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Preface

This volume contains 14 contributions from international scholars from eight
countries (Germany, India, Austria, Rumania, Slovakia, Czech Republic, Ukra
ine, USA). All contributions have their methodological background in quantitat-
ive linguistics, although with some overlap to other branches of linguistics like
corpus linguistics, cognitive linguistics, and psycholinguistics.

In the first section, “Lexical Semantics’, the contributions are devoted to
the statistical analysis of collocations (substantives plus modal verbs) in German,
to selected problems of the polysemy of semantic fields in English, to the dia-
chronic analysis of semantic concepts in English, and to the statistical analysis of
concept structures by means of associative analysis. The common background of
these contributions is an attempt at analyzing concepts of cognitive linguistics
and cross-cultural linguistics from a statistical and quantitative point of view. All
in all, the contributions give a good overview of the methodological and
theoretical state of the art in this particular branch of linguistics. This work is a
starting point for the formulation of some general deductive hypotheses as
usually required in quantitative linguistics.

The second section, “Text and script analysis’, contains papers about the
frequency structure of texts, based on the analysis of word form frequencies. On
the one hand some text indicators are tested empirically, and on the other hand
some new quantitative indicators of the thematic concentration in texts are
presented. Syntactical issues are discussed on the level of sentence lengths (with
a focus on data homogeneity) and selected problems of context comparison are
analyzed by the means of combinatorial methods. Two papers are devoted to
research of phonetics/semantics (sound symbolism) and to the quantitative
analysis of an African script.

The third section, “Words and word classes”, contains papers devoted to
some morphological and morphosyntactical problems. One paper is a continu-
ation of works within the Géttingen Project on Length Distribution in Linguistics
and focuses on word length frequencies in Norwegian. Another paper discusses
selected problems of a quantitative classification of part-of-speech systems. Fur-
thermore, German substantive compounds are analyzed with regard to their fre-
guency of occurrence and their combinations with some lexical classes. Finally,
one further paper is devoted to the morphological and phonological word struc-
ture in Ukrainian and Indonesian, where an interpretation of the parameters of
Menzerath's law is offered.

As a whole, the omnibus volume gives a good overview of the recent
development in selected branches of quantitative linguistics and quantitative text
analysis. We would like to thank our contributors for their effectiveness and
productiveness in the process of editing this second omnibus volume of the
“Studies in Quantitative Linguistics’.

Emmerich Kelih
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Cognitive semantics and the cor pus-based approach
to concept structure

Nadia Yesypenko

Introduction

A nowadays undisputed fact about language is that it stands in very close relation
to cognition. The problem lies in understanding the nature of that relation. In
most varieties of Cognitive Linguisticsit is an accepted fact that we can get some
knowledge of cognition through the study of language, and vice versa. Edward
Sapir wrote: "What is needed above all is alanguage that is as simple, as regular,
as logical, as rich, and as creative as possible; a language which starts with a
minimum of demands on the learning capacity of the normal individual and can
do the maximum amount of work..." (Sapir 1949: 113).

The relation of language and cognition can be treated in different ways. If
we interpret language as the influencing factor on cognition (language — cogn-
ition) we get something like the Sapir-Whorf hypothesis; the pair importance of
language and cognition (language < cognition) implies that a mutual influence
exists. The dominant role of cognition (language < cognition) sees language as a
mere result of the operation of human general cognitive principles. There is an-
other possibility to interpret the relation between language and cognition, that is
as an equality (language = cognition). Language is partially autonomous, and the
same holds for cognition: "Cognitive facts should not be understood as autonom-
ous, any more than linguistic facts should" (Harder 1999: 198). At the same time
acertain level of autonomy does exist. The arrow that points both ways seems to
be the perfect option. This is undoubtedly an idea that indicates the direction of
movement.

In keeping with such view, we admit the suggestion that at the lexical
level, language and thought may mirror each other. On the linguistic side, nam-
ing of objects, events, or other entities is sensitive to influences such as cultural
needs, contact with other languages, and sound changes, which drive meaning
shifts including broadening, narrowing, differentiation, and reinterpretation of
individual word meanings, and which can add words to or delete words from the
language's lexicon (Hock and Joseph 1996). At the conceptual level, entities
(objects, events, etc.) are represented as points in multidimensional feature space.
They tend to form clusters in this space (Rosch and Mervis 1975). No fixed
boundaries separate these clusters, and so conceptual categories are only implicit-
ly defined. Further, the clusters formed may vary depending on feature weight-
ings imposed by different contexts and task demands.
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Conceptual groupings are not transmitted from generation to generation,
but are formed to serve the demands of a particular task and are based on per-
ception of features relevant to that situation. Of course, conceptual knowledge is
culturaly transmitted, but this knowledge is not about groupings per se; rather, it
is about the nature of specific objects or types of objects.

The evidence for the reality of cultural norms and shared conceptions is
provided by language and in particular by the meaning of the words. This prin-
ciple asserts that language refers to concepts. In other words, the semantic struc-
ture of linguistic units (the meaning conventionally associated with words) can
be equated with concepts. These conventional meanings associated with words
are often treated as linguistic concepts or lexical concepts. The area of study
known as cognitive semantics is concerned with investigating the relationship be-
tween experience, the conceptual system and the semantic structure encoded by
language. Scholars working in cognitive semantics investigate knowledge re-
presentation (conceptual structure) and meaning construction (conceptualization).
Cognitive semantics has employed language as the lens through which these
cognitive phenomena can be investigated.

This idea is supported by Li and Gleitman in the following words. "Lan-
guage has means for making reference to the objects, relations, properties and
events that populate our everyday world. It is possible to suppose that these lin-
guistic categories and structures are more or less straightforward mappings from
a preexisting conceptual space, programmed into our biological nature. Humans
invent words that label their concepts® (Li and Gleitman 2002: 266). The guiding
principles of cognitive semantics advocate that words are treated as "points of
access' to vast priorities of knowledge relating to a particular concept. Meaning
construction is equated with conceptualization, a dynamic process whereby lin-
guistic units serve as prompts for an array of conceptual operations (Evans 2006).

Linguistic semantics provides a rigorous methodology for decoding such
meanings and consequently for elucidating the tacit assumptions which are link-
ed with them. In my own reflection the following methods play the parts of the
pivot-stones of the entire analysis of the conceptual mechanism and the concept
formation in modern linguistic studies.

George L akoff'sreappraisal of metaphor

The metaphor has been seen within the Western scientific tradition as purely a
linguistic construction. The essential thrust of Lakoff's work has been the argu-
ment that metaphors are primarily a conceptual construction, and indeed are cen-
tral to the development of thought. He states that human's ordinary conceptual
system, in terms of which we both think and act, is fundamentally metaphorical
in nature (Lakoff 2003). Non-metaphorical thought is for Lakoff only possible
when we talk about purely physical redlity. For Lakoff, the greater the level of
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abstraction the more layers of metaphor are required to express it. People do not
notice these metaphors for various reasons. One reason is that some metaphors
become 'dead’ and we no longer recognize their origin. Another reason is that we
just don't "see" what is "going on". For Lakoff, the development of thought has
been the process of developing better metaphors. The application of one domain
of knowledge to another domain of knowledge offers new perceptions and under-
standings. Metaphor plays a major role in structuring the way we think about the
world.

The NSM (natural semantic metalanguage) method of semantic analysis

The key ideais a very ssimple one: in order to explain anything successfully, the
terms in which we do the explaining must be simpler and more intelligible than
the ones we are explaining. This means that the most effective technique for ex-
plaining the meaning of a word in a given context is reductive paraphrase, i.e.
saying the same thing in ssmpler words. The reductive paraphrase procedure im-
plies the existence of a termina set of simple indefinable meanings. NSM re-
searchers claim to have discovered this set of meanings (semantic primes) via a
long and incremental program of experimentation with semantic analysis, ex-
tending from Wierzbicka (2007) through to Goddard (2007), and Gladkova
(2010) continuing. From a theoretical point of view, the NSM metalanguage can
be thought of as a highly disciplined and standardized subset of natural language:
a small subset of word-meanings (63 in number), together with a subset of their
associated grammatical properties. From a practical point of view, one can
simply think of semantic primes, such as people, someone, do, say, want, know,
think, good, bad, because, as a controlled vocabulary of plain simple words used
for the purpose of semantic explication. NSM explications often consist of a
combination of semantic primes along with other relatively smple, but non-
primitive, words — termed ‘* semantic molecules’. Obviously, NSM English does
not look exactly like what Sapir had in mind, because with its sixty-three lexical
items, it islexically poor rather than rich. It can indeed be regarded as a cognitive
touchstone to all natural languages.

The methodology of cultural scripts

The theory of cultural scriptsisthe pragmatic ‘‘ sister theory’’ of NSM semantics.
Cultural scripts, by contrast, are stated in ordinary non-technical language, using
the same metalanguage of semantic primes that is used in lexical semantic anal-
ysis. This does mean that cultural scripts are the same in nature as semantic
explications. Cultural scripts are not paraphrases of actual lexical items, but
“‘representations of cultural norms which are widely held in a given society and
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are reflected in the language’” (Wierzbicka 2006: 56). *‘ They constitute a certain
naive axiology, that is, a naive set of assumptions about what it is good and bad
to do or say, and even to think and feel. Any given speech community has such
shared assumptions, and athough not everyone necessarily agrees with them,
everyone is familiar with them because they are reflected in the language.”” One
of the key concerns of work in the cultural scripts framework has been to de-
naturalize the pragmatics of English. Despite the possible connotations of the
word ‘‘script’’, it is important to stress that cultural scripts are not binding on
individuals. They are not proposed as rules of behavior, or as descriptions of be-
havior, but as normative rules of interpretation and evaluation. It is up to in-
dividuals in concrete situations whether to follow (or appear to follow) culturaly
endorsed principles, and if so, to what extent; or whether to defy, manipulate, or
subvert them, play creatively with them, etc. Whether or not cultural scripts are
being followed in behavioral terms, however, the claim is that they constitute a
kind of shared interpretive background.

The above-mentioned assumptions constitute theoretical part in cognitive
linguistics studies. There is the danger of professional linguists failing in their
responsibility to provide some practical advice and guidance that could help ease
problems of concept stucture and verbalization.

Certainly the more we know about the structural possibilities of language,
the more we shall spot points of verbal representation of mental units — concepts,
and the more we shall be able to explain the nature of this process, but the first
step — the recognition of concept distinctiveness — is intuitive. Can this process
be made more objective? The present century has seen considerable progress in
providing aternative methods for arriving at lexical decisions, aided by devel-
opments of statistics, computing and corpus linguistics.

While many recent cognitive-linguistic approaches to concepts verbalized
in text were concerned in network-like categories representing the concept with
many interrelated senses, corpus-lingistic approaches have remained rather agn-
ostic as to how different word senses are related and have focused on distribu-
tional characteristics of different word senses representing a concept. This paper
attempts to bridge the gap between these two approaches. Methods from these
disciplines can be combined to improve search agorithms and demonstrate how
cognitive linguistics can benefit from methodol ogies from corpus linguistics.

The existing methods of concept structure and verbalization analysis turn-
ed out to be too subjective and simplified, focusing more on semantic fields or
synonymic lists of the words bearing the semantic meaning reflecting the concept
sense. The actual cognitive processes underlying sense identification, distinction
and its presentation in text result in subjective decisions. It is immediately ob-
vious that early research on conceptual structure was largely based on a scholar's
intuition and interpretation lacking a clear set of methodological decision prin-
ciples. Therefore, corpus-based approach formulates strategies to provide a more
objective foundation for resolving many issues by, for example, identifying
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corpus-based traces of senses of the collocated or associated to the dominant
lexical concept words that build up a concept structure.

Turning back to the problem of language-cognition relations, given that
we draw conclusions on human cognition from the study of human language, it is
interesting to investigate the embodiment of dominant cultural concepts of the
English in the language of aliterary text. George Lakoff (1987) witnesses the in-
terrelation of language, cognition and culture. A detailed analysis of form, mean-
ing and use of linguistic units leads to having to include cultural elements. The
English language is culturally loaded. Wierzbicka (1996), while studying the
linguistic expression of emotions, writes that most linguistic categories (words,
constructions) referring to emotions in natural languages embody complex and
culture-specific configurations of ideas about how thoughts, feelings may be
related. Thus, the forms of concept expressions in English are much culturally
co-determined. Though there is no full list of English cultural conceps, scientists
often speak of nine dominant concepts in the English world view: home, free-
dom, privacy, fair play, restrain, gentleman, heredity, humour, common sense
(Lechte 2003).

The present paper is concerned with the first concept on the list — the cul-
tural concept HOME and its representation in literary text from the perspective of
cognitive linguistics on the one hand and corpus-linguistics on the other hand. 36
English and American novels of the 18" to 20" centuries serve as the materia of
investigation

The goal of our study is to capture the concept HOME structure built up
on the results of lexeme home concordance, coocurrence and collocations in the
lexical context. We rely on Altmann's (2010) associative analysis based on co-
occurrences of some exactly defined basic entities in a priori defined environ-
ments, V.V. Levickij's (2009) theory of collocations and adjoining words which
amplify the lexical concept by bringing in their additional senses and emotional
load to the concept sphere, JR.Firth's (1957) study of the context-dependent
nature of meaning with his notion of 'context of situation’. These approaches
offer invaluable insight into lexicalized concept structure via the lexemes' usage
and links within definite lexical environment. By exploring these focal pointsin
depth we may be able to show the general organizing principles which lend
structure and coherence to a cultural concept. These approaches are also based on
computations which assure objective results of the study.

We put forward a hypothesis that extending our research to the lexical
context we will notice that there is considerable diversity in what writers as-
sociate with the common and very general notions of "home".

We claim that in order to make sense of the world around us, a writer must
be cognitively equipped with some image schemes of different world phen-
omena. The image schemes are mental constructs available to human cognition.
We could further conclude that these schemes are employed for the conceptual-
ization of such phenomenon as HOME. The conceptualization of this phen-
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omenon is based on the author's experience associated with home and the realia
of home determined by a given time period or culture. This being the case, we
should also find some hints at that in language, and it can be assumed that aso
image schemes should leave traces in the verbalizations of the respective con-
cept. In order to find such traces, one of the potential things to do is to consider
all the words that adjoin the lexical concept. These words can have a straight-
forward connection to image schemes combined in HOME or they are closely
linked with the phenomena related to HOME.

Once we speak of the adjoining words as the bearers of the concept’s ad-
ditional meaning, we can't but mention the adjoining words evolve associative
meaning of the concept that will or will not correspond to the conceptual mean-
ing of lexeme home. Conceptual meaning is the basic or universal meaning re-
cognizable as a basic component of grammatical competence. It can be represent-
ed as a set of distinctive features described as semes. The operant features for
"home" we find in The Living Webster Encyclopedic Dictionary of the English
Language: "a dwelling or abode; a house or an apartment that is the fixed resid-
ence of a person, afamily or a household; an accustomed or familiar neighbour-
hood; one's native city, region, country; the dwelling place of an animal; the
habitat or seat; an institution for the care of the homeless, sick, infirm, orphaned;
in various games the point which one tries to reach" [Dictionary 1982: 459].
Consider the following sentence:

Tom Jones had ridden one of Mr. Western's horses that morning in the
chase; so that having no horse of his own in the squire's stable, he was obliged to
go home on foot: this he did so expeditiously that he ran upwards of three miles
within the half-hour.(fielding)

HOME ——» ahabitat that isaresidence of a person.

The semantic representation of the conceptual meaning is governed by the
linguistic principles comparable to the paradigmatic and syntagmatic relations.
The conceptual meaning is an inextricable essential part of the linguistic system.
This property distinguishes conceptual meaning from its associative counterpart.

Associative meaning describes a composite of meanings drawn on certain
mental connections expressed by language means. Such connections are based on
the contiguities of real-world experience of the writer. Associative meaning will
rely upon connotation and collocation. Connotation is the real-world value a
writer associates with the concept. Real-world value is perceived in terms of
socio-cultural principles, norms and rules. Connotation builds on the basic con-
ceptual attributes various additional properties of the concept that we come to
expect a referent to possess. Let us consider the expression “pleasant home" in
the sentence:

Wemmick, | know you to be a man with a gentle heart. | have seen your
pleasant home, and your old father, and all the innocent cheerful playful ways
with which you refresh your business life (Dickens).
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The expression "pleasant home" connotes one or several physical and
emotional attributes such as: a nice stone house showing a socia standing of the
owner; the wealth and well-being of the family inhabiting the house. In the Eng-
lish culture a "house" is also equivalent to safety what is reflected in the saying:
"My homeis my castle".

Connotation is generally unstable. It varies considerably according to such
factors as culture, historical period, social class and the general experience of a
writer. Though in effect connotations are relatively peripheral meanings but they
are a constituent part of the associative meaning of the concept.

Collocation is an umbrella term for the various instances of co-occurance
of meaning. It refers to the sense a lexeme may acquire on account of the
meanings of lexemes that tend to co-occur in similar environment (a sentence or
a paragraph). This becomes apparent when we consider the following sentence:

It isa most miserable thing to feel ashamed of home.

A sense of "home" depends in this case on the verbal expression "to feel
ashamed” — home is a place causing negative emotions, it is not a comfortable
place to live in. If we proceed not only with the direct collocations but with the
adjoing words used in the further sentences in the paragraph, we will see why
"home" evokes unpleasant recollections in the author's mind:

It is a most miserable thing to feel ashamed of home. There may be black
ingratitude in the thing, and the punishment may be retributive and well de-
served; but, that it isa miserable thing, | can testify (Dickens).

The frequent usage of the adjoing noun "punishment” can be reinterpreted
to mean that in the 17"-19" centuries punishment was a common place activity
exercised on children at their homes.

Cases at hand show that associative meaning of the concept is wider than
the conceptual one. Conceptual meaning is stable and invariable since it can be
represented by means of a finite set of symbols, by their semantic features or
semantic rules. In contrast, associative meaning is variable since it owes its valid-
ity to social and cultural factors. Associative meaning largerly depends on the
real-world experience.

Though associative meaning refers to the ideal mental (cognitive) realm
the methods of research appropriate for lexical concept realization should not rest
on the researcher's intuitive conclusions. They require a corpus-based approach
that allows quantitative methods to measure a degree of association between a
concept and adjoing words revealing a whole spectrum of the meanings hidden in
the concept HOME.

Concept structure

We now know broadly what a concept is, but the descriptive task of the concept
structure remains. We can only image the size of the task facing those who wish
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to get to grips with the lexical structure of the concept.

When we talk about the structure of the concept we are referring to the
network of meaning relationships which bind lexemes, representing a concept
together — what is know as its semantic structure. No lexeme exists in splendid
isolation. As soon as we think of one lexeme (home), a series of others come to
mind. Some of these lexemes help to identify home (pleasant, own, native),
othersrelate to it closely in meaning (house, apartment, castle, cave, fortification,
abode), others have a looser semantic connection (family, country, neighbor-
hood), and there may be figurative or literary uses (Uncle Tom's Cabin), as well
as afew individually author's or idiosyncratic associations (island, comfort, ship,
childhood). If we probe all aspects of the semantic network which surrounds
home, we build up a large number of connections. But if we look at a dictionary
entry for home, we shall see very few of associations found in the novels re-
presented there.

British linguist J.R. Firth drew attention to the crucia role of the lexical
context which surrounds the lexeme, when we analyze its meaning. He said:
, You shall know a word by the company it keeps’ (Firth 1957: 11). This can be
seen from the concordance. It shows the occurrence of home with enough context
before and after to enable to see how thisitem is being used in each. The various
meanings of the verbalized concept begin to appear when we examine the col-
locations or adjoining words. There are two useful ideas in the study of concept
structure through lexical contexts: there is a central lexeme or node, surrounded
by afixed amount of lexemes in the sentences — the span within which the search
of collocations take place. The span in our examples is quite large, allowing 10
or so words on either side of the node. We look at the lexemes which are im-
mediately adjacent to a node and at those which fall withing three or four places
on each side of it. For abstract concepts, we need to examine quite a wide span,
and to look at many examples of use, in order for clear lexical patternsto emerge.
Computational help is essential in each cases.

We have got a remarkable range of lexemes adjoining home, which were
divided into theme clusters of nouns, verbs and adjectives. The amount of ad-
jacent lexemes in the novels of the XV1I |t century is the smallest — 5302 units, in
the novels of the XIX™ century there are 9475 adjoining lexemes, in the XX"
century books we find 9553 |exemes round the node. We believe that the rel-
ations between different senses of the concept HOME are motivated both cul-
turally and frame-semantically, and also they are corpus-based as they rely on an
exhaustive analysis of their concordance. The author's choice of words to re-
present concept HOME is in part determined by the frequency of co-occurrence
of senses of home with particular lexical units united into several clusters. Table
1 shows clusters of nouns, verbs and adjectives adjoined to the lexical concept
HOME
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Tablel
The Adjoining Words Clusters
Part Cluster Cluster
of Speech
noun 1. family/marriage: family circle, | 9. furniture: mantelshelf, oven,
father, mother, husband, uncle, table, chairs, clock, dressing-
son table
2. house: dwelling, castle, house, | 10. neighbourhood: back-yard,
mansion, kitchen forest, coast, city, garden
3. kingdom/empire: emperor, 11. time period: morning, year,
king, empire, subjects, court, day, night, hour, tomorrow,
gueen week
4. feelings/emotions: aggravation, | 12. animals/plantsthat live in
trepidation, caution, confidence, | the house: poodle, cat, spider
love
5. country: country, land, England | 13. processes: laughing,
sleeping, cleaning, cooking, loss
6. distance: mile, distance 14. events: death, meeting,
party, ball
7. people who dwell in the house: | 15. music: piano, music, song
master, servant, bachelor,
watchman
8. food: tea, milk, water, meal, 16. money: money
supper
verb 17. motion: run, return, enter, go, | 22. possession: have, possess,
reach, near, walk, come own, obtain
18. existence: be, stay, settle 23. observation: see, watch,
glance, look, follow
19. destruction: burn, blow off, 24. mental activity: recall, think,
burst, murder refresh, know
20. feelings: feel, experience, 25. housekeeping activity: bring,
desire, relieve take, give, cook, toil
21. physical activity: eat, devour,
carry, provide, spare, draw
adjective | 26. positive: pleasant, elegant, 29. color: white, dark, brown,

mysterious, excellent

light, yellow

27. negative: ashamed,
uncomfortable, unacceptable,
dirty

30. size/shape: huge, big, little,
round, speckled-legged, gigantic

28. material: wooden, steel, silver,
gold, glass

31. age: old, new
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The clusters represent notions caused by the mental interpretation of the
concept HOME. The concept brought to the author's mind different associations
that reflect and pass on ways of living and ways of thinking characteristic of a
given society and they provide priceless clues to understanding of English cul-
ture.

Associative analysis

Here we follow Altmann's approach to define exact probabilities of co-occur-
ences. Associative analysis is based on co-occurrences of central lexeme home in
selected lexical environment. We use lemmas whose environment is sentences in
the text of a novel. The analysis tries to find overt or covert associations and
computes the probability of lemmas to occur simultaneously in a definite text.
Each novel is analyzed separately. The formula used for computation is as fol-

lows:
(M j(N _ Mj
P(X >X) = mm(zmjn) X A N=X

=

where N is the number of sentencesin the text, M is frequency of lexeme homein
the text, n is occurence of the most frequent noun/verb/adjective, x is a number of
sentences where home and the most frequent noun/verb/adjective occur simultan-
eously. The resulting number is the probability that home and a noun/verb/ ad-
jective occurred together in the text. The smaller this number, the greater the
association between them. Tables 2, 3, and 4 show lexemes, associated with
home in the novels of British and American writers. In some novels we did not
find significant probability of co-occurrence (Charles Brockden Brown "Wiel-
and", Susanna Haswell Rowson "Charlotte Temple*, Samuel Woodworth "The
Champions of Freedom" — novels of the XVIII"™ century; Nathaniel Hawthorne
"The Scarlet Letter" —anovel of the XIX™ century).

The words associated with the central lexeme home in the novels of the
XVI1™ century reveal people's values, ideas, and attitudes to their homes. For the
English people of that time, who were famous seamen and dauntless adventurers
home was an owned adobe where they returned to see their families. The
prevailing associated lexemes are verbs of motion: return, go, come, find, wel-
come, reach, attend; among nouns we find lexemes denoting family: daughter,
son, father, master; and adjectives of positive characteristic: good, dear, happy.
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Table 2
Words associated with HOME in the novels of the X V111" century
Novels Associated word | Part of speech | Probability
Catherine Sedwick
"The Travellers,
A Tale" leave verb 0,027668
George Tucker
" "A Voyageto Moon" | return noun 0,033492
0 Royall Tylor be verb 0,018125
o | "Alegire Captive" love verb 0,034061
S send verb 0,034061
% day noun 0,034061
= master noun 0,034061
< own adjective 0,034061
Ann Radcliffe be verb 5,43E-06
"The Mysteries of attend verb 0,036213
Udolpho" know verb 0,016771
return verb 3,38E-08
come verb 0,00623
reach verb 0,043739
go verb 0,043739
welcome verb 0,002255
feel verb 0,043739
bring verb 0,000277
parent noun 0,043739
return noun 0,003815
country noun 0,036213
lavallee noun 0,0118
dear adjective 0,043739
anxious adjective 0,036213
happy adjective 0,036213
little adjective 0,0118
only adjective 0,036213
native adjective 3,85E-05
Daniel Defoe stay verb 0,011673
" "Robinson Crusoe" carry verb 0,00104
0 cut verb 0,003746
o lay verb 0,003746
X resolve verb 0,039136
= go verb 6,91E-09
- come verb 0,011122
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kill verb 0,042625
bring verb 2,43E-08
take verb 0,036021
going noun 0,036021
thing noun 0,006086
cave noun 0,043382
Henry Fielding "Tom | be verb 3,2E-10
Johes" find verb 0,043341
send verb 0,043892
return verb 1,63E-10
go verb 1,18E-06
come verb 0,003845
father noun 0,040025
return noun 3,96E-05
house noun 0,040025
good adjective 0,043892
small adjective 0,036295
own adjective 0,017968
young adjective 0,011854
Jonathan Swift carry verb 0,038576
"Gulliver's Travels" return verb 0,000267
Laurence Sterne"The | return verb 0,033492
Life and Opinion of
Tristan Shandy" get verb 0,010048
be verb 0,00583
resolve verb 0,034851
come verb 0,003341
return verb 0,003341
go verb 0,034851
receive verb 0,034851
family noun 0,005244
daughter noun 0,003341
Oliver Goldsmith son noun 0,003341
"The Vicar of pleasure noun 0,003341
Wakefield" mile noun 0,003341
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Table 3
Words associated with HOME in the novels of the X1Xth century

Novels Associated word | Part of speech | Probability
George Eliot carry verb 0,003661
"Silas Marner" sit verb 0,011515
keep verb 0,035779
think verb 0,038352
go verb 0,001149
come verb 0,016219
day noun 0,005908
door noun 0,035779
homestead noun 0,035779
Henry James go verb 0,031929
"Europeans’ take verb 0,039238
fortune noun 0,033802
Harriet Beecher tell verb 0,035913
Stowe be verb 0,041358
"Uncle Tom's Cabin" | may verb 0,035913
come verb 1,04E-05
3 go verb 3,45E-05
§ take verb 0,000742
c get verb 0,011603
o sell verb 0,035913
T die verb 0,035913
< wife noun 0,015799
children noun 0,042344
hymn noun 0,035913
happy adjective 0,043181
free adjective 0,035913
Jack London go verb 0,006606
"Martin Eden" return verb 0,035522
have verb 0,035522
way noun 0,011347
little adjective 0,035522
Maria Susanna be verb 2,43E-29
Cummins carry verb 0,044459
"The Lamplighter" would verb 0,044459
come verb 1,03E-05
go verb 4,43E-09
leave verb 0,003362
return verb 0,003484
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hasten verb 0,012056
walk verb 0,012056
bring verb 3,84E-05
take verb 0,001555
get verb 0,044136
look verb 0,036601
day noun 0,003484
evening noun 0,006523
father noun 0,032832
uncle noun 0,036601
anxiety noun 0,036601
spirits noun 0,036601
way noun 0,036601
absence noun 0,044459
pleasant adjective 0,044459
little adjective 0,032832
safe adjective 0,044459
Ch. Bronte "Jane have verb 0,012895
Eyre" be verb 0,000205
send verb 0,036061
come verb 0,000378
fed verb 0,036061
night noun 0,043456
Thornfield noun 0,036061
little adjective 0,043456
own adjective 0,036061
ask verb 0,036471

3 | Charles Dickens be verb 2,8E-05
3 | "Great Expectations" keep verb 0,036471
; let verb 0,036471
= go verb 2,12E-25
0 come verb 1,22E-08
run verb 0,043798
wak verb 0,043798
get verb 0,036471
fed verb 0,044218
have verb 0,000555
take verb 0,003377
see verb 0,006842
look verb 0,036471
night noun 0,039657
father noun 0,036471
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preparation noun 0,036471
dinner noun 0,003908
reason noun 0,036471
ashamed adjective 0,01197
own adjective 0,036471
|ast adjective 0,036471
Jane Austin talk verb 0,011529
"Pride and Prgjudice" | be verb 9,46E-08
stay verb 0,0358
beto verb 0,0358
return verb 0,0358
have verb 0,042971
day noun 0,003668
staying noun 0,0358
way noun 0,0358
little adjective 0,0358
Mary Shelly return verb 0,002947
"Frankenstein" bring verb 0,01015
Oscar Wilde go verb 0,005135
"The Picture of farm noun 0,034061
Dorian Grey" home adjective 0,034061
W.Coallins be verb 6,84E-18
"The Woman remain verb 0,011655
in White" wait verb 0,043328
Sit verb 0,035992
go verb 0,000372
get verb 0,035992
care noun 0,035992

In fact, we find a more diverse association range of words in the novels of
the XI1X™ century which may well serve as an introduction to a whole system of
attitudes in the English and American culture, a glimpse of which we can obtain
by contemplating some associated words like family, children, wife, father,
uncle, homestead. These words prove that English culture encouraged family
values. Home is still perceived as a place to stay, sit, care, be, remain, bring,
have, and more frequently a place to return, go, reach, walk, come. In the novels
we notice adjacent words of time as it became a new value due to a greater speed
of life in this century. Adjectives bring positive associations to Home as well as
the assessment of its size and possession.
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Table 4
Words associated with HOME in the novels of the XX" century
Novels Associated word | Part of speech | Probability
D.H.Lawrence be verb 0,022534
"The Rainbow" stay verb 0,002386
kiss verb 0,036543
go verb 7,95E-24
come verb 4,56E-05
leave verb 0,017195
return verb 0,003934
stop verb 0,036543
become verb 0,036543
take verb 0,044351
night noun 1,38E-05
time noun 0,003934
supper noun 0,036543
way noun 0,003934
homestead noun 0,012017
feast noun 0,036543
” own adjective 0,003086
® | IrisMurdoch be verb 0,00021
2 | "Theltalian Girl" go verb 1,24E-05
B come verb 0,033492
;&D‘ James Joyce be verb 0,025053
"Ulysses' make verb 0,03635
come verb 1,22E-09
go verb 9,99E-05
bring verb 0,0004
take verb 0,03635
night noun 0,002966
family noun 0,043994
way noun 0,01189
house noun 0,01189
beauty noun 0,01189
happy adjective 0,03635
home adjective 0,001248
Muriel Spark be verb 2,92E-07
"Momento Morie" go verb 0,000339
go verb 0,000355
get about verb 0,035757
nursing home noun 1,6E-14
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health noun 0,035757
St. Aubrey’s
Home noun 0,011501
mental adjective 0,011501
poor adjective 0,042892
Somerset Maugham make verb 0,034176
"The Moon and
Sixpence" go verb 0,000249
Virginia Woolf
"To the Lighthouse" be verb 7,72E-05
Gertrude Stein tell verb 0,035779
"Three Lives' be verb 8,6E-16
live verb 0,000356
stay verb 0,038352
find verb 0,003661
keep verb 0,035779
Sit verb 0,035779
help verb 0,042932
can verb 0,038352
go verb 5,66E-12
come verb 2,87E-06
brag verb 0,035779
papa noun 0,035779
3 thinking noun 0,035779
3 friend noun 0,035779
% work noun 0,035779
O married adjective 0,001137
O | Ernest Hemingway | come verb 0,000653
< | "For Whom go verb 0,032377
the Bell Tolls" take verb 0,009353
Nelle Harper Lee say verb 0,024737
"To Kill the be verb 0,042652
Mockingbird" stay verb 0,0365
make verb 0,040687
meet verb 0,043873
lead verb 0,0365
would verb 0,018676
go verb 7,32E-23
come verb 9,77E-07
walk verb 0,007671
get verb 0,003918
turn verb 0,011989
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Cross verb 0,0365
get verb 0,03661
take verb 0,043873
time noun 0,003918
afternoon noun 0,011989
evening noun 0,011989
dinner noun 0,007671
way noun 0,000453
work noun 0,0365
car noun 0,0365
school noun 0,043873
christian adjective 0,0365
homemade adjective 0,0365
F.S. Fitzgerald go verb 9,58E-10
"Tender isthe Night" | come verb 0,011386
drive verb 0,035582
get verb 0,035582
have verb 0,011386
take verb 0,011386
bring verb 0,035582
Sinclair Lewis be verb 1,38E-25
"Main Street" Sit verb 0,036543
keep verb 0,036543
can verb 0,01279
must verb 0,044351
go verb 3,54E-11
come verb 2,17E-05
drive verb 0,012017
get verb 0,012017
have verb 0,000674
bring verb 0,012017
get out verb 0,012017
see verb 0,044351
way noun 0,000134
good adjective 0,017195
own adjective 0,003436
Toni Morrison be verb 2,57E-05
"The Bluest Eye" come verb 0,00031
go verb 0,005441
take verb 0,035132
home adjective 0,003436
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The words associated with home can lead us to a whole complex of cultural
values and attitudes in the English society expressed inter alia in text of fiction.
The changeability of culture is also reflected in the lexicon: concept HOME has
remained more or less stable in the novels of the XVI11-XIX™ centuries, but in
the XX™ century its meaning has expended (as reflected in the range of its
accompanied words use) — in accord with established changes in the prevailing
conceptions concerning home, home relations, life in general.

Concept HOME in English is like one loose end which we have managed
to find in atangled ball of wool: by pulling it, we may be able to unravel awhole
tangled ball of attitudes, values and expectations, embodied not only in lexeme
home, but mainly in the accompanied words, collocations, words associated with
home.

Conclusion

Before we summarize the most important points of this paper and briefly talk
about possible extensions, one caveat is necessary. Language and cognition are
interrelated. Language encodes our thoughts reflecting different world phen-
omena by using symbols. The meaning associated with a linguistic symbol re-
lates to a mental representation termed a concept. Concepts derive from percepts.
The range of perceptual information deriving from the world is integrated into a
mental image. A mental image is created according to our experience, culture,
society, etc. The meanings encoded by linguistic symbols refer to a mental re-
presentation of reality as construed by the human mind.

Language provides prompts for the construction of a conceptualization.
Therefore, to study language is to study patterns of conceptualisation. Our study
shows how the meanings of the adjacent associated words reveal mental images
of the concept HOME as intended by the writer.

The approach using corpus evidences, statistical methods of data analysis
and cognitive interpretation allowed us to find (1) which adjoining words are
most frequent and which characterization and cognitive motivation is therefore
most relevant to the concept HOME, (2) that some senses of the concept reflected
in the adjoining words are not listed in the dictionaries. This is astonishing since
these senses are not fully predictable but they are historically and culturally
motivated. We interpret this as evidence that concepts being the elements of
national world view absorb and reflect notions important for the given nation in
the given time period. We can also claim (3) that cognitive analyses benefit from
corpus-based perspectives.
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Diachronic investigation
of the semantic field of ‘SIZE’ in English

Olga Soloviova

I ntroduction

The possibilities of application of quantitative methods in the sphere of diachro-
ny are not as numerous as in synchrony, but still these methods are often used in
historical lexicology (Best 1983; Kohler 2005). Mostly, while investigating sem-
antic development of words, linguists may apply intuitive methods. The aim of
the present article is to demonstrate the use of quantitative methods in diachronic
investigations.

Modern language investigations are marked with attention to specific items
that are considered carriers of diverse linguistic and extralinguistic information
categorized and conceptualized in a certain way, namely the concepts (Evans
2007: 42). Unlike cognitive linguistics in semasiology similar items are titled
semantic fields — conceptual structures segmented by means of words that the
human consciousness ‘throws over as a net’ on a holistic conceptual continuum
(Levickij 2006: 20).

Thus, the study of language units within a comprehensive approach with re-
gard to their paradigmatic and syntagmatic relations allows the exploration the
history of the concept — realization and distribution of its expression by means of
lexical units in different periods. Traditionally it is believed that the study of
vocabulary in terms of the field theory is carried out in two ways: (1) onomastic
(the concept) and (2) semasiological (the words), with the second approach being
dominant, identifying the lexical-semantic field as a group of words of one lan-
guage with very close semantic relations (Karaulov 1972: 57).

The aim of onomasiological approach is to establish various lexical means
through which such notions are verbalized. In diachronic perspective onomasiol-
ogical approach focuses mainly on the constant changes in the ways we express
the concept, and thus on the detection of periodic schemes of nomination changes
or, in our case, groups of concepts. It results in determining certain semantic lan-
guage processes. The onomasiological approach also assists in elaboration of the
typology of motives underlying semantic changes related to specific groups of
language units. According to A. Blank (2003: 6-8) while carrying out semasiol-
ogical analysis the focus can and must be placed on either individual cases of
semantic change or word formation, or idioms, or borrowings, etc., while in ono-
masiological studies al the mentioned phenomena should be considered simult-
aneoudly.
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It is well known that methodology of semantic field's investigation was
elaborated by J. Trier. But the methodology was based on an intuitive analysis,
while quantitative linguistics makes it possible to employ more objective and
reliable statistical methods. Thus, the study of the semantic field "SIZE" in Eng-
lish must surely begin and be further proceeded with the study of the semantic
continuum represented by adjectives as lexical units. In other words, the purpose
of the article is to examine the evolution of the semantic field in the history of the
English language carrying out the corresponding onomasiological analysis by
means of quantitative methods.

The category of dimension as a set of ontological and axiological features
of real and imaginary objects existing in a broad sense of the concept considers
adjectives as its essential component. In addition, being an integral part of a
broader category of space, dimension can easily come to denote temporalness
and other categories. Such transitions are based on significative factors — meta-
phorical, metonymic and synesthetic transfers — which combine together various
constituents to determine the formation of a versatile concept “SIZE” in human
CONSCi OUSNESS.

Method

Supporting the view of V. Levitsky and O. Lech (2008: 45), in the present paper
we consider the semantic field as a set of constituents which are similar or related
by their meanings. Thus, the semantic field “SIZE” in English can be represented
by a set of meanings that were selected for each adjective:

(1) “size according to the number of components’, e.g. large crowd,;
(2) “size of temporal duration”: long time;

(3) “size of sound”;

(4) “size of natural phenomenon”;

(5) “size of feelings and emotions’;

(6) “sizein termsof illumination”;

(7) “size of abstract concepts’;

(8) “physical size’;

(9) “size of area occupied”;

(10) “size according to several dimensions’;

(11) “size according to the components size”: e.g. small salt;
(12) “size of material wealth”;

(13) “sizeinterms of socia status’;

(14) “sizeinterms of skills’;

(15) “sizeinterms of smell”: e.g. great odor;

(16) “size according to age”;

(17) “size/positive evaluation”;
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(18) “size/negative evaluation”;
(19) “sizeinterms of physical efforts’;
(20) “sizein terms of colour saturation”: e.g. deep blue.

All these segments are represented by the subclasses of nouns, with which
examined adjectives collocate in texts. The overall number of examples for all
the periods of the English language is around 18,000 collocations written out of
texts (total number of words around 5,000,000).

Correlation analysis is used to establish the structure of the field and inter-
relation between separate meanings. This technique is applied in various research
works for investigation of semantic and conceptual fields (Levickij 1966; Musu-
rivs ka 1993).

The diachronic research of the semantic field “SIZE” in English conducted
in the paper consists of the following steps:

1) All syntagmata (word combinations or sentences) with adjectives de-
noting size were written out from texts belonging to four main periods of the
English language;

2) All nouns that collocate with examined adjectives were divided into 20
subclasses. It is considered that each subclass represents a certain meaningful
segment of the semantic structure of adjectives,

3) Frequency distribution of al subclasses in texts was entered into tables
that underwent statistic analysis. Namely, the correlation coefficient r was cal-
culated as:

> (% - %)% - ¥)
r — |
\/Z(& -X) (% - y)°

where x; and y; are the frequencies indices of the individual criteria compared,
X and Yy are average values of these criteria. The computation was done with the

help of computer software.

4) The results of correlation analysis were entered into Tables 2, 3, 4 and 5.
Every time a certain number of constituents existing in a given period is entered
into a table. To establish the position of each constituent within the structure of
the investigated field one more "invariant” constituent was added. It includes the
frequency of all other components and the correlations between this invariant and
constituents determine the closeness to the center of the field (Levickij 2008: 47).
All other calculated coefficients of correlation show the strength of ties between
field constituents. The actual tie strength was considered strong within the range
<0.68; 1> and as medium if an indicator was higher than 0.55 for Old English
(OE); medium ties — between 0.47 and 0.59, strong ties — higher than 0.59 for
Middle English (ME) and Early Modern English (EModE); and coefficients
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higher than 0.58 indicate strong ties, while coefficients between 0.46 and 0.56
medium ties in modern English (Levickij 2004. 82). These ranges were
established based on the number of correlating pairs (13 for OE, 18 for ME and
EmodE, and 19 for modern English). Medium ties, thus, are those with the sign-
ificance level a = 0.05; for strong ties the significant coefficients are established
at the significance level a. = 0.01. The corresponding numbers are taken from the
correlation coefficients table (Levickij 2004: 172). In Tables 2, 3, 4, and 5 ties
within the significant range are highlighted (strong in bold type and medium in
italics).

To determine the structure of the field “SIZE” in each period three import-
ant parameters were taken into consideration: the usage frequency of each con-
stituent in texts, its proximity to the center of the field, and the quantity and qual-
ity of ties with other constituents (Levickij 2008: 47). These indicators were
identified as fundamental for the core constituents of the field.

The Old English Period

In the Old English period adjectives denoting size with the seme ‘large’ had
certain inventory and frequency advantage. Thus, we analyze nine adjectives
with the seme ‘large’ and only four with the seme ‘small’. The corresponding
numbers of usage frequency are 734 and 132. The frequency distribution of
denotation of each segment by different adjectives in the texts of OE is presented
in Table 1.

Tablel
Frequency distribution of field constituents in OE texts

1 2 3| 4 5 6 7 8 9 | 10 | 11 | inv.

micel 79 |11 /11| 8 |56 | 2 |8 |28 | 10| 2 | 8 | 296
gréat 0 0 0 0 0 0 0 6 1 0| 3| 10
riim 2 1 0 0 0 0 6 9 9 6 | 0| 33
lytel 16 | 23| 2 2 3 1|11 20| 4 3|1 0| 8
smad 0 0 0 0 0 0 0O |10 2 0| 2| 14
long 1 47 | 0 1 7 O |11 /21| O 71 01| 9
deop 0 1 0 0 1 0 | 18| 3 6 | 18| 0 | 47
heah 0 0 0 1 1 O | 25|18 |11 |10| O | 66
brad 2 0 0 1 0 0 O (11 12| 7 | 0| 33
wid 3 29| 0 1 0 0 5 6 |32 (14| 0| 92
sid 5 1 0 1 0 0 |10 10|18 | 19| 0 | 64
nearu 0 4 0 0 0 0 4 7 1 2 | 0| 18
eng 0 0 0 0 0 0 5 3 4 3| 0] 15
Y 108 | 117 13 | 15| 68 | 3 |176|152|110| 91 | 13 | 866
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The correlation coefficients are given in Table 2.

In OE paradigmatic relations within the semantic field divide this field into
three groups. “size of temporal duration” (segment 2), the pair “size of area oc-
cupied” — “size according to severa dimensions’ (segments 9-10), and all other
constituents that are united by strong ties (segments 1, 3, 4, 5, 6, 7, 8, 11). The
correlation coefficients between constituents range from 0.76 to 0.99 indicating
strong ties between the elements of the field.

In the zone of distant periphery there are three constituents that are not
associated with the core or close periphery. Among them a medium tie (r = 0.61)
Is characteristic for semantic segments “size of area occupied” and “size accord-
ing to several dimensions’ with common seme “dimension”.

Table 2
Correlation coefficients of semantic field constituentsin OE

1| 2 3 4 5 6 7 8 9 10 11 inv.
1 01]099|098|097 |09 |093| 0.7 | 0.07 -0.2 0.87 | 0.94
2 009|019| 015|017 | 007|044 | 0.1 0.05 | -0.07 | 0.35
3 0.97 | 098 | 096 | 0.93 | 0.69 | 0.02 -0.3 0.88 | 0.93
4 094 | 094 | 093 | 0.77 | 0.15 -0.2 0.82 | 0.97
5 089 |09 | 0.7 | 001 -0.2 0.89 | 0.94
6 0.85| 074 | -002 | -0.3 0.78 | 0.88
7 0.7 0.1 -0.03 | 0.79 | 0.93
8 -0.1 -0.2 05 | 0.77
¢) - 0.61 -0.1 | 0.238
10 - -04 | -0.01
11 - 0.75
invar. -

The combination of size and time in ancient times was an essential
characteristic of such a category as “space”’, since “any complete description of
the space by primitive or archaic consciousness involves the definition of “here —
now”, not just “here” ” (Mify 1992: 340). Although space and time in that case
form an indissoluble unity — chronotope, a constituent “size of temporal
duration” takes a separate position within the OE “SIZE” field.

According to the criteria applied to structural elements, the semantic field
reconstructed in the OE period has core (C), cloze (CP) and distant (DP)
peripheries and can be represented as shown in Figure 1.

As is clearly shown in Figure 1 in the core of the OE semantic field there
are three constituents: “size according to the number of components’, “size of
abstract concepts’, “physical size’. It is important to remember that the element
“physical size” is, from the genetic point of view, primary, while the intensity
and abstraction are derivative and secondary. In addition, one of the main mani-
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festations of size semantics in the OE period characterizes the concept of
“number”, indicating the inseparability of the “size”, “number” and “intensity”
concepts at the initial stages of the language development. This unanimity is esp-
ecially verbalized by adjectives lytel and micel.

Figure 1. The structure of the Old English semantic field “SIZE”

The importance of the segments “size according to the number of com-
ponents’” and “size of abstract concepts’ for the field in general is predetermined
by an unclear division of quantitative and qualitative meanings of size. For in-
stance, an adjective micel approaches the conveying the contemporary meaning
of an adverb much: OE teonan micelne — modern English much affliction. Un-
doubtedly, there is an association of concepts “great” and “many”, “many” and
“very”, “great” and “strong”, “great” and “magnificent”, “great” and “old”,
“great” and “thick”. It means that the inclusion of components “great”, “senior”,
“many”, “strong”, “important”, and “significant” into the concept “SIZE” was
not accidental, but a completely natural phenomenon (Levickij 1995: 118).

Syntagmatic relations within the field in the OE period have some specific
features. 1) Different segments of the field are most closely related with the
adjective micel; 2) dimensional field segments realize ties with adjectives which
denote partial (wid, sid, brad) and genera (rim) size, which emphasizes the idea
of similarity between “width” and “size”; 3) “size of temporal duration” was
verbalized by adjectives long, wid, lytel. Also the verbalization of different field
constituents by various lexemes and partial differentiation of synonyms were
characteristic for the period.
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The Middle English Period

In the ME period the center of the field is transferred from the elements denoting
physical and spatial size to the elements with the meaning of significance. In ad-
dition, changes in social and economic conditions led to enhancing the number of
concepts that can be characterized in terms of size. Thus, in ME we differentiate
between 16 constituents of the semantic field. The correlation between them is
givenin Table 3.

As we can see from the table the mgjority of significant ties are strong
(0.58 <r <0.99). Medium ties are characteristic for segments 8 and 16 for which
r ranges between 0.51 and 0.54. Several constituents possess only one tie each
(2,9, 10, 12).

Examining the origin of constituents of the field “SIZE” at the initial stages
of English history, we can conclude about equality of metaphorical and meto-
nymic meaning transfers in the domain of dimension. Thus, most of the adject-
ives that denote the quality of specific items, in our opinion, are used metaph-
orically to refer to abstract concepts. For example, the segments “ size of feelings
and emotions’, “size in terms of skills’, “size in terms of social status’, “size of
material value” developed metaphorically. Synesthetic metaphor prompts adject-
ives to acquire ability to verbalize “size of sound’, “size in terms of illumin-
ation”, and “size in terms of smell”. The constituent “size according to the num-
ber of components’ appeared as a result of metonymic transfer from the sphere
of size to the sphere of quantity. In addition, the constituents that denote spatial
size, amount of space occupied, size of substance components were established
by means of metonymic transfers. The main condition for the development of the
concept is the presence of stable context for the emergence of new meanings and
needs of consciousness, which could serve as a potential prerequisite for the
emergence of new lexical items and the development of additional meanings in
existing ones.

The core group is comprised of constituents “size of abstract concepts’ and
“size of emotions and feelings’ that led to the aienation of the physical size,
along with parametric size and duration of time intervals.

Designation of quantity lost its priority within the field due to conversion of
moche from the grammar class of adjectives into that of adverbs, though in some
cases still preserving adjectival meaning.

Differentiation between “many” and “great” resulted in a gradual transition
from a core constituent in the OE period to the distant periphery in contemporary
English. Outside the periphery of the semantic field the following constituents
occurred: 9 (size of occupied area), 11 (size of components) and 16 (size in terms
of age). The reason for such changes in the structure of the field is the weakening
of ties between its segments. Four elements (size of tempora duration, physical
Size, size of occupied area, size in terms of several dimensions) have the same
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seme “distance” — temporal, spatial or physical — thus forming a separate model
within the field.

Compared to the previous period, segment 11 (“size according to the com-
ponents size”) loses its significance removing from the group and keeping the tie
(r=0.51) only on the level of segment “size in terms of age”. The significance of
this constituent during the previous period was provided by adjectives smal and
gret, for which the meanings of “coarse-grained and fine-grained” were primary
and which they lost as a result of generalization of meaning. Both adjectives in
ME started to denote age in paralel structures: ‘ neighebores, bothe smale and
grete’, ‘Save al this compaignye, grete and smale!’ (Canterbury Tales). In
general, the model can be represented as shown in Figure 2.

Paradigmatic relations within the field again show certain peculiar
features of different segments. First of al, the segments possess strong ties with
adjectives of both subgroups, but only either with a seme ‘large’ or with a seme
‘small’. Thus, the first segment is associated with adjectives gret, huge; the tenth
segment large, wid, deep; the third smal, low; and the sixteenth litel, smal. Thus,
voice and age in this period were imagined as quiet and small, while dimensional
size and number as large. Core field segments are characterized by strong ties
with the dominant of lexical-semantic group gret.

Figure 2. The structure of t‘ SIZE” in Middle English



Table 3: Coefficients of correlation between the segments of the ME semantic field ‘SIZE’

2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. inv.
1 001 | 066 | 089 | 096 | 0.85 | 0.96 | 0.26 0.3 016 | -0.03 | 0.67 | 049 | 049 | 0.98 0.2 0.87
2. - -0.1 | -0.08 | 0.06 | 0.07 | 0.1 | 0.52 0.1 028 | -01 01 | -003 | -003 | 002 | 019 | 0.25
3. - 068 | 065 | 0.77 | 0.66 | 0.33 | 0.001 | -0.02 | 045 | 061 | 065 | 037 | 066 | 0.34 | 0.59
4. - 084 | 066 | 0.84 | 0.20 | 037 | 0.09 | -0.14 | 0.68 0.7 0.5 086 | 0.01 | 0.74
5. - 083 | 099 | 03 024 | 026 | -0.07 | 0.89 | 0.79 | 063 | 096 | 0.25 | 0.93
6. - 08 | 044 | 009 | 013 | 039 | 0.76 | 058 | 041 | 085 | 048 | 0.75
7. - 03| 022 | 028 | -005 | 087 | 081 | 0.66 | 097 | 022 | 091
8. - 052 | 054 | 042 | 048 | 034 | 037 | 0.24 | 049 | 047
9. - 036 | -0.16 | 0.25 0.1 0.1 021 | 007 | 0.32
10. - -011 | 037 | 028 | 0.33 | 0.18 | 0.21 | 0.32
11. - 003 | -01 | -01 | -0.1 | 051 | -0.01
12. - 085 | 075 | 0.76 | 0.54 | 0.85
13. - 091 | 0.70 0.1 0.75
14. - 051 | 0.06 | 0.62
15. - 0.1 0.83
16. - 0.3

inv.
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The Early Modern English Period

The analysis of the semantic field in this period is intended to show how the
diversity of functioning and differentiating factors of dimensional adjectives
tends to work within the current microsystem of that time weakening the relevant
paradigmatic interconstituent ties compared with the previous period. The Early
Modern English period lays the foundation for structure and functioning of the
semantic field in Modern English: formation of new constituents, stabilization of
semantic structures of lexical units, enhancing of differentiation degree between
synonymous adjectives (e.g. big and large, little and small).

Apparently, peculiarities of social changes in society found their reflection
in the structure of the semantic field, resulting in transfer of the segment “social
status’ to the core. The constituent “size of emotions and feelings’, in contrast,
moved from the core to the close periphery, reducing the frequency of use. In
EModE the constituent “physical size” returned to the core of the semantic field.

As we did not find the examples of segment 15 realization in EModE texts
we did not include it in our analysis. The highest number of significant ties for
this period is 12 for segments (4, 5, 8, 9). The lowest number is two for segment
3. The general tendency that can be seen from the table is that the highest number
of ties correlates with wider range of ties, while segments with alow number of
ties usually enter into medium ties. Thus, for segment 3 r ranges from 0.58 to
0.67; for segment 4 r is from 0.52 to 0.94. The highest coefficients are char-
acteristic for abstract segments: segments 7 and 5 (r = 0.94), segments 13 and 14
(r =0.95), and segments 14 and 1 (r = 0.99).

The overall structure of the semantic field is presented in Figure 3.

N N /;it‘v"?ﬂ._ a
N vy v*‘-,-’ A
M@,

Figure 3. The semantic field “SIZE” in Early Modern English
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The largest number of ties with adjectives isimplemented by the constituent
“physical size”. All strong partners denote general and partial (namely horizontal
dimension) size in antonymous pairs. huge, large, big — small; long — short;
brad, wide — narwe.

In the sphere of distant periphery there are segments 2 and 14, while
segments 3, 6, 10 and 15 turned out to be outside the peripheral zone. Apart from
segments 2, 3 and 6 all field constituents were consolidated within the field
possessing from 8 to 12 ties each. The triangular model “5-10-13" was possible
due to the increase in significance of the adjectives denoting partial size in terms
of vertical direction: high/deep/low love — high/deep/low water — high/deep/low
voice.

Ties between field constituents and adjectives generally reflect the same
trends as in the previous period: denotation of “size” of abstract concepts, feel-
ings and emotions; collective concepts were mainly realized by the adjective
great; verbalization of “size” in terms of age and separate components remained
the function of adjectives with the seme “small”; segments “size in terms of
social status’ and “size in terms of skills’ in EModE, in contrast, were char-
acterized by strong ties with adjectives “big”, “high”, and “great”.

In general, in the EModE period the following regularities can be observed:
the share of metaphorical semantic field constituents increased including denot-
ing “size” of abstract concepts, socia status, abilities and skills, and vice versa,
metonymic constituents were losing their positions, particularly in the subgroup
of the general size, with the usage frequency of the segments “size according to
several dimension” and “size of occupied area” significantly decreased.

The Modern English Period

Investigation of the semantic field “SIZE” in paralel with the group of lexical
elements that verbalize the semantic continuum “SIZE” in modern English pro-
vides relevant information about how elements of the field interact inside and
outside the examined field. The correlation analysis of segments is entered into
Table 5.

The field core includes two segments that compete with each other during
al periods; in modern English they are closest to the invariant — for the 8th
segment (physical size) this distance is 0.46, for the 7" (size of abstract concepts)
0.5. It should be noted that in the modern period the distance between all
constituents and the invariant is greater than in previous periods. Segments 3 and
11, 13, 14 and 20 appeared beyond the distant periphery. This phenomenon is
caused by the decrease of lexemes that represent the semantic field segments in
speech.



Table 4: Coefficients of correlation between the segments of the EM odE semantic field ‘SIZE’

2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. | 13. | 14. | 15. |inv.
1. 008 |04 |082 |09 |045 [091 (074 | 085 |047 |0.77 |0.82 [092 |0.99 |047 |0.93
2. - 0.1 [008 [006 [-0.1 |018 [0.19 |0.05 [003 |-0.01 |[0.13 [0.01 [0.06 [0.2 |0.21
3. - 033 |0.67 |0.13 |046 |034 |031 [058 |[031 |033 |038 |043 |02 |0.46
4. - 085 [ 052 |0.94 [ 087 |0.76 [0.73 |069 [091 |0.86 |08 |0.67 |094
5. - 046 [ 094 (078 |08 |0.67 [074 |0.82 |0.85 [0.89 |053 |0.94
6. - 049 (059 (053 (019 (088 [039 [044 (044 [023 |05
7. - 0.84 | 080 |0.66 |0.74 |0.87 [092 |091 |058 |0.99
8. - 0.71 | 067 |0.69 |0.88 [067 |07 |[0.77 |0.88
Q. - 054 [079 |0.77 |075 |0.83 |05 |0.83
10. - 027 [071 [047 |[042 |07 |067
11. - 0.6 |0.72 |0.78 |0.31 |0.76
12. - 0.7 |075 |0.85 |09
13. - 0.95 |0.28 |0.44
14. - 0.36 | 0.91
15. - 0.62

inv.
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In contrast to the lexical-semantic group of adjectives whose el ements over time
tighten their ties and get closer to the core, the semantic field “SIZE” in English
deconcentrates by reducing the number of core constituents (7, 8) and close
periphery (4, 6, 9, 10, 12, 16) and increasing the number of elements outside the
periphery. It can be corroborated by the distance of al segments from the in-
variant one (compare: in previous periods the minimum distance was 0.01, and in
modern English 0.46). Compared to the ME period number of strong ties within
the semantic field also decreased, the unity of the field model is lost and the
largest number of ties (9) characterizes only one segment “intensity of natural
phenomenon”, with the remaining constituents possessing from 4 to 5 ties. The
entire model of the semantic field is composed of discrete 3-, 4- or 5-component
figures. All the models that comprise the semantic field can be represented by
semes which unit the concepts. semes “bad/good” cause the ties between
elements 15, 17, 18 (r ranges from 0.88 to 0.92); a seme “occupying some place”
is common for field constituents 9, 8, 1 (r ranges from 0.52 to 0.78); a seme
“great, outstanding” for 5, 7, 13 (r ranges from 0.52 to 0.87); a seme “diverse’
for 1, 5, 7 (r ranges from 0.56 to 0.87); a seme “intense” for 5, 6, 7 (r ranges
from 0.55 to 0.87). These potential semes are definitely very important; they
appear in a variety of reinterpretations of the scrutinized concepts and, therefore,
in an expansion of size concept towards the direction of additional semantic
formation. The mgjority of ties between segments range from 0.6 to 0.7.

In modern English the total number of syntagmatic relations reduced dram-
atically, reflecting the unification of the group in terms of marking different
segments of the field. The high correlation coefficient is characteristic for: deep
with the segment “intensity of colour”, narrow — “physical size”, “size in terms
of several dimensions’; shallow — “size in terms of several dimensions’; low —
“size of temporal duration”; high — “size of origin and social status’; broad —
“the size of illumination”. Such links are caused by either a small number of ad-
jectives that represent a certain segment (“colour intensity” — deep, high) or nar-
row combinability of adjectives.

A few words must be added concerning the field constituents which em-
erged by means of synesthetic conversion: “size of tempora duration” (3), “size
of illumination” (6), “size in terms of smell” (15), “size in terms of colour
saturation” (20). Adjectives that belong to the group of visual perception can
easily convert to denoting concepts that belong to other sensitive areas as syn-
esthesia is based on interdependence of impressions created in response to vari-
ous human feeling (Stern 1968: 322-325). From the point of view of the semantic
field “SIZE” in the first two periods the segments that relate to synesthesia not
only belong to the core of the field or the close periphery, but also realize strong
ties between themselves, forming a microsystem inside the field. Later the role of
synesthesia in adjectives reduced due to many metaphorical meanings (12, 13,
14, 17, 18). Synesthetic constituents lost their ties with other segments and
retreated to the distant periphery.



Table 5: Coefficients of correlation between the segments of the Modern English semantic field ‘ SIZE’

1| 2 3 4 S | 6|7 8 9110111 |12 | 13 (14| 15|16|17 |18 (19| 20 | inv.
1 1005 01 04 056 04083 068052012 015 0.6 031 0.1 014 050.35 0.60.09 -0. 0.5
2 - -0.01]-0.04{-0.01f 0.4/0.08( 0.3/0.15/0.75-0.12(-0.06 -0.2 -0.1} 0.03( 0.1{0.18{0.08/ 0.5 -0.1] 0.38
3 - 0.520 0.430.26{0.36 0.03] 0.3 0.4 -0.1] 0.2 0.020.42 0.490.290.350.37{0.43 0.42f 0.2
4 - 0.380.26(0.57] 0.53 0.80.33 0.1} 0.83 0.30.85 0.7 0.50.380.53/0.14-0.01f 0.45
5 - 0.550.87] 0.030.07{0.37] 0.127 0.2 0.57{0.33 0.220.12{0.23 0.45(0.42 0.36 0.32
6 - 0.62 0.2310.24]0.69-0.01f 0.01 0.07]10.05 0.47{0.56/0.71{0.710.47] 0.1f 0.43
7 - 0.38 0.37{0.36) 0.16 0.4 0.52(0.35 0.33 0.44(0.44 0.7(0.27) 0.01] 0.5
8 - 0.780.26( -0.14 0.7 -0.1 0.1f 0.3200.580.240.43 0.2 -0.2f 0.54
9 - 0.39 0.08 0.84f 0.0210.51 0.58/0.56{0.33 0.4)0.28-0.03 0.49
10 - -0.1 0.13-0.040.26/ 0.51) 0.3 0.430.35 0.8 0.38 0.47
11 - 0.17] 0.76/0.09 0.020.08 0.080.14 -0.21 -0.1y 0.05
12 - 0.30.58 0.40.380.071 0.30.09-0.08 0.43
13 - 0.42-0.02 -0.1 -0.110.15 -0.1 -0.1] 0.12
14 - 0.540.06f 0.1 0.2 -0.1 0.01] 0.2
15 - 0.740.79( 0.70.34 0.23 0.34
16 - 0.8 090.18 -0.1) 0.42
17, - 092 02 -0.1f 0.34
18 - 0.16 -0.1] 0.44
19 - 0.7§ 0.34
20 - -0.01
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Figure 4. The representation of the semantic field “ SIZE”
in Modern English

Also interesting from the point of view of its evolution is the segment “size
of temporal duration” (2) which does not possess more than one tie in any of the
English language periods and always belongs to the distant periphery. Thisis due
to the limited number of lexemes that can verbalize this semantic segment: syn-
tagmatic relationship with the adjectives little, long and short were established
only in modern periods.

The differentiation of meaning of each adjective that deepened in the course
of the English language development led to considerable decrease in the number
of paradigmatic and syntagmatic ties within the field. Thus, the whole structure
of the semantic field “SIZE” is represented as a unit of separate models con-
sisting of three to five units each of which can at the same time belong to severa
models. Some of these models as well as separate constituents can exist from OE
times (like “size of tempora duration”), from ME (like size in terms of socia
position or skills) or appear in modern English (size in terms of colour satur-
ation). But in modern English these models apparently become independent from
the notion of “SIZE” and can be perceived as a different semantic unit or a part
of another field (appraisal segment as a part of the semantic field “GOOD”).

Conclusions

The investigation of the semantic field “SIZE” aswell as adjectival lexemes that
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verbalize it was carried out with the help of statistical methods. The main tend-
encies observed in the course of the history of English are as follows. First of all,
the unity of afield as a whole concept was lost and nowadays certain independ-
ent concepts can be perceived within the field; secondly, the study of lexemes
shows that different field segments come to be attached to specific adjectives and
lose their ties with other adjectives; thirdly, the segments themselves decrease the
number of medium and strong paradigmatic ties due to differentiation of meaning
of the adjectives.

The possibility to model the semantic field on the basis of its constituents
chronological depth and semantic derivation peculiarities is worth of further re-
search. The semantic derivation of the field elements is mostly based on meta-
phor, metonymy and synesthetic metaphor. Different periods employ these trans-
fers with different intensities and the appearance of new segments was based on
extralingual as well as intralingual factors. The modern semantic notion “SIZE”
appears to be the result of long and productive chain and radia derivation from
the primary “physical size” to such modern components as “appraisal” or “colour
saturation”. For further investigation semasiological comparative analysis of
different languages seems relevant. It may tell us if any notion development has
deep extralinguistic and common foundations for different nations like synes-
thesia. Or it may prove that semantic evolution was provoked by certain para-
digmatic or syntagmatic factors within one language.
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Der Gebrauch von Substantiven mit M odalver ben
in gegenwartigen deutschsprachigen Prosawer ken

Viktor Drebet

In der heutigen linguistischen Forschung hat sich die Auffassung des Satzinhaltes
als einer Ganzheit von propositionalem Gehalt/Aussagegehalt und pragmati-
schem Gehalt/Handlungsgehalt etabliert (vgl. Modell des Satzinhalts bei Polenz
1988: 93). Nach diesem Modell wird im propositionalen Gehalt etwas Uber
Dinge und Erscheinungen der extralinguistischen Realitét ausgesagt, die solcher-
art als Referenzobjekte auftreten. Der pragmatische Gehalt wird mit Begriffen
wie Illokution und Perlokution angesprochen, wo Illokution und Perlokution als
Sprecherhandlung (lllokution) mit einem bestimmten Wirkungsversuch (Perlo-
kution) betrachtet werden kdnnen (vgl. das Modell ebenda). Der kommunikative
Akt gehdrt somit zur Sprachkompetenz. Der Sprachkompetenz ,,soll die Leistung
zugeschrieben werden, dass Produzent verbaler AuRerungen seine Gedanken und
Absichten in sprachliche Strukturen umzusetzen vermag (Entkodierung)“ (RU-
schel 1975: 14). Peter von Polenz macht diesbezliglich die Bemerkung, der
Handlungsgehalt sprachlicher AuRerungen sei in der traditionellen Sprachwissen-
schaft meist vernachlassigt und in der Grammatik unter dem Stichwort , Mo-
dalitat“ behandelt worden (vgl. Polenz 1988: 194). Er schreibt dabei, dass in der
offiziellen Sprache Ichbeziige, Gefiihls- und Einstellungsaulerungen, Interjek-
tionen gemieden werden (vgl. ebenda). Pragmatische Sprachmittel, welche sich
ihrerseits in der spontanen mundlichen Alltagssprache durch nonverbale/ nicht-
sprachliche Mittel wie Intonation, Gestik, Mimik, Kdrperbewegung ersetzen
lieffen, misse man in vielen schreibsprachlichen Texten nach Polenz , mit der
Lupe suchen” (vgl. Polenz 1988: 194). Folglich sind die Sprecherhandlungen in
vielen Féllen nicht explizit ausgedrtickt, sondern sie sind nur implizit vorhanden,
weswegen ohne Zweifel versucht werden muss, die verborgenen Intentionen im
Text zu erschlieffen bzw. zwischen den Zeilen zu lesen. Polenz meint, die aka-
demisierte Bildungs- und Offentlichkeitssprache sei von einer Entpragmatisie-
rung der Formulierungswei se gekennzeichnet, hier interessiere man sich mehr fir
Darstellung a's fur Appell und Ausdruck (vgl. Polenz 1988: 194). Unseres Erach-
tens misste man nicht so entschieden mit der daraus zu ziehenden Folgerung
Uber die Entpragmatisierung der Sprache vorgehen, auch wenn dies die akademi-
sierte Bildungs- und Offentlichkeitssprache betreffen mag. Sonst entsteht un-
willkurlich der Eindruck, als unterschétze man die Modalitét in ihrer funktiona-
len, dynamischen und zusammenhangenden Komplexitét der syntaktischen und
lexikalischen Einheiten, die sich auf die Bildung eines Inhalts mit bestimmten
Intentionen des Textverfassers beziehen, weshalb der pragmatische Aspekt auch
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bei der informativen Darstellung nicht verschwindet. Dartiber hinaus weist Koz-
lovs ky] mit Recht darauf hin, dass der strukturelle Satzinhalt eine subjektive
Entstehungsgrundlage aufweist (Kozlovs kyj 2008: 323). In diesem Zusammen-
hang halten wir es fir zweckmaidig, die Definition der Modalitét aus dem Metz-
ler-Lexikon Sprache anzufihren, wonach die Modalitdt zum pragmatischen Ge-
halt gehort a's eine ,, semantisch-pragmatische Kategorie, welche sich auf die Art
und Weise der Stellungnahme des Sprechers zur Geltung des in einer AufRerung
denotierten Sachverhaltes bezieht* (Metzler-Lexikon Sprache 1993: 395).

In der Rede eingesetzt integriert sich das Sprachzeichen in den jeweiligen
Kontext je nach der bestimmten Situation, dem bestimmten |ogisch-gegenstand-
lichen, denotativen Inhalt und korreliert mit konkreten grammatikalischen For-
men und syntaktischen Konstruktionen (Jermolenko 1982: 12). Der Sprachfor-
scher Hak charakterisiert die Situation als , Gesamtheit von Elementen, die im
Bewusstsein des Sprechers in der objektiven Wirklichkeit im Moment des
Sprechakts vorhanden sind und auf bestimmte Weise die Selektion der Sprach-
elemente bel der Bildung der Aussage an sich vorbestimmen® (Gak 1973: 358).
Sich auf eine Situation orientierend unterstreicht der Forscher direkte Nomi-
nationen, d.h. semantische Strukturen, welche die Wirklichkeit isomorph wieder-
geben, und abgel eitete Nominationen (Gak 1969: 80-83).

Unsere bisherigen Forschungen zeigen ihrerseits, dass im Falle der Auf-
fassung des polysemen Wortes als eines paradigmatischen hierarchischen Gebil-
des mit einer Kette von Haupt- und Nebenbedeutungen, infolgedessen das poly-
seme Wort mit dem paradigmatisch monosemen Wort kontrastiert, das Sub-
stantiv in verschiedenen syntaktischen Konstruktionen in einer seiner Haupt-
oder Nebenbedeutungen vorkommt; im Falle des monosemen Substantivs rea-
lisiert sich das monoseme Nomenpotentia (siehe Drebet 2006; 2007; 2008;
2010).

Wir halten es fir zweckmal3ig, unsere Forschungen durch eine Eruierung
maoglicher Zusammenhange zwischen substantivischen Realisationen und Modal-
verben zu erweitern, wo die letzten als Modalitétselemente fur die Kenntlich-
machung des Verhaltnisses des Sprechers zur Aussage oder der Aussage zur
Redlitdt in Verbindung mit einem bestimmten Nominationstyp der Substantive
im Satz fungierend auf die eine oder andere Weise auf die Erzielung bestimmiter
V erfassersintentionen gerichtet werden, sei esimplizit oder explizit.

Dabei gehen wir von folgender Hypothese aus:

Unseres Erachtens missten die meisten modalen Verhdltnisse im Text
explizit ausgedriickt werden, weil es vom Autor generell intendiert wird. Unsere
Arbeitshypothese besagt, dass bei der Stellungnahme des Sprechers zur Geltung
des modalen Sachverhaltes in syntaktischen Kontexten mit Modalverben dige-
nigen Substantive wohl selektiert werden mussten, mit welchen der komplexe
Modalitétsausdruck nicht ,, mit der Lupe“ gesucht wird. Das heif¥, der komplexe
modale Inhalt wird durch Substantive expliziert, die die Wirklichkeit meistens
isomorph wiedergeben. Folglich miisste der pragmatische Gehalt bel der Bildung
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der modalen Aussage die Selektion der Substantive mit kontextueller Realisation
ihrer direkten Nomination und ihres monosemen Potential s vorbestimmen.

Im Kontext unserer Untersuchungen Uber die syntagmatischen Eigen-
schaften des Nomens im Deutschen (siehe Drebet 2006; 2007; 2008; 2010)
setzen wir uns somit in der vorliegenden Arbeit zum Ziel, die Realisationen des
Substantivs in seinen Hauptbedeutungen, Nebenbedeutungen/abgeleiteten Be-
deutungen sowie die Redlisationen des Substantivs als monosemes Sprachele-
ments in den syntaktischen Rahmen zu studieren, in welchen die Modalitét mit
bestimmten Modal verben zum Ausdruck gebracht wird.

Fir die Erfallung dieses Ziels haben wir funf deutschsprachige Prosa-
werke ausgewahlt (Christa Wolf , Kindheitsmuster, Heinrich Badll |, Billard um
halb zehn", Hermann Hesse ,, Das Glasperlenspiel”, Martin Walser ,, Der Augen-
blick der Liebe", Patrick Siskind ,Das Parfum®). Nach dem Gesamtauswahl-
Verfahren wurden jedem dieser Werke je 1000 Substantive entnommen, die sich
in einem syntaktischen Kontext mit bestimmten Modalverben auf zehn von je
zwanzig Seiten eines Werkes finden (die Gesamtzahl betragt somit 5000 Sub-
stantive). Um ein moglichst objektives Bild vom bestehenden Zusammenhang
zwischen Nomen-Realisation und Modalitat zu gewinnen, haben wir es flr
sinnvoll gehalten, nur digenigen Substantive der Analyse zu unterziehen, welche
sich in den ausgewahlten syntaktischen Rahmen readlisieren, d.h. wenn die Sub-
stantive eine unmittelbare kontextuelle Integrierung in den syntaktischen Rah-
men des Modalitétsausdrucks aufweisen. Da wir sowohl in der vorliegenden wie
in unseren friheren Arbeiten (siehe Drebet 2006; 2007; 2008; 2010) von einer
Hierarchie der sprachlichen Bedeutungen auf der paradigmatischen Ebene aus-
gehen, benutzten wir fir die Feststellung der Monosemie, der direkten bzw. ab-
geleiteten Nominationen der kontextuell untersuchten Substantive das allgemein
anerkannte erklarende Worterbuch ,,DUDEN. Das grof3e Worterbuch der deut-
schen Sprache” in zehn Béanden (DUDEN 1999), welches wir von hier an
verkirzt DUDEN nennen. Die neben der Erkléarung eines Wortes gegebenen
Minikontexte helfen, den eventuellen Subjektivismus im Prozess der Unterschei-
dung zwischen direkten und abgeleiteten Nomen-Nominationen zu vermeiden,
sie erleichtern es, die Art und Weise einer semantischen Transformation in der
aktualisierten Rede zu bestimmen.

Da die statistischen Untersuchungsverfahren Uber viele Jahre hinweg ihre
Prifungen in verschiedenartigen wissenschaftlichen Forschungen im Ausland
und in der Ukraine erfolgreich bestanden haben, sind wir uns der Notwendigkeit
bewusst, nicht nur gewisse Zahlencharakteristiken eines Untersuchungsgegen-
standes zu gewinnen, sondern auch mithilfe besonderer statistischer Verfahren
die Zuverlassigkeit statistischer Resultate festzustellen (detaillierter Gber stati-
stische Untersuchungsverfahren siehe Kohler/Altmann/Piotrowski 2005). Mithil-
fe des y*-Tests (Chi-Quadrat-Test) setzen wir uns zum Ziel, das Vorhandensein
oder Fehlen der Zusammenhange zwischen Realisationen eines bestimmten No-
minationstyps der Substantive und Realisationen eines bestimmten Modalverbs



42 Viktor Drebet

in den jeweiligen syntaktischen Konstruktionen zu ermitteln (detaillierter tber
Chi-Quadrat-Test siehe Zofel 1992).

Somit ergab sich in der vorliegenden Arbeit fir uns die Aufgabe, die
Realisationsmdglichkeiten des substantivischen Wortes im syntaktischen K ontext
mit den Modalverben zu untersuchen. Modalverben, wie bereits oben erwahnt,
dricken die Modalitét aus. Helbig und Buscha charakterisieren sie wie folgt:
,Vorwiegend bedeutet diese Modalitét eine Art, wie sich das Verhdltnis zwi-
schen dem Subjekt des Satzes und der im Infinitiv ausgedriickten Handlung
gestaltet (Mdglichkeit, Notwendigkeit, Erlaubnis, Verbot, Wunsch usw.). Dane-
ben bedeutet sie jedoch auch eine Art, in welcher sich der Sprecher zu dem
bezeichneten Vorgang verhdlt, vor allem seine Einschdtzung der Realitéat dieses
Vorgangs (Vermutung bzw. fremde Behauptung). Wenn die Modalverben die
erste Funktion haben, spricht man von den Modalverben mit objektiver Moda
litdt, wenn sie in der zweiten Funktion gebraucht werden, spricht man von der
subjektiven Modalitét der Modalverben* (Helbig/Buscha 1996: 131). Zu den
Modalverben der deutschen Sprache zéhlen die Autoren dirfen, kdnnen, mdgen,
missen, sollen, wollen (Helbig/Buscha 1996: 131-137). Das Modalverb lassen
charakterisieren sie als ein Verb mit Modalfaktor (Helbig/Buscha 1996: 187-
188). Die postsow;jetische Schule der deutschen Grammatik rechnet ihrerseits das
Modalverb lassen schon zu den Modalverben (siehe Sendel’s 1988: 36; Bir-
kengof/Romm/Uroeva 1980: 8-9; Tjagil’ 2002: 103-105). Wir werden dieses Mo-
dalverb auch zur Gruppe mit den Modalverben zéhlen, well eine solche Ein-
teilung unseres Erachtens eine Alternative darstellt, zwischen lassen al's selbstan-
digem Vollverb mit einem obligatorischen direkten Objekt und lassen als Modal-
verb mit dem Infinitiv | eines anderen Verbs im kontextuellen Gebrauch zu un-
terscheiden. Zum Beispidl:

1) Ich lasse mein Gepéack auf dem Bahnhof (Vollverb);
2) Das Fenster lasst sich nur schwer 6ffnen (Modalverb) (Tjagil’ 2002:
103, 105).

Folglich analysierten wir in den oben erwahnten Prosawerken die Realisation di-
rekter, abgeleiteter Nomination der Substantive sowie die Realisation des mono-
semen Nomen-Potentials in denjenigen syntaktischen Rahmen, in denen objekti-
ve oder subjektive Modalitét mit den Modalverben dirfen, kdnnen, mogen,
muiissen, sollen, wollen, lassen ausgedriickt wird.

Somit wurden unsere quantitativen Charakteristiken der statistischen Bear-
beitung durch den oben erwahnten y*-Test unterzogen, um das Vorhandensein
oder Fehlen des Zusammenhangs zwischen den substantivischen Realisations-
moglichkeiten und der mit Modalverben ausgedriickten Modalitét zu ermitteln.
Der minimale signifikante Chi-Quadrat-Wert bei der Anzahl der Freiheitsgrade
FG = 1 und bei P = 0,05 betragt in unserem Fall y* = 3,84.
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Zum besseren Versténdnis veranschaulichen wir unsere Berechnungen am
Beispiel der Realisation der monosemen Substantive mit dem Modalverb kénnen:
1) zuerst werden auf der Basis unserer Tabelle mit quantitativen Charakteristiken
die Vierfeldertabellen fir jeden Typ der substantivischen Realisation mit den
Modalverben zusammengestellt. Fur die Realisation der monosemen Substantive
mit dem Modalverb kénnen bekommen wir folgende Vierfeldertabelle:

Der Gebrauch der Substantive mit dem Modalverb kénnen ist wie folgt
darstellbar:

Realisierte Nominationstypen der
Substantive I nsgesamt
M odalver ben monosem ubrige
Konnen 504 b |1212 a|l716 a+b
Ubrige 1088 d |2196 c|3284 c+d
I nsgesamt 1592 b+d |3408 a+c | 5000 N

wo a, b, ¢, d empirische Grofden und N die Gesamtzahl aller Grof3en darstellen;
2) die in den Vierfeldertabellen gewonnenen Daten werden nach der y*-
Formel bearbeitet:

, (ad —bc)*N _
L = (@a+c)(b+d)@a+b)c+d)’

, _ (1212x1088-504x 2196)2 x 5000 _

7,34.
3408x1592x1716x 3284

Somit betragt das Ergebnis des x*-Tests 7,34, was daf ir spricht, dassin der Grup-
pe der Realisationen monosemer Substantive mit dem Modalverb kdnnen die em-
pirischen GroRRen die theoretisch erwarteten Grof3en statistisch signifikant Gber-
schreiten (bei der Anzahl der Freltheitsgrade FG = 1 und beim Wahrscheinlich-
keitsgrad P = 0,05 betrégt der minimale signifikante Chi-Quadrat-Wert 3,84).

Die Ergebnisse der vorliegenden Untersuchung werden in Tabelle 1 ge-
geben, und zur besseren Veranschaulichung werden die quantitativen Charakte-
ristiken dazu noch in Abbildung 1 dargestellt.




Viktor Drebet

Tabelle 1
Zusammenhang zwischen den realisierten Nominationstypen

der Substantive und der in syntaktischen Kontexten mit den Modalverben

ausgedriickten Modalitat

Modalverben in Realisierte Nominationstypen der
syntaktischen Substantive
Kontexten zum
AlKASd:ju?k lgler Direkte |Abgeleitete [Monosemes || nsgesamt
odalitat Nomination [Nomination [Substantiv
dirfen 63 36 28 132
=284 | y¥*=088 | *=7,05
kénnen 792 420 504 1716
v¥=338 | =058 | =734
madgen 108 88 92 288
=576 | =759 |*=0,0015
miissen 368 204 284 856
=074 |y*=0,0018| %*=0,85
sollen 316 160 256 732
v¥=046 | x*=186 | y*=388
wollen 280 132 156 568
v¥=643 | ¥*=013 | ¢°=5,65
lassen 284 152 272 708
¥=592 | x*=255 | y¥*=16,45
| nsgesamt 2216 1192 1592 5000

Die sowohl in der Tabelle wie auch in der Figur dargestellten Ergebnisse spre-
chen dafir, dass die Gruppe der substantivischen Realisationen in den syntak-
tischen Rahmen mit dem Modalverb kdnnen zahlenméf3ig die meist vertretene ist.
Zur Veranschaulichung werden gleich unten Beispiele mit kontextueller Inte-
grierung der Substantive in die gegebenen syntaktischen Rahmen angefiihrt:

1) ,,Se konne ihre mihsam erkéampfte Position in der Abteilung nicht durch
eine solche Beziehung gefahrden” (MW: 74).
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Modalverben in syntaktischen Kontexten zum Ausdruck der Modalitat

Abbildung 1. Graphische Darstellung des Zusammenhangs zwischen den
realisierten Nominationstypen der Substantive und der in syntaktischen
Kontexten mit den Modalverben ausgedriickten Modalitét

In dem gegebenen Satz realisieren die Substantive Position und Beziehung
ihre direkten Nominationen, d.h. ihre ersten lexikalischen Bedeutungen (die
Position — 1.b) bestimmte [wichtige] Stelle innerhalb einer Institution, eines
Betriebes, eines Systems, einer vorgegebenen Ordnung o.A.; die Beziehung -
Verbindung, Kontakt zwischen Einzelnen od. Gruppen), und das Substantiv
Abteilung realisiert seine abgeleitete Nomination, d.h. seine lexikalische
Nebenbedeutung (die Abtellung — 2.c) relativ selbststéandiger Teil einer
groReren Organisationseinheit (Unternehmen, Warenhaus, Krankenhaus
u.a.);

2) ,Hausarrest, Essensentzug, Strafarbeit, konnten sein Benehmen nicht

andern® (PS: 35).

In dem angefihrten Beispiel sind die Substantive Hausarrest, Essens-
entzug, Strafarbeit monosem, folglich realisieren sie ihr monosemes lexi-
kalisches Potential (der Hausarrest — Strafe, bel der dem Bestraften verboten
ist, das Haus zu verlassen; der Essensentzug — Entzug von Nahrungsmitteln
(meist als Srafmalnahme; die Strafarbeit — zusitzliche [Haus] arbeit, die
einem Schiler, einer Schilerin zur Strafe aufgegeben wird), und das Sub-
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stantiv Benehmen integriert sich in den Kontext mit seiner direkten Nomi-
nation (das Benehmen — 1. Art, wie sich jmd. benimmt; Verhalten, Betragen).

Somit wurden in den syntaktischen Rahmen mit dem Modalverb kénnen
1716 substantivische Realisationen festgestellt, davon gehéren 792 Fédle zur
Realisation direkter Nominationen, 504 Falle gehéren zur Realisation monosemer
Substantive und 420 zur Realisation abgel eiteter Nominationen.

Ungeachtet der Tatsache, dass die gegebene Gruppe die zahlenstérkste ist,
ergeben die statistischen Berechnungen mithilfe der y*-Formel den statistisch
relevanten Zusammenhang zwischen der Realisation monosemer Substantive und
der in syntaktischen Rahmen mit dem Modalverb kdnnen ausgedriickten Moda-
litét, weil das ermittelte Ergebnis y* = 7,34 die minimal erwartete Summe (iber-
schreitet, welche in unserem Fall, wie oben erwahnt, 3,84 betragt.

Wir stellen somit fest, dass sich nach den quantitativen Charakteristiken
die hdchste Zahl von Nomen-Realisationen in den syntaktischen Kontexten mit
dem Modalverb kénnen beobachten lasst, und zwar wenn die objektive Modalitét
mit dem Inhalt einer Mdglichkeit und Fahigkeit bzw. wenn die subjektive Mo-
dalitét mit dem Inhalt einer Ungewissheit ausgedriickt werden. Aber statistisch
relevant sind in diesen inhaltlichen modalen Verhdtnissen die Realisationen
monosemer Substantive.

Als néchste hinsichtlich ihrer Zahlenstérke folgt die Gruppe der in syn-
taktischen Rahmen mit dem Modalverb missen realisierten Substantive. Hier
sind Beispiele dieser Realisationen:

1) ,Es musste eine Konferenz der Gesamtbehorde, unter Beiziehung auch
der Altmeister, stattgefunden haben®* (HH: 149).

In dem gegebenen Kontext wird das Substantiv Konferenz in seiner direkten
Bedeutung redlisiert (die Konferenz — 1. Besprechung mehrerer Personen
uber fachliche, organisatorische 0.A. Fragen), und das Nomen-K ompositum
Gesamtbehorde ist im DUDEN nicht vorhanden, d.h. dieses Wort ist eine
Augenblicks-Zusammensetzung und gehdrt somit zu solchen Zusammenset-
zungen, ,die als Wortbildungen des Textverfassers beim Formulieren zu-
standegekommen sind“ (Polenz 1988: 41). Sinnvoll ist unseres Erachtens eine
semantische Analyse des Grundworts dieser Zusammensetzung (Substantiv
die Behorde), welche uns in Folge mit vollem Recht ermdglicht, die ganze
Zusammensetzung zu der Realisation des Substantivs mit einem monosemen
Potential zu zéhlen (die Behérde — a) staatliche, kommunale od. kirchliche
Dienststelle, Verwaltungsorgan). Das néchste Substantiv Beiziehung ist auch
monosem (die Beiziehung — das Beiziehen; zu Rate ziehen; in einem anste-
henden Fall um sachverstandige AuRerung, Behandlung od. klarende Bear-
beitung bitten), und das Substantiv Altmeister realisiert sich in seiner abge-
leiteten Nomination (der Altmeister — 2. bedeutendster, als Vorbild geltender
Vertreter eines Berufszweigs od. Fachgebiets; Nestor, Senior);
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2) ,Man musste nicht alles und jedes gleich an die grof3e Glocke hangen®
(ChW: 62).

In diesem Satz haben wir es mit einer festen Verbindung von Wortern zu tun,
d.h. mit einer Redewendung etwas an die grof3e Glocke hangen, welche bildlich
oder metaphorisch gebraucht wird, aber auf der Ebene des Lexikon-Paradigmas
wird diese Redewendung mit der ersten Bedeutung des entsprechenden Sub-
stantivs verwendet (die Glocke — 1.a) aus Metall bestehender, in der Form einem
umgedrehten Kelch ahnlicher, nach unten offener, hohler Gegenstand, der durch
einen im Innern befestigten Kloppel zum Klingen gebracht wird; etw. an die
groRe G. hangen (ugs.; etw. [Privates, Vertrauliches Uberall erzahlen). Das
heif3, wir beobachten auch direkte lexikalische Nominationen, welche feste me-
taphorische Redewendungen bilden kdnnen.

Somit wurden von uns in den syntaktischen Kontexten mit dem Modalverb
missen 856 substantivische Realisationen festgestellt, davon gehéren 368 Félle
zur Realisation direkter Nominationen, 284 Falle gehoren zur Realisation mono-
semer Substantive und 204 zur Realisation abgeleiteter Nominationen. Wie die
statistischen Berechnungen ergeben, hat kein realisierter Nominationstyp der
Substantive die statistische Relevanz gezeigt. Das heifdt also, dass in syntakti-
schen Kontexten mit dem Modalverb missen zum Ausdruck objektiver Modalitét
mit dem Inhalt einer Notwendigkeit bzw. zum Ausdruck subjektiver Modalitét
mit dem Inhalt einer Gewissheit und Uberzeugung kein statistisch relevanter Zu-
sammenhang zwischen den substantivischen Realisationen und dem gegebenen
Modalverb festgestellt wurde.

Die dritte Gruppe hinsichtlich ihrer quantitativen Charakteristiken ist die
Gruppe der Nomen-Realisationen in syntaktischen Kontexten mit dem Modalverb
sollen. Hier folgen Beispiele mit kontextueller Integrierung in die jeweiligen syn-
taktischen Rahmen:

1) Unser Kastalien soll nicht blof3 eine Auslese sein, es soll vor allem eine
Hierarchie sein, ein Bau ..." (HH: 67).

Da Kastalien die Bezeichnung eines Ordens mit einer bestimmten dazu-
gehdrenden Kategorie von Menschen igt, realisiert sich das Substantiv Aus-
lese in den jeweiligen kontextuellen Rahmen in seiner abgeleiteten Nomi-
nation (die Auslese — 2. die Besten aus einer Gruppe; Elite), das Substantiv
Hierarchie ist monosem (die Hierarchie - a) [ pyramidenférmige] Rangfolge,
Rangordnung; b) Gesamtheit der in einer Rangfolge Stehenden), und das
Substantiv Bau aktualisiert seinerseits in dem gegebenen Kontext seine
abgeleitete Nomination (der Bau - 2.a) Art, in der etw. gebaut, [ kunstvoll] aus
seinen Teilen zusammengefiigt ist; Struktur);

2) ,Aber er sollte seine Lehre bekommen, der prapotente Bursche!* (PS:
106).
In dem gegebenen Satz redisiert sich das Substantiv Lehre in seiner



48 Viktor Drebet

abgeleiteten Nomination (die Lehre — 3.a) Erfahrung, aus der jmd. lernt,
lernen kann) und das Substantiv Bursche in seiner direkten Nomination (der
Bursche - 1.c) (abwertend) mannliche Person, der man Ubles zutraut).

Somit stellten wir in den syntaktischen Rahmen mit dem Modalverb sollen 732
substantivische Redlisationen fest, davon gehtren 316 Félle zur Realisation
direkter Nominationen, 256 Falle gehdren zur Realisation monosemer Substan-
tive und 160 zur Realisation abgeleiteter Nominationen. Statistische Berechnun-
gen ermittelten ein statistisch relevantes Ergebnis nur fir die Redlisationen
monosemer Substantive (y* = 3,88). Das heif} also, dass in den Wechselbezie-
hungen mit dem Modalverb sollen zum Ausdruck objektiver Modalitét mit dem
Inhalt eines Auftrags, einer Verpflichtung und Empfehlung oder zum Ausdruck
subjektiver Modalitét bel der Distanzierung des Sprechers von einer fremden
Behauptung kontextuell nicht genannter Personengruppe tber jemand oder etwas
die Realisationen monosemer Substantive ihre statistische Relevanz aufweisen.
Sowohl aus der Tabelle wie auch aus der graphischen Darstellung l&sst sich er-
sehen, dass hinsichtlich ihrer quantitativen Charakteristiken die Gruppe der
Nomen-Realisationen in syntaktischen Rahmen mit dem Modalverb lassen als
dievierte folgt. Hier sind Beispiele mit entsprechenden Realisationen:

1) ,Zwar, es gab Winter, da starben ihr von den zwei Dutzend kleinen
Pensionaren drei oder vier... So liefd sich mancher Ausfall verschmerzen®
(PS: 27).

Die angefuhrten kontextuellen Rahmen zeigen, dass wir es in dem Satz, wo

das Substantiv Ausfall gebraucht wird, mit der Realisation abgeleiteter

Nomination des Wortes zu tun haben (der Ausfall - 2. b) Wegfall, Einbufl3e);

2) ,.. der violette Samt der Uniform lief3 seine Gesichtshaut fast grin
erscheinen” (HB: 82).

In den gegebenen syntaktischen Rahmen gehotren alle Readlisationen zu den
monosemen Substantiven (der Samt - feines Gewebe, meist aus Baumwolle,
mit seidig-weicher, pelzartiger Oberflache von kurzem Flor; die Uniform -
bes. beim Militar u. bei der Polizel) im Dienst getragene, in Material, Form
u. Farbe enheitlich gestaltete Kleidung; die Gesichtshaut — Haut des Ge-
sichts);

3) ,Die Staaten lassen ihre Leute also nicht unter allen Umsténden toten,
sondern nur unter genau beschriebenen Bedingungen...* (MW: 44).

In diesem Satz redlisieren sich ale Substantive in ihren direkten Nomi-

nationen oder, mit anderen Worten, in ihren Hauptbedeutungen (der Staat —

1.a) Gesamtheit der Institutionen, deren Zusammenwirken das dauer hafte u.

geordnete Zusammenleben der in einem bestimmten abgegrenzten Territo-

rium lebenden Menschen gewahrleisten soll; die Leute — 1. mit anderen
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zusammen auftretende, als Menge o.A. gesehene Menschen; der Umstand — 1.
zu einem Sachverhalt, einer Stuation, zu bestimmten Verhaltnissen, zu einem
Geschehen beitragende od. dafir mehr od. weniger wichtige Einzelheit, ein-
zelne Tatsache; die Bedingung — 1. b) etw., was zur Verwirklichung von etw.
anderem als Voraussetzung notwendig, gegeben, vorhanden sein muss).

Somit wurden von uns 708 substantivische Realisationen in syntaktischen
Kontexten mit dem Modalverb lassen festgestellt, davon gehoren 284 Realisa-
tionen zu den direkten Nominationen, 272 Realisationen gehdren monosemen
Substantiven und 152 Realisationen kommen den abgel eiteten Nominationen zu.
In dieser Gruppe wurden statistisch relevante Ergebnisse fir die Realisationen
monosemer Substantive (x° = 16,45) sowie firr die Realisationen der Substantive
mit ihren direkten Nominationen bzw. in ihren Hauptbedeutungen (x° = 5,92)
ermittelt. Es sei darauf aufmerksam gemacht, dass der Chi-Quadrat-Wert fir mo-
noseme Substantive in der Gruppe mit dem Modalverb lassen der beste Wert von
alen in der vorliegenden Arbeit untersuchten Grof3en ist. Im Allgemeinen stellen
wir fest, dass die ermittelten statistischen Ergebnisse bezlglich ihrer GroRRen-
verteilung in der gegebenen Gruppe fir die statistische Relevanz kontextueller
Wechselbeziehungen bei den Realisationen des monosemen Nomen-Potentials
sowie der direkten Bedeutungen des polysemen Nomen-Potentials mit dem Mo-
dalverb lassen zum komplexen Modalitétsausdruck mit dem Inhalt einer Ver-
anlassung (Anordnung, Beauftragung), einer Erlaubnis, einer Zulassung sowie
einer Moglichkeit/Unmdglichkeit, einer Tauglichkeit/Untauglichkeit sprechen.

Als funfte Gruppe hinsichtlich ihrer Zahlencharakteristiken folgt die
Gruppe der substantivischen Realisationen in syntaktischen Rahmen mit dem
Modalverb wollen. Gleich unten werden entsprechende Beispiele angefiihrt:

1) , Wer, bitte, will schon Ersatz sein® (MW: 74).

In diesem Satz realisiert sich das Substantiv Ersatz in seiner Hauptbedeutung
(der Ersatz — 1.a) Person, Sache, die anstelle einer anderen Person od. Sache
eingesetzt wird od. werden kann, deren Funktion Uber nimmt);

2) ,lch war kein Shuft, ... und wollte nicht mein Leben in Wohnzimmern
verbringen...* (HB: 123).

Im gegebenen syntaktischen Rahmen treten die Substantive Schuft und
Wohnzimmer a's Realisationen monosemen Nomen-Potentials auf (der Schuft
- (abwertend): jmd., der gemein, niedertrachtig ist; Schurke; das Wohn-
zimmer — a) Zimmer einer Wohnung fur den Aufenthalt wahrend des Tages),
und das Substantiv Leben zeigt die Realisation seiner Nebenbedeutung (das
Leben —2.b) Art zu leben, Lebensweise).

Somit wurden von uns 568 substantivische Realisationen mit dem Modal -
verb wollen festgestellt, davon sind 280 Félle die Realisationen direkter Nomi-
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nationen, 132 Realisationen abgeleiteter Nominationen und 156 Realisationen
monosemer Substantive. Als statistisch relevant zeigten sich Realisationen direk-
ter Nominationen/Hauptbedeutungen der Substantive (3> = 6,43) sowie Reali-
sationen des monosemen substantivischen Potentials (3 = 5,65). Die ermittelten
statistischen Ergebnisse sprechen also fir eine kontextuelle Relevanz der Rea-
lisationen sowohl monosemer Substantive als auch direkter Nominationen der
polysemen Substantive mit dem Modalverb wollen zum komplexen Ausdruck
einer objektiven Modalitdt mit dem Inhalt einer Absicht, eines festen Willens
oder zum Ausdruck einer subjektiven Modalitét bel der Distanzierung eines
Sprechers von der Behauptung einer fremden Person beztiglich sich selbst.

Als sechste Gruppe hinsichtlich ihrer Zahlencharakteristiken folgt die
Gruppe der substantivischen Redlisationen mit dem Modalverb mdgen. Zum
Beispidl:

1) , Die Karte mag vor der Einfuhrung der norddeutschen Meile im Jahre
1868 gedruckt sein“ (Chw: 373).

In diesem Satz redlisiert sich das Substantiv Karte mit seiner abgeleiteten
Nomination (die Karte — 6. kurz fur Landkarte, Himmelskarte, Sternkarte),
die Substantive Einfihrung, Meile, Jahr realisieren sich ihrerseits mit ihren
direkten Nominationen (die EinfGhrung — 1. Das Einfuhren im Snne als
Neuerung bekannt machen u. verbreiten, in Gebrauch nehmen; die Meile — 1.
frihere Langeneinheit unterschiedlicher Grole (als Wegemal?); das Jahr — 1.
Zeitraum von zwolf Monaten (in dem wahrend 365 Tagen die Erde die Sonne
einmal uml&uft));

2) ,Auf die Vollendung des laufenden Spielkurses fir Anfanger moge er ...
keine Rucksicht nehmen® (HH: 148].

In diesem syntaktischen Rahmen zeigt das Substantiv Vollendung die
Realisation seiner direkten Nomination/Hauptbedeutung (die Vollendung - 1. das
Vollenden; das Vollendetsein). Das nachste zusammengesetzte Wort Spielkurs ist
im DUDEN nicht vorhanden, d.h. dieses Wort ist fir den jeweiligen Kontext eine
Augenblicks-Zusammensetzung, aber die semantische Analyse zeigt, dass das
Grundwort Kurs unter Berticksichtigung des vorhandenen inneren Zusammen-
hangs mit dem Wort Spiel (Spiel, das nach festgelegten Regeln durchgeftihrt
wird) den ganzen Inhalt dieser Zusammensetzung mit der abgeleiteten Nomi-
nation charakterisiert (der Kurs — 3.a) zusammengehtrende Folge von Unter-
richtsstunden o0.A.; Lehrgang). Der modale Inhalt dieses syntaktischen Rahmens
wird dazu noch durch die Realisation des monosemen Substantivs Anfanger (der
Anfénger - jmd., der am Beginn einer Ausbildung od. einer Tatigkeit steht) sowie
die Redlisation des Substantivs mit seiner direkten Nomination kontextuell
erganzt (die Rucksicht — 1. Verhalten, das die besonderen Gefuihle, Interessen,
Bedirfnisse, die besondere Stuation anderer beriicksichtigt, feinfiihlig beachtet).
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Aus der Tabelle l&sst sich ersehen, dass in syntaktischen Kontexten mit
dem Modalverb mbgen 288 substantivische Realisationen festgestellt wurden,
davon gehtren 108 Redlisationen den direkten Nominationen, 88 den abge-
leiteten Nominationen und 92 gehtren den monosemen Substantiven. Statistisch
relevante y*-Ergebnisse zeigten die Realisationen direkter (x> = 5,76) und
indirekter Nominationen (y° = 7,59). Es sei darauf aufmerksam gemacht, dass
von allen Realisationen abgeleiteter substantivischer Nominationen mit Modal-
verben einen statistisch relevanten Zusammenhang nur die mit dem Modalverb
mdgen zeigen.

Somit sprechen die statistischen Ergebnisse fir eine kontextuelle Aktu-
alitét der realisierten direkten und abgeleiteten substantivischen Nominationen
mit dem Modalverb mégen zum komplexen Ausdruck objektiver Modalitdt mit
dem Inhalt eines hoflichen Wunsches, einer Abneigung oder zum komplexen
Ausdruck subjektiver Modalitét mit dem Inhalt einer einraumenden Vermutung.

Als dlerletzte siebte Gruppe hinsichtlich ihrer quantitativen Charakte-
ristiken enthélt unsere Klassifikation die Gruppe der substantivischen Realisa-
tionen mit dem Modalverb durfen. Gleich unten folgen die Beispiele:

1) , Die Natur war mit den Snnen erfahrbar, studierbar, prifbar. Und sowelt
sie nicht erkennbar war, durfte sie nicht in den Dienst der Erkenntnis
genommen werden® (MW: 115).

Die gegebenen syntaktischen Rahmen zeigen, dass im Satz, in dem das

Modalverb diurfen gebraucht wird, das Substantiv Dienst sich mit seiner di-

rekten Nomination realisieren lasst (der Dienst — 1.b) Arbeitsverhéltnis,

Sellung, Amt) und das Substantiv Erkenntnis mit seiner abgeleiteten Nomi-

nation (die Erkenntnis — 2. Fahigkeit des Erkennens, des Erfassens der

Aulzenwelt);

2) ,...und der Name der Gottheit durfte nicht genannt, nur gedacht werden*
(HB: 63).

Im angeflhrten syntaktischen Rahmen realisieren sich beide Substantive mit

ihren abgeleiteten Nominationen oder in ihren Nebenbedeutungen (der Name

— 2.a) kennzeichnende Benennung eines Einzelwesens, Ortes od. Dinges,

durch die es von anderen seiner Art unterschieden wird; Eigenname; die

Gottheit — 2. nicht eindeutig bezeichneter Gott bzw. Gattin).

Somit wurden von uns in syntaktischen Kontexten mit dem Modalverb
durfen 132 substantivische Realisationen festgestellt, davon gehdren 68 Realisa
tionen zu direkten Nominationen, 36 Realisationen gehtren zu abgeleiteten
Nominationen und 28 Realisationen zu monosemen Substantiven. Die statisti-
schen Berechnungen nach der y*-Formel ermitteln einen statistisch relevanten
Zusammenhang der Realisationen monosemer Substantive in syntaktischen Kon-
texten mit dem Modalverb diirfen (5* = 7,05).
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Statistisch nachgewiesen wurde demnach in der zahlenméldig kleinsten

Gruppe unserer Klassifikation die kontextuelle Aktualitét der Realisationen
monosemer Substantive mit dem Modalverb dirfen zum komplexen Ausdruck
objektiver Modalitdt mit dem Inhat einer Erlaubnis, eines Verbots oder zum
komplexen Ausdruck subjektiver Modalitdt mit dem Inhalt einer Wahrschein-
lichkeit.

Ausgehend von den Ergebnissen unserer Arbeit l&sst sich somit folgendes

zusammenfassen:

1

2)

3)

in fOnf von uns untersuchten deutschsprachigen Prosawerken gehort die
grofdte Zahl substantivischer Realisationen zu den direkten substantivi-
schen Nominationen oder Hauptbedeutungen der Substantive, den zwei-
ten Platz hinsichtlich ihrer quantitativen Charakteristiken belegen die
Realisationen monosemer Substantive, und den dritten, zahlenmaliig letz-
ten Platz belegen Realisationen der abgeleiteten Nominationen oder Ne-
benbedeutungen der Substantive;

bei der Untersuchung von Realisationszusammenhangen zwischen Sub-
stantiven und Modalverben zum Modalitétsausdruck des Inhalts in den
deutschsprachigen Prosawerken wurde festgestellt, dass sich die grofite
Zahl substantivischer Readlisationen in syntaktischen Kontexten mit dem
Modalverb kénnen beobachten |&sst, den zweiten Platz hinsichtlich ihrer
Zahlenstérke belegen substantivische Realisationen mit dem Modalverb
miissen, den dritten mit dem Modalverb sollen, den vierten mit dem Mo-
dalverb lassen, den funften mit wollen, den sechsten mit mogen, und den
siebten, zahlenmaidig letzten Platz belegen substantivische Realisationen
mit dem Modalverb durfen.

statistische Berechnungen mithilfe vom y>Test fir eine Ermittlung des
Vorhandenseins oder Fehlens von Zusammenhéngen zwischen den unter-
suchten Grof3en zeigten folgendes:

a) in den kontextuellen modalen Verhdltnissen der zahlenstarksten
Gruppe substantivischer Realisationen mit dem Modalverb kdnnen
zum komplexen Ausdruck objektiver Modalitdt mit dem Inhalt
einer Moglichkeit und Fahigkeit oder zum komplexen Ausdruck
subjektiver Modalitat mit dem Inhalt einer Ungewissheit zeigen
die Realisationen monosemer Substantive ihre statistische Rele-
vanz;

b) in den kontextuellen modalen Verhaltnissen der hinsichtlich ihrer
Zahlenstérke zweiten Gruppe substantivischer Realisationen mit
dem Modaverb missen zum komplexen Ausdruck objektiver
Modalitdt mit dem Inhalt einer Notwendigkeit oder zum komple-
xen Ausdruck subjektiver Modalitét mit dem Inhalt einer Gewiss-
heit und Uberzeugung wurde kein statistisch relevanter Zusam-
menhang zwischen den substantivischen Realisationen und dem
gegebenen Modalverb festgestellt;
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C)

d)

f)

9)

in den kontextuellen modalen Verhdtnissen der hinsichtlich ihrer
Zahlencharakteristiken dritten Gruppe substantivischer Realisatio-
nen mit dem Modalverb sollen zum komplexen Ausdruck objek-
tiver Modalitét mit dem Inhalt eines Auftrags, einer Verpflichtung
und Empfehlung oder zum komplexen Ausdruck subjektiver Mo-
dalitét bei der Distanzierung des Sprechers von einer fremden Be-
hauptung kontextuell nicht genannter Personengruppe Uber jemand
oder etwas zeigen die Realisationen monosemer Substantive ihre
statistische Relevanz;

in den kontextuellen modalen Verhaltnissen der — hinsichtlich ihrer
Zahlencharakteristiken — vierten Gruppe substantivischer Realisa-
tionen mit dem Modalverb lassen zum komplexen Modalitétsaus-
druck mit dem Inhalt einer Veranlassung (Anordnung, Beauftra-
gung), einer Erlaubnis, einer Zulassung sowie einer Moglichkeit/
Unmoglichkeit, einer Tauglichkeit/Untauglichkeit sind die Rea
lisationen des monosemen Nomen-Potentials sowie der direkten
Bedeutungen des polysemen Nomen-Potentials statistisch relevant,
und der Chi-Quadrat-Wert fir monoseme Substantive in der Grup-
pe mit dem Modalverb lassen ist der beste Wert von allen in der
vorliegenden Arbeit untersuchten Grofien;

in den kontextuellen modalen Verhaltnissen der — hinsichtlich ihrer
Zahlencharakteristiken — flnften Gruppe substantivischer Realisa-
tionen mit dem Modalverb wollen zum komplexen Ausdruck ob-
jektiver Modalitat mit dem Inhalt einer Absicht, eines festen Wil-
lens oder zum komplexen Ausdruck einer subjektiven Modalitét
bei der Distanzierung eines Sprechers von der Behauptung einer
fremden Person beziglich sich selbst zeigen die Realisationen so-
wohl monosemer Substantive als auch direkter Nominationen der
polysemen Substantive ihre statistische bzw. kontextuelle Rele-
vanz;

in den kontextuellen modalen Verhaltnissen der — hinsichtlich ihrer
Zahlencharakteristiken — sechsten Gruppe substantivischer Reali-
sationen mit dem Modalverb mbgen zum komplexen Ausdruck ob-
jektiver Modalitét mit dem Inhalt eines héflichen Wunsches, einer
Abneigung oder zum komplexen Ausdruck subjektiver Modalitét
mit dem Inhalt einer einrdumenden Vermutung statistisch relevant
sind die Realisationen der Substantive mit ihren direkten und
abgeleiteten Nominationen. Von alen Realisationen abgeleiteter
substantivischer Nominationen mit Modalverben zeigen die abge-
leiteten Nominationen einen statistisch relevanten Zusammenhang
nur mit dem Modalverb mogen;

in den kontextuellen Verhéltnissen der siebten, zahlenméiig klein-
sten Gruppe substantivischer Realisationen mit dem Modalverb
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durfen zum komplexen Ausdruck objektiver Modalitdt mit dem
Inhalt einer Erlaubnis, eines Verbots oder zum komplexen Aus-
druck subjektiver Modalitdt mit dem Inhalt einer Wahrscheinlich-
keit statistisch relevant sind die Realisationen monosemer Sub-
stantive.

Zusammenfassend lasst sich aus unserer Tabelle feststellen, dass in den
Spalten mit Zahlen und statistischen Berechnungen zu realisierten Nominations-
typen der Substantive mit den Modalverben von links und von rechts generell ein
statistisch relevanter Zusammenhang zwischen den untersuchten Grof3en beob-
achtet wird, was folglich im Endergebnis fir eine kontextuelle Aktualitét der
Realisationen direkter substantivischer Nominationen und monosemer Substan-
tive zum Ausdruck eines bestimmten modalen Inhalts in den modernen deutsch-
sprachigen Prosawerken sprechen miisste.

Somit hat unsere Hypothese ihre Bestétigung gefunden, dass bel der Stel-
lungnahme des Sprechers zur Geltung des modalen Sachverhaltes in syntak-
tischen Kontexten mit Modalverben die Realisationen monosemer Substantive
sowie Realisationen der Substantive mit ihren direkten Nominationen tendenziell
selektiert werden, um den komplexen modalen Inhalt explizit auszudriicken und
somit die Intentionen des Textautors,,ohne Lupe” zu erschlief3en.

Selbstverstandlich haben unsere Zusammenfassungen keinen Anspruch
auf ein endgultiges Ergebnis, vielmehr geben sie einen Anstol? zu weiteren und
tieferen Untersuchungen dieser Zusammenhange nicht nur in den deutschspra-
chigen Prosawerken, sondern auch in den publizistischen Texten der deutsch-
sprachigen Presse, weil es moglich macht, mithilfe von statistischen Berech-
nungen das ganzheitliche Bild in der Dynamik der Realisationszusammenhénge
der Substantive mit den Modalverben zum Ausdruck des modalen Inhalts in der
modernen deutschen Sprache maglichst objektiv zu studieren.
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Vergleichende Analyse der polysemen
Mikrostrukturen von Land —Volk — Staat
und zemlia— narod — derzhava
In der deutschen und der ukrainischen Presse

Sergg Kantemir

1. Ziele

Die Typologie der Polysemie in verschiedenen Sprachen wurde in vielen Ab-
handlungen von ukrainischen und européischen Linguisten untersucht (Kijko,
Levickij 2005; Kocerhan 2004; Levickij 2003; Legurska, Beceva 2003; Manakin
2004; Sandhop 2003; Schafikov 2004 u.v.a). Im Vergleich zu den offensicht-
lichen Errungenschaften der kontrastiven Linguistik in diesem Bereich gilt es
allerdings festzustellen, dass die Untersuchungen in der vergleichenden lexika-
lischen Semantik immer noch Uber keine exakten Verfahrensweisen sowie fest-
gelegten wissenschaftlichen Termini verfigen (Kocerhan 1996: 4). In der Tat soll
jeder Analyse interlingualer Korrelationen der systematische Ansatz zugrunde
liegen, bel dem alle Beziehungen und Verhaltnisse zwischen lexikalischen Ein-
heiten jeder Vergleichssprache — paradigmatische, syntagmatische etc. — in Be-
tracht gezogen werden.

Als Hauptkategorie der kontrastiven Studien gilt vor alem der Wert der
sprachlichen Einheit, der durch deren Stelle in einem Sprachsystem bestimmt
wird. Darum sind wir der Ansicht, dass es viel effizienter ware auf der interlin-
gualen Ebene nicht einzelne, isolierte Lexeme, sondern kleinere lexikalisch-se-
mantische Paradigmen zu untersuchen. So lassen sich beispielsweise durch quan-
titative Differenzen und Ahnlichkeiten von Bestandteilen der Vergleichsmikro-
strukturen anhand verschiedener statistischer Anséize qualitative Besonderheiten
dieser lexikalischen Teilgebiete feststellen. Durch die Verbindungen zwischen
Wortfeldern, wie ja schon bekannt ist, offenbart sich dem Forscher das ganze le-
xikalisch-semantische System, also auch das sprachliche Weltbild (Kocerhan
1996: 5).

Allseitige grundlegende Anderungen im Leben einer Gesellschaft filhren
unvermeidlich zu regelméiigen Transformationen im lexikalisch-semantischen
Sprachsystem. Deshalb befinden sich die Studien zu Erneuerungstendenzen der
gesellschaftlich-politischen Subsprache seit vielen Jahren im Fokus der sozialen
Aufmerksamkeit (Karpilovska 2009: 127).

Die wichtigste Position in der sprachlichen Reprasentation von ideologi-
schen Begriffen und Konzepten nehmen die politologische Lexik und Ter-
minologie ein. Hier ist auch der Einstellungswandel im Bereich der gesellschaft-
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lich-politischen Realitdten zu beobachten, was ihren Inhaltswert &ndert, folglich
lassen sich die Nominationen mancher Bezeichnungen variieren.

Das sprachliche Bild eines neuen Staates (wir sprechen in diesem Fall von
der Ukraine) wird heute sowohl durch einheimische, as auch durch ausléndische
Massenmedien und Verlage gestaltet. Fir die junge unabhangige Ukraine gelten
der Staat, die Gewalt und deren Institutionen as grundlegende Begriffe fur die
Herausbildung eines neuen gesellschaftlichen Denkens.

In dieser Hinsicht halten wir fur zweckmaldig, anhand der deutschen und
ukrainischen Zeitungen eine kontrastive Untersuchung der Semantik und Funk-
tion von zwei Mikrostrukturen Land — Volk — Staat und semis — napoo —
oeparcasa durchzufihren, die durch mehrdeutige Nomina mit spezifischem se-
mantischem Inhalt vertreten sind. Bei dieser Untersuchung handelt es sich um die
Analyse der Polysemie auf der interlingualen Ebene in den Feldstrukturen ver-
schiedener Art.

Aufgabe des vorliegenden Beitrags wird es sein, mithilfe statistischer An-
sdtze die semasiologischen Eigenschaften der mehrdeutigen Substantive inner-
halb von zwei Mikrostrukturen zu erschlief3en, die die zwischensprachlichen
Korrelate Land — semus, Volk — napoo und Staat — oeporcasa enthalten. Bestimmt
kénnen sich diese Polysemanten in den beiden Sprachen durch eigene verzweigte
lexikalisch-semantische Struktur und ihre gemeinsamen inhaltlichen Schnitt-
punkte sowie unter dem Einfluss von aul3ersprachlichen Faktoren zu gewissen
Paradigmen vereinigen. Allerdings sind das Wesen dieser Beziehungen und der
Grad der semantischen Affinitét aufgrund ihrer Kombinierbarkeit mit syntag-
matischen Partnern im Text noch gar nicht festgestellt geblieben. Wichtig ist
auch zu erschliefzen, in welchen Bedeutungen die zu erforschenden lexikalischen
Einheiten im modernen Zeitungsdiskurs zur Geltung kommen. Ferner steht es zu
hoffen, dass die Prézisierung der Semantik dieser politologischen Termini im
kontrastiven Aspekt zur Erneuerung des gesellschaftlich-politischen Wortschat-
zes der unabhangigen Ukraine beitrégt.

2. Materialien

Als Forschungsgegenstand diente eine Stichprobe, die im September-Oktober
2009 anhand der Tageszeitungen , Slddeutsche Zeitung“ (SZ) und ,,Vkpaina
momoma‘“ (UM) (insgesamt eine halbe Million lexikalischer Einheiten) durchge-
fuhrt worden ist. Der relative Fehler der Stichprobe 0, der 5% betragt, liegt im
Bereich der statistischen Gesetzméfdigkeiten (Levickij 2004). Dartber hinaus
wurden die Woérterblcher der deutschen und der ukrainischen Sprache (Duden -
Deutsches Universalworterbuch, 11-bandiges Warterbuch der ukrainischen Spra-
che) zur Erschlief3ung der lexikalisch-semantischen Struktur der erwahnten Poly-
semanten, deren Ahnlichkeiten und Unterschiede verwendet.
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3. Bestandsaufnahme der mehrdeutigen Substantive

Bevor die Gebrauchshaufigkeit von polysemen Nomina in Texten untersucht
werden konnte, wurden 600 Zeitungsartikel (je hundert fir jedes Substantiv) in
den 0. a. Massenmedien bearbeitet und ein Register von Woértern erstellt, das e-
ner weiteren statistischen Analyse unterzogen wird (s. Tabelle 1).

Anhand dieser Tabelle wird deutlich, dass die Frequenzen der interlin-
gualen Korrelaten prozentual fast vollig Ubereinstimmen, z.B.: Staat (19,2%) —
oeparcasa (19,6%); Volk (12,5%) — napoo (15,4%). Aber bel Land — zemus wird
festgestellt, dass die funktionelle Aktivitét des Wortes Land in deutschen Zei-
tungstexten fast anderthalb mal groR3er ist, als der Gebrauch des Wortes zemis in
der Zeitung ,,Ykpaina monoaa“ (vgl. 23,3% gegen 10%). Wahrscheinlich haben
diese erheblichen Disproportionen sowohl einen auf¥ersprachlichen, als auch
einen innensprachlichen Kontext.

Tabelle 1
Die quantitativen Charakteristika der untersuchten Nomina
Deutsche | Gebrauchshaufigkeit | Ukrainische | Gebrauchshaufigkeit
Nomina in Texten, % Nomina in Texten, %
Land 366 23,3% 3emis 157 10%
Volk 196 12,5% Hapoo 244 15,4%
Saat 302 19,2% oeporcasa 308 19,6%

Zum einen ist das mehrdeutige Substantiv Land durch eine auf3erordentliche
Aktivitat im gesellschaftlich-politischen Bereich geprégt, insbesondere zur Be-
zeichnung solcher Realien wie [Staat] und [Bundesland], in 366 Belegen wird
das Wort Land 330-mal gerade in diesen Bedeutungen gebraucht. Und zum an-
deren wird der vom Lexem Land abgedeckter Denotatenbereich , Staat — Bun-
dedland” jedoch im Ukrainischen unter zwei Substantive zemis und xpaina auf-
getellt, wobei die Bedeutung [Staat] nur in ca. 26% aller Kontexte mit dem Wort
semns aktualisiert war.

4. Vergleichende Komponentenanalyse der lexikalisch-semantischen
Struktur der polysemen Substantive

Die lexikalischen Einheiten zur Bezeichnung solcher Begriffe wie Staat, Volk,
Land gehdren normalerweise in jeder Sprache zu den gebrauchlichsten im gesell-
schaftlich-politischen Leben und werden dadurch oft zum beliebten Manipula-
tionsobjekt seitens der Vertreter verschiedener Sprachgemeinschaften (Politiker,
Reporter, Sprachwissenschaftler) (Agamben 2004).
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Eine derartige Interpretation der oben erwdhnten Worter |asst uns eine sorg-
faltigere Analyse des semantischen Inhalts dieser Lexeme durchfihren. Unter
Hinzuziehung von lexikographischen Quellen kénnen wir feststellen, welches
Bedeutungsspektrum den Lexemen Land / semas, Volk | napoo, Staat | oepoicasa
eigen ist. Nach dem DUDEN (1996) bedeutet das Wort Land: 1. [Festland];
2. [Ackerboden]; 3.[Gegend/dorfliche Gegend]; 4.[Staat]; 5. [Bundesland];
6. [ale Bewohner eines Landes|]. Man sieht, dass einige Bedeutungen (Land,,
Landg) durch inhaltliche Korrelationen an die Lexeme Staat und Volk gebunden
sein kénnen.

Bel dem Wort Volk wurden finf Bedeutungen festgestellt: 1. [Menschen
mit gemeinsamer Geschichte, Sprache und Kultur]; 2. [Bevdlkerung eines Lan-
des, eines Staates|; 3.[die untere Schicht der Bevolkerung]; 4. [Menschen-
menge]; 5. [Gemeinschaft von Insekten].

Die lexikalisch-semantische Struktur von Saat besteht aus folgenden
Sememen: 1. [ein Land als politisches System]; 2. [Regierung]; 3. [Staatsgebiet,
Kanton]; 4.[Bund, Bundesstaat]; 5.[Gemeinschaft von Tieren]; 6. [Pracht];
7. [festliche Kleidung]. Es sei hervorgehoben, dass die Sememe Saats und Saat;
fast auRer Gebrauch gekommen sind, was auch Spezialmarker im Woérterbuch
bezeugen; darum werden in unserer Studie nur die ersten finf Bedeutungen
beriicksichtigt. Bemerkenswert ist, dass sich die Semantik der Substantive Staat
und Volk, durch die im Allgemeinen [ Gemeinschaften von Menschen| bezeichnet
werden, nach ihren denotativen Charakteristika etwas breiter erweist als die bel
den ukrainischen Aquivalenten; so konnen einige Sememe (z.B. Volks, Staats)
Gemeinschaften von Tieren bzw. Insekten bedeuten, dagegen sind diese Varie-
téten in den semantischen Strukturen von ukr. rapoo und deporcasa nicht zu be-
obachten.

So kénnen wir aufgrund der Komponentenanalyse der |exikalisch-seman-
tischen Strukturen von mehrdeutigen Nomina Land, Volk und Saat einige
inhaltliche Parallelitéten zwischen einzelnen Sememen innerhalb der untersuch-
ten Mikrostruktur festhalten: Land,— Saat;; Lands— Staats; Lands— Volk,; sowie
Volks — Staats. Allerdings lassen sich der Charakter und die Grof3e derartiger Be-
ziehungen nur anhand der Komponentenanalyse der in den lexikographischen
Quellen festgelegten Worter kaum erschlief3en; dafir werden auch Auszlige aus
der ,Slddeutschen Zeitung“ verwertet werden. Es ist jedoch hdchstunwahr-
scheinlich, dass die betroffenen Worter Volk und Staat in den sozial-politischen
Texten die Bedeutung [Gemeinschaft von Insekten bzw. Tieren] zum Ausdruck
bringen.

Und nun ermitteln wir die Semantik jeder lexikalischen Einheit innerhalb
der Mikrostruktur ,, 3emus — napoo — deparcasa . |m elfbéndigen Worterbuch der
ukrainischen Sprache (SUM 1972, Bd. I11: 557-559) findet man folgende Bedeu-
tungen des Lexems semusa: 1. [dritter Planet unseres Sonnensystems] ‘Planet
Erde’; 2. [obere Schicht der Erdkruste] ‘ Erdoberflache’; 3. [dunkelbrauner Stoff
als Teil der Erdoberflache] ‘Lehm’; 4. [der aus festem Boden bestehende Teil der
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Erdoberflache (im Gegensatz zum Meer)] ‘Festland’; 5. [fUr den Anbau von
Nutzpflanzen bestimmte Bodenflache] * Ackerboden’; 6. [Land, Heimat, Staat].

Aufgrund des Vergleichs der lexikalisch-semantischen Strukturen von Land
und zemas lassen sich deren inhaltlichen Uberschneidungen, wie in Abbildung 1
gezeigt, darstellen.

dt. Land ukr. 3emsn
‘Festland’ O ‘Planet’
‘ Ackerboden’ ® ‘Oberflache
‘Gegend’ 3] © ‘Lehm
‘ Staat’ ‘Festland’
‘Bundesland’” © ‘ Ackerboden’
‘Bewohner’ @ ‘ Staat’

Abb. 1. Die strukturelle Stratifikation der Sememe in den Wortern Land und
3EeMJIA.

Wie dieses Schema besagt, zeigen die analysierten Polysemanten anhand
von einigen Sememen eine ausgepragte Aquivalenz, wie z.B: 1) Land; — zems,
mit der Bedeutung ‘Festland’; 2) Land, — semuss zur Bezeichnung eines
Ackerbodens, sowie 3) Land, — zemszg mit der Bedeutung ‘ Staat’. Allerdings fin-
den wir zu ukr. zemaa keine semantischen Korrelationen des Semems Lands mit
der national-spezifischen Bedeutung einer territorialen Verwaltungseinheit
[Gliedstaat eines Bundeslandes]. Bemerkenswert ist, dass die ersten drei Varieté
ten von zemns auch keine Entsprechungen mit Land haben, weil sie semantisch
an das andere polyseme deutsche Substantiv Erde gebunden sind, das alle er-
wahnten Varietéten vollsténdig involviert (vgl. Die Erde ist unser Planet ‘3emuiis
— nama mianera’; die Erdflache ‘(zemna) nmosepxus’; die Heilerde ‘nmikyBanbna
rinuHa’). Was andere inhaltliche Analogien betrifft, so befindet sich einerseits das
Verb mit ein und derselben Wurzel landen im Deutschen nach seiner Semstruk-
tur am néchsten zu zems1,, andererseits konnte die Ubertragene Bedeutung Lands
‘Bewohner’ bei ukr. semns wahrscheinlich verloren gegangen sein bzw. durch
das andere mehrdeutige Substantiv kpaina verdrangt worden sein, das nach sei-
nen inhaltlichen Charakteristika die semantische Kette szemnn — napoo —
Oeporcasa auch zu erganzen ist (s. auch SUM 1973, Bd. IV: 320).

Das Lexem ukr. rapoo hat vier Bedeutungen, die mit den semantischen
Komponenten von dt. Volk fast vollig identisch sind: 1. [Bevdlkerung eines Lan-
des, Bewohner eines Staates| ‘Bevolkerung’; 2.[Form der nationalen und
ethnischen Einheit] ‘Nation’; 3. [Werktétige in der kapitalistischen Gesellschaft,
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die untere Schicht der Bevolkerung] ‘Werktétige'; 4. [Menschen in grof3en
Mengen] ‘Menschenmenge' (SUM 1974, Bd. V: 174) (vgl. Abb. 2).

Die Tatsache, dass bel ukr. napoo as Hauptbedeutung die Varietét ‘ Bevol-
kerung eines Landes, Bewohner eines Staates anstatt ‘Nation’ im Worterbuch
auf Platz 1 angefuhrt worden ist, zeugt eher von der stark ausgepragten Ideol ogi-
sierung der damaligen Gesellschaft wéahrend der Erstellung des erklérenden Wor-
terbuches der ukrainischen Sprache; leider sind viele Ukrainer die Uberholte sta-
linistische Ideologie der ehemaligen Sowjetunion immer noch nicht losgeworden
(s. auch Scheremeta 2009).

dt. Volk ukr. Hapoo
‘Nation’ (1 © ‘'Bevilkerung’
‘Bevolkerung’ 9>< ® ‘Nation’
‘einfache Leute O © ‘'Werktétige
‘Menschenmenge’ @— O ‘Menschenmenge
‘Gemeinschaft von © 2

I nsekten’
Abb. 2. Die semantischen Verbindungen zwischen Volk und rapoo.

Fur das Wort oeporcasa findet man zwei Definitionen: oeporcasa 1 as
» 1. ‘Gutsbesitz, Landgut’ (veraltet); 2. ‘Starke, Festigkeit’ 3.‘Fihrung’“ und
oeparcasa 2 mit den Bedeutungen: 1. [Apparat politischer Macht in der Gesell-
schaft] ‘Macht, Gewalt’ sowie 2. [Land mit dem Apparat politischer Macht]
‘Land, Staat’ (SUM 1971, Bd.ll: 248). Indem wir die Analyse der gesellschaft-
lich-politischen Lexik durchfihren, wird nur die zweite Definition in unserer
Untersuchung berticksichtigt (vgl. Abb. 3).

dt. Staat ukr. oeparcasa
‘Staat, Land’ O ‘Gewalt
‘Regierung’ ‘ Staat, Land’
‘ Staatsgebiet, (3] [0}
Kanton’
‘Bund, Bundesstaat” @ [}
‘Gemeinschaftvon © [0}

Tieren/Insekten’

Abb. 3. Die strukturelle Stratifikation der Sememe in den Wortern Staat und
depoicasa.
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Bel dem Vergleich von dt. Staat und ukr. oeporcasa lésst sich eine unter-
schiedliche Bedeutungshierarchie feststellen (s. Abb. 3): das Semem oeporcasa;
entspricht der zweiten Ubertragenen Bedeutung Staat,, dabel korreliert oeporcasa,
mit zweli Sememen Staat; und Saat,. Dennoch gilt fUr die deutsche Sprache die
semantische Entwicklung von Staat; und Staat, als spezifische Erscheinung, weil
diese Sememe Polaritatsbedeutungen der Gattungs-Art-Verhdtnisse erhalten ha
ben, was im Ukrainischen nicht vorhanden ist. Anders gesagt, kann mithilfe des
polysemen Substantivs ,, Staat” sowohl der Begriff ,, Tell von etwas’ (Gliedstaat),
als auch , etwas Ganzes* (Bundesstaat) verbalisiert werden, z.B.: der US Staat
Texas — beide Staaten Deutschland und die USA.

Im Allgemeinen l&sst sich innerhalb der semantischen Kette ,,zemnns —
Hapoo — depacasa “ nur eine inhaltliche Uberschneidung semnsg — deparcasa, zur
Bezeichnung eines Landes bzw. eines Staates feststellen.

5. Diefunktionelle Besonder heiten der Polysemanten im Zeitungsdiskurs

Nach der Anayse der Gebrauchshaufigkeit der lexikalisch-semantischen Varian-
ten von Land, Volk, Staat, 3emnsn, napoo, depacasa wurde ermittelt, welche
Bedeutungen in der funktionellen Hinsicht im Zeitungsdiskurs der Gegenwart am
aktivsten sind (vgl. Tabelle 2).

Tabelle 2
Die quantitativen Charakteristika der Sememe von Land
Semem Bedeutung Anzahl

Land, [Festland] 10
Land, [Ackerboden] 5
Lands [Gegend] 12
Land, [Staat] 204
Lands [Bundesland] 126
Landg [alle Bewohner] 9

I nsgesamt 366

Bei Land verteilt sich beispielsweise der groféte Teil der Belege (90,2%) aus
der , Slddeutschen Zeitung“ auf die Bedeutungen [Staat] und [Bundesland]. Es
ist ja auch kein Zufall, weil die gesellschaftlich-politische Lexik, die durch den
publizistischen funktionellen Stil bedingt ist, in der Presse als dominierend gilt.
Die anderen Ubertragenen Bedeutungen von Land haben dabei nur noch unwe-
sentliche Gebrauchshaufigkeit, denn die Bedeutungsdiversifikation verlauft nach
Diversifikationsgesetzen, daher miissen einige Sememe seltener vorkommen.
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Beispide:

Semem Land;: Kombiniert wird diese Politik mit einem globalen Infra-
strukturprogramm — Hafen, Transportwege auf dem Land, Pipelines. (SZ,
14.11.2009).

Semem Land,: Das Land wurde vielfach fir |acherlich niedrige Summen
ver kauft, zum allergrofdten Teil an Westdeutsche. (SZ, 11.11.2009).

Semem Lands: Zaki ist ein alter Weggefahrte des Prasidenten, und er hat
ithn in diesen Tagen bel einer Reise durchs zerstickelte Land nach Hebron und
Bethlehem begleitet. (SZ, 11.11.2009).

Semem Land,: Ist Ihr Land inzwischen eine Demokratur geworden? (SZ,
06.11.2009).

Semem Lands: Gemeinsam mit dem Land Bayern wird gerade ein
Strukturpaket geschnirt. (SZ, 15.11.2009).

Semem Lands: Rund 43 Prozent des Landes kénnen von Hilfsorganisa-
tionen wegen der Gewalt nicht erreicht werden. (SZ, 20.11.2009).

Tabelle 3
Die quantitativen Charakteristika der Sememe von Volk
Semem Bedeutung Anzahl

Volk; [Nation] 42
Volk, [Bevolkerung] 141
Volks [untere Schicht] 6
Volk, [Leute] 7
VolKs [Gemeinschaft von Tieren] -

Insgesamt 196

Tabelle 3 verdeutlicht u.a., dass die funktionelle Aktivitét einzelner Bedeu-
tungen des polysemen Substantivs Volk (196 Belege) auch einen differenziellen
Charakter hat: am haufigsten wird Volk zur Bezeichnung der Bevdlkerung eines
Landes (141 Belege) und als Form der nationalen und ethnischen Einheit (42
Belege) gebraucht.

Beispide:

Semem Volk;: Dem tirkischen Volk selbst scheint das Thema weltest-
gehend egal zu sein. (SZ, 13.10.2009).

Semem Volky: In zwei Jahren wird es eine Volkszéhlung geben. (SZ,
20.11.2009).

Semem Volks: ,, Se sehen nicht, wasim Volke losist*, sagte er in Richtung
der KanZlerin. (SZ, 10.11.2009).

Semem Volk,: Das Volk jubelte ihm zu. (SZ, 01.12.2009).

Wie schon vorausgesehen, wurden in der Zeitung keine Belege von Volk
mit der Bedeutung [ Gemeinschaft von Tieren / Insekten] nachgewiesen.
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Tabelle4d
Die quantitativen Charakteristika der Sememe von Saat
Semem Bedeutung Anzahl

Saat; [Land] 196
Saat, [Regierung] 88
Saat; [ Staatsgebiet] 15
Saat, [Bundesstaat] 3
Saats [Gemeinschaft von Tieren] -

I nsgesamt 302

Genauso wurde das Substantiv Staat (302 Belege) nicht ein einziges Mal in
der Ubertragenen Bedeutung [Gemeinschaft von Tieren / Insekten] gebraucht.
Wie die Forschungsergebnisse bezeugen, bezeichnet die analysierte lexikalische
Einheit am haufigsten (94%) die Begriffe [Land] und [Regierung]. Bemerkens-
wert ist, dass die Bedeutung von Staat als territoriale Verwaltungseinheit in alen
Fallen zur Bezeichnung von US-Staaten realisiert wurde.

Beispiee:

Semem Staat;: Liberias Prasidentin ... ist die einzige Frau an der Spitze
eines afrikanischen Staates. (SZ, 26.10.2009).

Semem Staat,: Im Zuge des Wirtschaftsaufschwungs bt der Staat seine
Kontrolle nun anders aus. (SZ, 13.10.2009).

Semem Staats: Der Demokrat Bill Owens gewann eine Nachwahl zum
Kongressim US Staat New York. (SZ, 04.11.2009).

Semem Staat,; USAbgeordnete wollen Guantanamo-lnsassen in die
Staaten verlegen. (SZ, 16.10.2009).

Wie die Varietétsanalyse aufgezeigt hat, verteilt sich die Funktionalitét der
Ubertragenen Bedeutungen von ukr. zemzs im Zeitungsdiskurs im Allgemeinen
auf vier Sememe: am haufigsten wird das Substantiv semzs in der Bedeutung
[Ackerboden] (63 Belege) gebraucht, dann kommen die Bezeichnungen eines
Landes / eines Staates (41 Belege) und der geografischen Begriffe (Planet,
Oberflache).

Beispide:

Semem 3emasn;. Pyoenko 0oodums, wo ue auuie 3emasn, a u 80-90%
nauwoi Memaeanaxmuxu — oxcusi (UM, 19.12.2009). ‘Herr Rudenko behauptet,
dass nicht nur die Erde, sondern auch 80-90% unserer Metagalaxie lebendig
sind'.

Semem zemasa,. Mockey ecomosi cmepmu 3 auys 3emuai uepe3 NoKIaou
oiamanmis nio nero (UM, 26.12.2009). ‘Man ist bereit, Moskau wegen Diaman-
tenvorkommen unter der Stadt dem Erdboden gleichzumachen'’.

Semem 3emaas: [loxu mu ix wiykaemo, oymaro npo me, wjo 00 yiei 3emiui
MYCAMb NPUTUNAMU He TulLe HCIHOUT YOOIMKU YU HAMPYOIHCEHI CEeNAHCHKI PYKU, d
u 3axoxani y ceno oywi (UM, 23.12.2009). ‘Solange wir nach ihnen suchen,
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denke ich daran, dass nicht nur die Damenstiefel oder die von der schwerer Ar-
beit erschopften Bauernhdnde an diese Erde festkleben, sondern auch die ins
Dorf verliebte Seelen’.

Semem zemnasn,. CocHu wymasms HAO OWAMHUMU OOpidcKamu, i 8 mebe
BUHUKAE BI0UYMmMS OCMPI8 AHUHA, BIOIPBAHO20 IO MEMYWHI ,,6eNUKOI 3eMJIT
(UM, 10.12.2009). ‘Die Kiefer rascheln Uber den schonen Wegen, und es fuhlt
sich, as wéarest du ein Insulaner, der von der Hektik des , Festlandes® abge-
schieden ist’.

Semem 3emasns. Vrikanvri ranowagpmu noeonyromoscs mym i3z makorw i
VHIKANIbHOWO POCAUHHICMIO. HA HIKOJU He OPAHUX 3eMJAX PpOocme YUMAO peiliK-
mosux pocaurn (UM, 11.11.2009). ‘Einmalige Landschaften verbinden sich mit
der so einzigartigen Pflanzenwelt: Auf dem noch nie gepfligten Ackerland
gedeihen viele Reliktpflanzen’.

Semem 3emang. Bona 3anuwiuna Ham imena 2epois, sKi c80iM dHcummsm He
pa3z 00800unl, W0 YKPAiHCbKUL nampiomusm HCueuti i oyoe sHcumu 8i4HO, HOKU €
VKpaincoka 3emas ma ykpaincokui Hapoo (UM, 29.12.2009). ‘Sie hat uns die
Namen von Helden bewahrt, die mit ihrem Leben mehrmals bewiesen haben,
dass der ukrainische Patriotismus lebendig ist und so bleibt, solange es das Land
Ukraine und das ukrainische Volk gibt'.

Tabelle5
Die quantitativen Charakteristika der Sememe von zems
Semem Bedeutung Anzahl

3emusiy [Planet] 27
3eMJIslo [ Oberflche] 24
3eMisl3 [Lehm] 1

3eMisly [Festland] 1

3eMJisls [Ackerland] 63
3eMislg [ Staat] 41

I nsgesamt 157

Bemerkenswert ist, dass das Substantiv napoo in den modernen ukrai-
nischen Zeitungstexten 140-mal (71,4%) in der Bedeutung [Nation] gebraucht
wird, was voraussichtlich vom besonderen staatsaufbauenden Wert dieses Be-
griffs zeugt. Als zweithaufigstes Sem wird napoo; mit der Bedeutung [Bevolke-
rung eines Landes| festgestellt. Wenn wir die Gebrauchlichkeit mancher Varie-
téten von dt. Volk in der , Stiddeutschen Zeitung® (s. Tabelle 3) vergleichen, so
ist dabei die Aktualisierung des Sems [Nation] in den Hintergrund geraten, in-
dem das Sem [Bevolkerung] immer mehr an Bedeutung gewinnt.
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Tabelle 6
Die quantitativen Charakteristika der Sememe von ukr. rapoo
Semem Bedeutung Anzahl

Hapoo, [Bevolkerung] 43

HApoO- [Nation] 140

HapoO3 [Werktétige / einfache Leute] 6

HApPOO, [Menschenmenge] 7

Insgesamt 196

Beispide:
Semem mapooy. ..Cmanin mopus 2onooom eracuuii napoo (UM,

14.11.2009). ‘... Stalin lief3d das eigene VVolk verhungern’.

Semem uapoo,:. ...Tinbku xoau 3000y0emMo c8010 CAMOCMIUHY 0epicasy,
VKPAIHCObKULL HAPOO Mamume MOANCIUBICMb NoOyOysamu 8ilbHe HAYIOHANbHE |
cnpaseonuse scumms (UM, 05.11.2009). “...Erst wenn wir einen eigenen selbst-
standigen Staat gewonnen haben, wird das ukrainische Volk die Mdglichkeit
bekommen, ein freies national es und gerechtes L eben zu gestalten’.

Semem napoos: ...Ilpoicnopysanu e mene — npoicHOpPy8aiu HApoo, noeti
(UM, 05.11.2009). ‘...Nicht ich wurde ignoriert, sondern das Volk, einfache
L eute wurden nicht beachtet’.

Semem uapoody. ...Cnyckanucs 3 eopu 6HU3 asmodycom, O0e 6ecb Hapoo
uxas, kauiae (UM, 07.11.2009). ‘... Tagefahren sind wir mit dem Bus, wo alle
Menschen niesten und husteten’.

Es sei betont, dass eine relativ grofe Menge des gemeinsamen Vorkom-
mens der beobachteten Substantive innerhalb ein und desselben Satzes auch von
deren semantischen Uberschneidungen und der Distributionszhnlichkeit zeugen
kann, wie etwa: [ nemae cunu, wo cnunuia 6 YinecnpsaMo8anull NOCMyn YKpa-
iHCcbK020 Hapooy 0o ceoel nayionanvnoi depacasu (UM, 19.11.2009). ‘Es gibt
wohl keine Kraft mehr, die die zielbewusste V orwartsbewegung des ukrai nischen
Volkes zu seinem nationalen Staat aufhalten wirde'.

Das Substantiv oeporcasa wird in meisten Fallen (93,8%) zur Bezeichnung
eines Landes mit einem Apparat politischer Macht in der Gesellschaft gebraucht,
dabel stellt man nur noch 19-mal die Bedeutung [Regierung, Gewalt, Institution]
fest.

Tabelle7
Die quantitativen Charakteristika der Sememe von oeporcasa
Semem Bedeutung Anzahl
oeporcasa; | [Gewalt] 19
oeporcasa, | [Land, Staat] 289
I nsgesamt 308
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Beispide:

Semem odeparcasay. ...0eprcasa oopaxosye yux ar0oell i 3aK1a0ae Ha HUX
epowti 6 6r00xcem (UM, 17.09.2009). *...die Regierung betriigt diese Leute und
berechnet fir sie das Geld im Haushalt [fir das kommende Jahr]’.

Semem deparcasay. Munynozo muoicus y Huvio-Hopky 36upanuca ne nuwe
nidepu ceimosux oepicae Ha 64-u cecii I'enacamonei OOH, a i 3ipku woy-
bisnecy, saxum ue baudysxci enobanvui npooremu (UM, 29.09.2009). ‘Vorige
Woche sind nicht nur die Staatschefs aus der ganzen Welt zur 64. Tagung der
UN-Generalversammiung in New York zusammengetreten, sondern auch die
Popstars, denen die Global probleme nicht gleichgiltig sind’.

Somit ergibt sich fir die beiden Sprachen: Die hdchstgebrauchlichste ge-
meinsame Bedeutung fir die beiden Mikrostrukturen wurde auf der intersprach-
lichen Ebene durch den Begriff eines Saatesrealisiert.

6. Die Kombinierbarkeit der polysemen Substantiveim M odell
[Wort + Subklasse]

Zwischen der Wortbedeutung und derer Kombinierbarkeit besteht, wie bekannt,
eine gewisse Korrelation. Einige Linguisten sind der Ansicht, die Bedeutung des
Wortes sei seine potenzielle Kombinierbarkeit, d.h. je groRRer die eventuelle
Kombinierbarkeit eines Wortes ist, desto breiter werden die neuen Tendenzen
und Aspekte seines Gebrauchs in der Sprache (Zvegincev 1957: 132). Wenn wir
allerdings annehmen, es bestehe zwischen den Wortern, die in einem Text unter
gleichen Distributionsbedingungen vorkommen, eine bestimmte semantische Be-
ziehung, so l&sst sich der Grad dieser Beziehung feststellen, nachdem wir quan-
titative Charakteristika der Kombinierbarkeit der zu erforschenden Substantive
mit ihren kontextuellen Partnern durch spezielle statistische Verfahren erschlos-
sen haben.

Zur Untersuchung der semantischen Kombinierbarkeit der intersprachlichen
Korrelate Land — semns, Volk — napoo und Saat — oeporcasa im Modell
[Wort + Wortsubklasse] muss vorher ein Inventar von Subklassen aller Distribu-
tionselemente aufgestellt werden, die unter einem bestimmten semantischen
Merkmal zusammengefasst sind.

Unter Hinzuziehung von vorangehenden Erfahrungen in der Linguistik (s.
Levickij 1989: 135-136) wurde eine eigene semantische Klassifikation der syn-
tagmatischen Partner erarbeitet, die entsprechend den Befunden aus der ,, Sid-
deutschen Zeitung* und der Tageszeitung ,,Ykpaina monoga“ den Charakter kon-
textueller Umgebung der beobachteten polysemen Substantive in vollem Umfang
darstellt.

In Anbetracht des kontrastiven Charakters der Studie wurden einige Ver-
fahrensbedingungen bei der Aufstellung dieses Inventars zwecks der ausreichen-
den Objektivitat angewandt:
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1) in die Liste wurden sowohl Adjektive als auch Substantive aufge-
nommen;

2) das innere Syntagma in Zusammensetzungen wurde dem &uf3eren Syn-
tagma als dagenige gleichgesetzt, das in ein dul3eres umgewandelt wer-
den kann, z.B.: die Volkspolizei > *die Polizel des Volkes usw.

3) da das aufgestellte Register in gleichem Mal3e zu beiden Mikrostruk-
turen Land — Volk — Staat und zemus — napoo — deporcasa gehort, |8sst
sich annehmen, dass dieses sog. tertium comparationis eine gewisse
»metalinguistische* Funktion hat/habe.

Folglich sind alle kontextuellen Partner des aufgestellten Registers, die in
Wortverbindungen mit den beobachteten Polysemanten fixiert sind, zu Sub-
klassen (Clustern) wie folgt zusammengefasst worden:

1) FUhrungsstellen, Berufe: der Chef, der Prasident; 2rasa ‘der Chef,
das Oberhaupt’, ypsoosyi ‘ die Regierungsmitglieder’;

2) Nationalitat und geografische Begriffe: deutsch, arabisch; yxpain-
cokut ‘ukrainisch’;

3) ldeologisch-rechtliche Begriffe, Attribute und Funktionen: das
Recht, die Macht, die Propaganda, nonimuxa ‘die Politik’, koncmumyyis ‘die
Verfassung';

4) Gemeinschaften, Teil-Ganzes-Begriffe: die EU-Zone, der Bund, der
Teil; €C ‘EU’;

5) Finanzen, Wirtschaft: die Industrie, die Krise; oomayii ‘die Sub-
ventionen’, oaranc ‘die Bilanz';

6) Sicherheit: die Sicherheit, die Grenze, der Krieg, 6esnexa ‘die
Sicherheit’;

7) Institutionen, Organisationen: das Parlament, die Regierung, o6asza
‘die Station; die Zentralstelle; der Stitzpunkt’, napramenm * das Parlament’;

8) Menschen: der Nachbar, der Gast, die Mannschaft; napmuep ‘der
Partner’, sopoe ‘der Feind', nacenenns ‘die Bevolkerung';

9) Gegenstande: der Wagen, die Zeitung, das Flugzeug, camenim ‘der
Satellit’;

10) Allgemeine Charakteristik: frei, arm, exotisch; icmopuunuu ‘histo-
risch, geschichtlich’, seruxuii ‘grof3’;

11) Sonstige Begriffe: der Abend, das Gefuihl, der Trend; nyn ‘der Nabel;
der Mittelpunkt’ ,suunxu ‘die Handlungen, die Taten', ncuxonoeis ‘die Psycho-
logi€e'.

Die Gebrauchshaufigkeit aller 11 Subklassen der kontextuellen Partner mit
den zu untersuchenden Substantiven ist in Tabelle 8 aufgefuhrt. Fir den Gesamt-
Uberblick tber das Kombinierbarkeitspotenzial der analysierten Worter wurden
auch die Befunde in die Tabelle aufgenommen, wo diese alein (das Null-Syntag-
ma) im Text vorkommen.
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Tabelle 8
Die syntagmatischen Beziehungen der beobachteten Substantive
Stichprobe ,, SZ* Kontextuelle Stichprobe ,, YM*
Y |Land | Volk | Saat Partner 3emis | HapoO | depoicasa | X
92 | 18 9 65 | Fuhrung, Berufe| O 1 42 43
86 | 33 18 | 35 | Geografische 61 61 68 190
Begriffe
134 | 7 79 | 48 | Ideologische 2 14 9 25
Begriffe
66 | 39 3 24 | Gemeinschaften | 13 1 8 22
59 | 21 10 | 28 | Finanzen 12 4 5 19
35 6 17 12 | Sicherheit 1 0 2 3
98 | 66 14 18 | Institutionen 1 0 3 4
40 | 16 7 17 | Menschen 7 6 6 19
22 4 15 3 | Gegenstande 0 0 1 1
49 | 32 3 16 | Allgemeine 26 32 74 132
Charakteristik
18 | 15 2 1 | Sonst. Begriffe 5 9 6 20
170 | 109 | 26 | 35 | Null-Syntagma 29 117 84 230
864 | 366 | 196 | 302 Insgesamt 157 244 302 703

Wie aus Tabelle 8 ersichtlich, unterscheiden sich die Frequenzen der Kom-
binierbarkeit der Substantive in den untersuchten Mikrostrukturen erheblich von-
einander:

1. Die Mikrostruktur Land — Volk — Saat ist durch einen grof3eren Kombi-
nierbarkeitsumfang gekennzeichnet, der einen gleichméidigeren unterteilten Cha-
rakter hat, als der in der Mikrostruktur semiss — napoo — deparcasa.

2. Dass die Subklassen ,,Nationalitét und geografische Begriffe* und , All-
gemeine Charakteristik”, die im Allgemeinen aus Adjektiven bestehen, am hau-
figsten mit den ukrainischen Substantiven gebraucht werden, zeugt wohl davon,
dass es in den ukrainischen Zeitungstexten mehr attributive Verbindungen gibt
asin den deutschen.

Um die Stufe der semantischen Verbindung zwischen Woértern zu messen,
wurde der y*-Test fiir einzelne Zellen angewandt (s. Levickij 1989; 2004).

Nach der durchgefiihrten statistischen Analyse wurde festgestellt, dass die
syntagmatischen Verbindungen des Substantivs Land mit folgenden Subklassen
der kontextuellen Partner statistisch signifikant verbunden sind: 1) Land + Sub-
klasse, I nstitutionen® (¥ = 28,26); 2) Land + Subklasse , Sonstige Begriffe* (y* =
12,64); 3) Land + Subklasse , Allgemeine Charakteristik (3* = 9,22); 4) Land +
Subklasse , Gemeinschaften, Teil-Ganzes-Begriffe” (x* = 8,19).

Fur das Substantiv Volk wurden folgende statistisch signifikante Verbin-
dungen festgestellt: 1) Volk + Subklasse , |deologisch-rechtliche Begriffe (x* =



Polyseme Mikrostrukturen 71

118,96); 2) Volk + Subklasse , Gegenstande® (3* = 26,64); 3) Volk + Subklasse
, Sicherheit* (y* = 13,94).

Das Wort Staat kommt in Verbindungen mit zwel Subklassen: 1) Staat +
Subklasse , Fiihrung, Berufe® (y* = 57,71); 2) Saat + Subklasse ,, Menschen* (x?
= 4,14) signifikant oft vor.

Innerhalb der Mikrostruktur semus — napoo — oeparcasa wurden sechs syn-
tagmatischen Beziehungen mit ihren kontextuellen Partnern festgestellt, die eine
statistische Signifikanz haben: 1) semns + Subklasse ,, Gemeinschaften, Tell-Gan-
zes-Begriffe (y* = 17,98); 2) semns + Subklasse , Finanzen, Wirtschaft (y? =
15,38); 3) semusnn + Subklasse ,Nationalitdt und geografische Begriffe (x? =
14,94); 4) napoo + Subklasse , Ideologisch-rechtliche Begriffe (Xz = 5,35);
5) oeporcasa + Subklasse , Flhrung, Berufe™ ()(2 = 54,80); 6) oeporcasa + Sub-
klasse , Allgemeine Charakteristik (x* = 10,51).

Bemerkenswert ist allerdings, dass auf der intersprachlichen Ebene eine
vollstandige Ubereinstimmung der festgelegten Beziehungen ermittelt worden
ist, ndmlich: 1) die beiden Substantive dt. Land und ukr. zemzs haben statistisch
signifikante Beziehungen mit ein und derselben Subklasse , Gemeinschaften,
Teil-Ganzes-Begriffe; 2) sowohl dt. Volk, as auch ukr. napoo kommen in statis-
tisch signifikanten Verbindungen mit der gemeinsamen Subklasse ,, | deologisch-
rechtliche Begriffe” vor; 3) das intersprachliche Korrelat Staat — oeporcasa weist
statistisch signifikante Beziehungen mit der Subklasse, die Fihrung und Berufe
bezeichnen, auf. Dariiber hinaus ist das Aquivalenzpaar Land — deporcasa durch
statistisch signifikante Verbindungen mit der Subklasse , Allgemeine Charakte-
ristik“ gekennzeichnet. Diese Tatsache lésst die Annahme zu, dass man sie as
stabile kontextuelle Partner bezeichnen kann. Die Beziehungen der tbrigen Syn-
tagmen haben keine statistische Signifikanz, was von ihren zuféligen Charakter
zeugen mag.

7. Paradigmatische Relationen zwischen den Substantiven

Wie schon viele Sprachforscher gezeigt haben, konnen die paradigmatischen
Beziehungen zwischen den Wortern aufgrund der Eigenschaften ihrer Kombi-
nierbarkeit behandelt werden (Moskovi¢ 1969). Mit Hilfe der Korrelationsana-
lyse lassen sich die Kombinierbarkeitsmerkmale zweier Woérter paarweise be-
ricksichtigen bzw. messen. Unter Hinzuziehung von der Hypothese, dass die
Ahnlichkeit der lexikalischen Kombinierbarkeit von der semantischen Ahnlich-
keit der Worter zeugen misste, haben wir eine solche Korrelationsanalyse auf
Grund der Frequenzcharakteristika aus der Tab. 8 durchgeftihrt. Dabel wurden
nur die Falle beriicksichtigt, wo die gesamte Gebrauchshaufigkeit der Nomina
mit den kontextuellen Partnern mindestens 5 Belege betragen. Die Ergebnisse der
Korrelationsanalyse sind in Tab. 9 angefihrt.
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Tabelle9

Die paradigmatischen Relationen der beobachteten Substantive
Land | Volk Saat | szemnn | napoo | depoicasa
Land - 0,06 0,14 0,38 0,75 0,55
Volk 0,43| -0,08 0,16 - 0,04
Saat 0,14 0,22 0,37
3eMs 0,70 0,75
Hapoo 0,83
depoicasa

Tabelle 9 verdeutlicht u.a., dass die Korrelationskoeffizienten sowohl posi-
tive (mit dem Zeichen “+"), as auch negative Werte haben. Das bedeutet, dass
nicht ale beobachteten Substantive mit ihren kontextuellen Partnern gleichméafdig
auftreten. Deshalb hat das Korrelationsverhdtnis zwischen den ausgewahlten le-
xikalischen Einheiten einen unsymmetrischen Mischcharakter (vgl. Staat — Volk
(0,43), Land — Volk (-0,06) usw.).

Dartber hinaus wird anhand dieser Tabelle deutlich, dass die hohe Ge-
brauchshaufigkeit der untersuchten Lexeme nicht immer von deren festen para-
digmatischen Beziehungen innerhalb ihrer Mikrosysteme zeugt.

Die Forschungsergebnisse besagen, dass die paradigmatischen Relationen
zwischen den ukrainischen Substantiven in der Mikrostruktur semus — napoo —
oeparcasa durch einen viel hdheren Korrelationsgrad ausgezeichnet werden, als
diese zwischen ihren Aquivalenten in der deutschen Sprache. Gerade zwischen
diesen Wortpaaren wurde die grofte Verbindungsstarke — also die Ahnlichkeit
der Distribution — festgestellt: napoo — oepocasa (0,83); semnss — oepocasa
(0,75); 3emnn — napoo (0,70). Bel 12-2 = 10 Freiheitsgraden ist der kritische
Werte des Korrelationskoeffizienten auf der 0.05-Ebene gleich 0.58 und auf der
0.01-Ebene gleich 0.71. Im Vergleich dazu werden die Substantive der semanti-
schen Kette Land — Volk — Staat durch schwache und ungleichmél3ige Relationen
(Land — Saat (0,14); Land — Volk (-0,06)) verbunden, darunter belegt das Wort-
paar Volk — Staat mit dem Spitzenwert 0,43 Platz 1.

Interessant ist alerdings, dass die Korrelationsanayse ermoglicht, paradig-
matische Beziehungen auch zwischen anderen intersprachlichen Korrelaten zu
erschlieffen: So hat dt. Land sehr feste Relationen mit dem ukrainischen Nomen
napoo (0,75), sowie gemafdigte paradigmatische Beziehungen mit ukr. deporcasa
(0,55). Auf¥erdem wurden fast gleiche Korrelationen bei den Wortpaaren Land —
semns (0,38) 1 Staat — oeporcasa (0,37) festgestellt. Ein solches Korrelations-
verhdltnis kann sowohl von der gleichen Frequenz, als auch von der Ahnlichkeit
der Distribution innerhalb des aufgestellten Registers der kontextuellen Partner
(in unserem Fall — tertium comparationis) zeugen. Die Ubrigen intersprachlichen
Korrelate haben keine statistische Signifikanz.
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8. Schlussfolger ungen

Die durchgefihrte Untersuchung lésst einige qualitative und quantitative Beson-
derheiten bei den semantischen Ketten Land — Volk — Staat und zemis — napoo —
oeporcasa feststellen:

1. Am haufigsten wurden in den deutschen Zeitungstexten folgende Bedeu-
tungen (Bedeutungsvarianten) gebraucht: 1) [Land, Staat] (400 Belege oder
56,4%), 2) [Bevolkerung eines Landes] (27,8%), 3) [Bundesgebiet] (17, 9%),
4) [Gewalt, Regierung] (12,5%), in der Mikrostruktur zemis — napoo — deparcasa
hatten die Sememe mit den Bedeutungen [Land, Staat] (330 Belege oder 38,2%),
[Nation] (16,2%), 3) [Ackerland] (7,3%) und [Bevdlkerung] (5%) die hochsten
Frequenzwerte. Dabei wurde festgestellt, dass die gebrauchlichste gemeinsame
Bedeutung fir die beiden Mikrostrukturen auf der intersprachlichen Ebene durch
den Begriff eines Staates realisiert wurde.

2. Die beiden Teilgebiete zeigen eine deutlich ausgepragte Ahnlichkeit der
Distribution aufgrund der Subklassen von Substantiven, die Fiihrungsstellen und
Berufe, ideologisch-rechtliche Begriffe, Gemeinschaften und Teil-Ganzes-Be-
griffe bezeichnen, sowie der Subklasse von Adjektiven der allgemeinen Charak-
teristik.

3. Die Substantive Volk — rapoo kommen in statistisch signifikante Verbin-
dungen mit der gemeinsamen Subklasse ,, 1deologisch-rechtliche Begriffe”. Die
Beziehungen von dt. Land und ukr. zemzs haben mit der ein und derselben Sub-
klasse ,, Gemeinschaften und Teil-Ganzes-Begriffe* auch statistische Signifikanz.
Das intersprachliche Korrelat Staat — oeparcasa demonstriert dabei statistisch sig-
nifikante Relationen mit der Subklasse, die Fuhrungsstellen und Berufe be-
zeichnen.

4. Die Anzahl der attributiven Kollokationen mit den untersuchten lexikali-
schen Einheiten ist in den ukrainischen Zeitungsartikeln viel grofer, als die mit
den Substantiven Land, Volk, Staat in der ,, Stiddeutschen Zeitung®.

5. Die paradigmatischen Relationen zwischen den Substantiven in der Mi-
krostruktur semuss — napoo — oeparcasa zeichnen sich durch einen relativ hdheren
Korrelationsgrad als die Beziehungen zwischen ihren Aquivalenten in der deut-
schen Sprache aus, auf der intersprachlichen Ebene wurden dabei gemaldigte so-
wie im Groféen und Ganzen schwache statistisch signifikante Korrelationen zwi-
schen den beobachteten Wartern festgestel lt.

Es ware auch interessant, den Grad der semantischen Ahnlichkeit anhand
von anderen Mikrostrukturen in den ukrainischen und deutschen Zeitungstexten
weiter zu untersuchen.
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Frequency structure of New Year’s presidential
gpeechesin Czech.
The author ship analysis

Radek Cech

1. Introduction

New Year's presidential speeches represent a very specific genre. They mix both
political and festive aspects and, contrary to common political speeches, they
usually do not have persuasive character. The New Y ear’ s speeches can be view-
ed as a very homogeneous genre because of their a) am, b) form, and c) trad-
ition. As for the aim (a), the goal of the speech is usually to summarize main
events of the past year, mention perspectives of a near future, and express best
wishes to the inhabitants of the state. The speeches have a very steady form (b),
they are prepared in advance and read by the president. The tradition (c) of this
kind of speechesisvery long in Czech Republic (former Czechoslovakia) — it has
started since 1949 and continued up to now (except of 1993 when no president
was in office). Obvioudly, the strong homogeneity of the genre facilitates the
authorship analysis because a host of boundary conditions s eliminated.

One can expect two contradictory “powers’ which should have the great-
est impact on the frequency structure of presidential speeches. On the one hand,
the official and ceremonial character of this event should lead to the high uni-
formity of texts and, consequently, to the high similarity of frequency structures.
On the other hand, presidents are usually persons with a strong individuality; as
politicians, they have to be able to express their uniqueness and specificity, so,
one can expect great differences among them.

For the measurement of frequency characteristics two methods were used:
1) the lambda measurement proposed by Popescu et a. (2010, 2011) and 2) the
vocabulary richness index R1 (Popescu et a. 2009); both methods are presented
in the next section.

2. Methodology

The lambda-indicator expresses one aspect of frequency structure of text. In
short, it takes into account both the frequency of words and the relationships
among individual frequencies. It can be viewed as an indicator of frequency tech-
nique used by an author. One of the biggest advantage of this measurement is
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the independence of lambda-indicator on the text length (cf. Popescu et a. 2011,
pp. 10-12). Itisdefined as

_ L(log,,N)
® A==y

where L isthe arc length between the ranked frequencies defined as
S 2 | V2

@ L=>[(f—f,)%+1
r=1

where N is the text size (in tokens), f, is the frequency at rank r and V is the high-
est rank. The variance of 4 is a complex formula and it is presented in detail in
Popescu et a. (2010, 2011).

The vocabulary richnessindex R; is defined as

@ R= 1—[F(h)—%j

where h is the h-point (Popescu, Altmann 2006) and F(h) is the cumulative
relative frequency up to the h-point. H-point is defined as

r, if thereisanr = f(r)
@ h=¢ f0r-1f0)r

. —, if thereisnor = f(r)
r—r+f0)-f(j)

I.e. that point at which r = f(r), or, if there is no such point, it is computed by
means of the second part of formula (4).
The variance of R, are computed as follows

F(h)[1-F(h)]
N .

(5) Var(R)=

Let us illustrate the procedure of comparison of authors in the case of
three presidents, namely Gottwald, Novotny, and Klaus, by using lambda-indic-
ator. First, from Table 7 in Appendix both the mean lambdas and variances of
means are computed, see Table 1.
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Table 1.

Mean lambdas and variances of lambdas of New Y ear’ s presidential speeches.
Presidents are ordered according to the magnitude of mean lambda.

President year n | mean(A) S(A) s (A)/n
Klaus 2004-2011 1.9292 | 0.003834 | 0.000479
Husak 1975-1989 | 15 1.9211 | 0.008357 | 0.000557
Havel 1990-2003 | 13| 1.8882 | 0.004031 | 0.000310
Zapotocky | 1954-1957 | 4 | 1.8818 | 0.001945 = 0.000486
Svoboda | 1968-1974 6 ~ 1.8769 | 0.005683 | 0.000026
Gottwald | 1979-1953 | 5 | 1.8714 | 0.005268 & 0.001054
Novotny 1958-1968 | 11| 1.7564 | 0.004349 | 0.000395

As can be seen in Table 1, Klaus has the highest mean lambda, while Gottwald
and Novotny obtain the lowest lambda values. The first task is to observe, wheth-
er the differences of mean lambdas are significant. Because the texts of the same
genre in the same language are analyzed, we use the asymptotic u-test

Al_AZ
EE:
. n

Specifically, for the comparison of Gottwald and Novotny we obtain

6) U=

y=_ 18714-17564 _
/0.001054+ 0.000395

which expresses a significant difference. So, we can state that the frequency
structure, expressed by mean lambda, of Gottwlad’'s speeches is significantly
different from those of Novotny. Analogously, if we compare Klaus and Novot-
ny, we obtain u = 5.85 which is significant too, however, for Gottwald and Klaus
we obtain a non-significant u = 1.48. The results reveal that Novotny’s speeches
have significantly different frequency structure in comparison with both Gott-
wald and Klaus, while the frequency structures of Gottwald’s and Klaus' speech-
es express similarities,
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3. Thelambda structure of presidential speeches

Following the procedure presented in the previous section, we obtain the results
presented in Table 2.

Table 2
Comparison of mean lambdasin New Y ear’s presidential speeches of Czech or
Czechoslovak Presidents (two-sided u-test). Bold values express significant
differences (significance level u < 1.96).

President | Gottwald | Zapotocky | Novotny | Svoboda Husak Havel Klaus
A 18714 | 18818 @ 1.7564 | 1.8769 | 19211 | 1.8882 1.929
g2 (/_\) 0.001054 | 0.000486 | 0.000395 | 0.000026 | 0.000557 | 0.000310 | 0.000479
Gottwald X
Zapotocky | Q.27 X
Novotny 3.02 4.22 X
Svoboda | Q.17 0.22 5.87 X
Husak 1.24 1.22 5.34 1.83 X
Havel 0.45 0.23 4.96 0.62 1.12 X
Klaus 1.48 1.53 5.85 2.33 0.25 1.46 X

For the sake of better lucidity, the relationships among the presi dents can be ex-
pressed graphicaly. Figure 1 represents a small network based on Table 2 in
which two presidents are connected, if there is non-significant difference be-
tween their mean lambdas (i.e.,, u <|[1.96]). Presidents with the same number of
similarities are put at the same level — for Havel, Gottwald, Hus&k, and Zapotoc-
ky, each obtains five similarities, Klaus and Svoboda four, and Novotny has zero.

At afirst sight, the extraordinary position of Novotny is evident — there
are no similarities between Novotny’s mean lambda value and any other presid-
ent. Further, Klaus and Svoboda can be seen as counterparts because their fre-
guency structures differ significantly, while they both are connected to the same
other presidents. Havel, Husak, Zapotocky, and Gottwald represents the most
uniform cluster of this genre with regard to lambda.
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Figure 1 The network in which two presidents are connected, if there is anon-
significant difference between their mean lambdas (i.e., u <1.96)

For more detailed comparison it is possible to measure a weighted u,,
differences among presidents

(7) uvvi \/E

where k is a number of comparisons. The results based on the formula (7) are
presented in Table 3.

Again, the extraordinary position of Novotny is even more obvious. A
comparison of weighted differences u,, and mean lambdas reveals that Novotny’s
position is given by the simplest frequency structure of his speeches, asis illus-
trated in Figure 2. The values of u, of the other presidents are located within a
relatively small interval <2.70, 5.26> which indicates high homogeneity of this
genre with regard the frequency structure expressed by lambda-indicator.
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Table 3
The weighted differences u,, of presidents
President A Uw
Gottwald 1.8714 2.70
Zapotocky 1.8818 | 3.13
Havel 1.8882| 3.61
Husak 1.9211 | 4.49
Svoboda 1.8769  4.52
Klaus 1.929 | 5.26
Novotny 1.7564 | 11.95
14.00
Novotny
12.00 - n
10.00
=)
L 8.00
<
-3 y Klaus
g 6.00 Svoboda .
g | u = Husak
= 400 L "Havel
| |
200 GOttWa%potoc ky
0.00

1.7000 1.7500 1.8000 1.8500 1.9000  1.9500

mean lambda

Figure 2. The weighted differences u,, of presidents

4. Thevocabulary richness Ry

The computation of vocabulary richness R; reveals different ranking of presid-
ents, and very small differences among them — all mean values of R; are in the
interval <0.8546, 0.8770>, see Table 4.
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and variances of R, of New Year's presidential speeches.

Table 4
Mean vocabulary richness Ry

Presidents are ordered according to the magnitude of mean R;.

President year mean(Ry) S(Ry) S(Ry)/n

Svoboda 1969-1974 6 0.8770 0.000556 | 0.000094
Klaus 2004-2011 8 0.8727 0.000125 | 0.000016
Husak 1975-1989 15 0.8724 0.000207 | 0.000014
Havel 1990-2003 13 0.8607 0.000311 | 0.000024
Zépotocky | 1954-1957 4 0.8555 0.000052 | 0.000013
Novotny 1958-1968 11 0.8552 0.000079 | 0.000007
Gottwald | 1949-1953 5 0.8546 0.000548 | 0.000110

Performing u-tests among all presidents we obtain the results presented in Table
5 and graphically expressed differencesin Figure 3.

of Czech or Czechoslovak Presidents (two-sided u-test).

Table5
Comparison of vocabulary richness R, in New Y ear’' s presidential speeches

Bold values express significant differences (significance level u = |1.96])

President | Gottwald | Zapotocky | Novotny | Svoboda Husak Havel Klaus
ﬁ 0.8546 | 0.8555  0.8552 @ 0877 | 0.8724 | 0.8607 | 0.8727
s? (E) 0.00011 | 0.000013 | 0.000007 | 0.000094 | 0.000014  0.000024 | 0.000016
Gottwald X
Zépotocky | 0,08 X
Novotny | 0.06 0.07 X
Svoboda 1.57 2.08 2.17 X
Husak 1.60 3.25 3.75 0.44 X
Havel 0.53 0.85 0.99 1.50 1.90 X
Klaus 1.61 3.19 3.65 041 0.05 1.90 X
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.‘N owotny E:E gpotocky

. Hus&lk,
klaus Swoboda

Havnel Sotheald

Figure 3. The network in which two presidents are connected,
if there is non-significant difference between their mean Ry (i.e., u <|1.96)

Analogously to Figure 1, presidents with an equal number of links are put at the
same level and, further, presidents who connect the same other presidents are
clustered. Asis seen in Figure 3, Novotny is again the president with the lowest
similarities (with Z&potocky). Contrary to lambda-measurement, Klaus and Svo-
boda have non-significant difference of R;, so, their speeches differ because of
frequency technique they used. Finally, Havel and Gottwald are connected to all
presidents which means that they are the most conformal authors with regard to
vocabulary richness (the author’s conformity is analysed in more detail in Sec-
tion 5)

The computation of weighted u,, differences of R, reveals very small dif-
ferences among presidents, cf. Table 6 and Figure 4.

Table 6.
The weighted differences u,, of presidents
President R, Uw
Gottwald 0.8546 2.22
Havel 0.8607 3.13
Svoboda 0.8770 3.34
Zpotocky 0.8555 3.89
Novotny 0.8552 4.36
Klaus 0.8727 441
Husak 0.8724 4.49
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6.00
Husak
Novotny = B Klaus
@ 4.00 - Zapotocky =
S Havel = = Svoboda
5 500 Gottwald =
0.00 ‘ ‘ |
0.8 0.85 0.9 0.95
mean R1

Figure 4. The weighted differences u,, of presidents

The small interval in which all weighted differences u,, lie reflects a high simil-
arity of vocabulary richness. So, the authorship’s differences of presidents are
caused mainly by the different frequency techniques (i.e. expressed by lambda)
which particular presidents used, asis clearly seenin Figure 5.

0.95 1
0.9+
Svoboda 54k
> . . = mK|aus
04 Novotny
0.85 - . GOttW8.|C! BN H6}V€|
' Zapotocky
08 I I 1 T 1
1.7000 1.7500 1.8000 1.8500 1.9000 1.9500
lambda

Figure 5. Comparison of lambda-values and R;.
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In Figure 5, al presidents lay in amost horizontal line which means high
similarities of R;. The authorship differences are caused by dissimilar frequency
techniques which isindicated by lambda-differences.

5. The measurement of author’s confor mity within the genre

The properties of graphs (see Figure 1 and 3) enable to propose a conformity
indicator. It is given by the relative degree of node representing the author, i.e.
by the relative number of its links

I
@ 4 (rel) ~ |Z:—I

i (max)

where |; is an observed number of links of the node and |y is the maximum
number of links which can the node obtain

(8) Ii(max):(n—l)x

where n is a number of nodes in the network and x is the number of particular
networks used for measurement. For illustration, for Havel (based on graphs in
Figure5and 3, i.e. x = 2) we obtain

- 11
Ohiavet ret) = 7-12" 0.92.

The conformity indicator of al presidentsisshownin Table 6

Table 6
Conformity indicator of Czech presidents, based on lambda-measurement and
vocabulary richness Ry, expressed by the relative degree of node d,. The lower
dre , the more original is an author and vice versa.

Presidents dra
Gottwald, Havel 0.92
Husak 0.75

Klaus, Svoboda, Zapotocky | 0.67
Novotny 0.25
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Novotny is evidently the most original author among presidents, with regard to
both lambda-structure and vocabulary richness. On the other hand, Gottwald and
Havel are the most conformal ones. As for Havel, this result is a little surprise —
one could expect that Havel, as the world-famous dramatist, should strive for the
greatest language originality. However, if Havel’s frequency technique appears
to be conformal aso in the other genres, it should mean that frequency conform-
ability can be taken as a characteristic feature of his language usage. Of course,
the conformability or frequency technique itself has nothing to do with a content
and literary quality of his texts. Contrariwise, the same frequency technique can
be used for extremely different purposes, as our results clearly manifest — it is
striking that the most conformal authors (i.e., Gottwald, Havel) are persons
which can be viewed as political and personal counterparts. Gottwald was a pro-
fessional politician, leader of communist coup, dictator, while Havel has been a
writer, long-term leader of democratic opposition in communist Czechoslovakia,
democrat, humanist.

6. Conclusion

The analysis of lambda-structure and vocabulary richness of presidential speech-
es revedls surprisingly high number of similarities among presidents. This in-
dicates that the tendency to uniformity prevails the need to express individuality
of particular persons. Moreover, both measurements do not unveil the impact of
period (the speeches do not reflect the changes in sixty years of language devel -
opment) or political regime (Gottwald, Zgpotocky, Novotny, Svobooda, and Hu-
sak are representatives of communist totality, while Havel and Klaus represent
democracy).
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Appendix
Table7
New Y ear's presidential speeches.
President lyear| N V h L A var(A) R1 var(R1)

Gottwald 1949 1413 828 10 881.4247 1.9650 0.000395 0.8882 0.000089

Gottwald |1950] 2205/1115 15/ 1188.516 1.8021 0.000377 0.8342 0.000077

Gottwald 1951 2211 1121 13.5/1186.033 1.7941] 0.000352 0.8359 0.000074

Gottwald |1952| 1817 971 11.671053.653 1.8901 0.000240 0.8454/ 0.000085

Gottwald |1953| 1651 911 11.5 977.842 1.9058 0.000399 0.8692 0.000086

Zapotocky 1954 2590 1272 14 1387.437| 1.8285 0.000316/ 0.8502 0.000059

Zapotocky |1955 1570 846 9 931.7357, 1.8966/ 0.000200; 0.8627| 0.000087

Zapotocky [1956| 2904 1446 14.5 1567.306| 1.8690 0.000153 0.8485 0.000053

Zapotocky |1957| 24861331 13 1415.178| 1.9329 0.000219 0.8606, 0.000058

Novotny 1958 1592 863 10.5 925.0773 1.8606/ 0.000391 0.8701 0.000086

Novotny 1959 2119 1066/14.25 1145.578 1.7982| 0.000231 0.8563 0.000073

Novotny 1960 2755 1300/14.67 1409.963) 1.7606/ 0.000234, 0.8550/ 0.000055

Novotny 1961 1583 876/ 11.5 920.397 1.8603 0.000457, 0.8630] 0.000093

Novotny 1962 2709 1289 14 1374.971 1.7423 0.000276/ 0.8520/ 0.000056

Novotny 1963 1954 973 13 1033.525 1.7407| 0.000404, 0.8570/ 0.000078

Novotny 1964 2915 1338 17 1399.033 1.6628 0.000304, 0.8472| 0.000055

Novotny 1965 22901092 14.5 1162.03 1.7049| 0.000456/ 0.8664| 0.000064

Novotny 1966 3263|1494 17 1575.538 1.6965/ 0.000209| 0.8390 0.000050

Novotny |1967| 2572/1210 15/1281.981 1.6998 0.000212| 0.8513 0.000060

Novotny 1968 2293|1157 14.5 1224.202 1.7941 0.000195| 0.8505 0.000069

Svoboda 1969 2059 1081 13.67| 1146.529 1.8452| 0.000317, 0.8462) 0.000078

Svoboda |1970| 2186 1097 14.51171.538 1.7898 0.000276, 0.8505 0.000073

Svoboda |1971] 1554 883 11 929.011 1.9079 0.000407 0.8755 0.000088

Svoboda |1972| 454 295 6 310.0376, 1.8145 0.000963 0.8965 0.000270

Svoboda 1973 508 342 6 358.4382 1.9092 0.000432 0.8937| 0.000239

Svoboda 1974 429 311 6 325.1071 1.9949 0.000639 0.8998 0.000284

Husak 1975 1520, 789 10.5/845.9319 1.7708 0.000248 0.8613 0.000095

Husak 1976| 1486/ 81510.67 884.6006| 1.8883| 0.000612| 0.8573] 0.000100

Husak 1977 1281 682 10 730.9015 1.7731 0.000514, 0.8735 0.000108

Husak 1978 1598 825/13.25/897.1975 1.7986 0.000464, 0.8509] 0.000102

Husak 1979 1322 778/9.667| 836.7562) 1.9756 0.000346/ 0.8757| 0.000101

Husak 1980 1377 803 9.5/ 871.703 1.9871 0.000464, 0.8636/ 0.000102

Husak 1981 1548 863 11 924.6461 1.9053 0.000370 0.8647, 0.000093

Husak 1982| 1155 671 9 716.5085 1.8999 0.000440 0.8818 0.000112
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Husak 1983| 1128 661 10| 705.1472 1.9081| 0.000366/ 0.8715 0.000127
Husak 1984 1032 661| 8.5/715.8022| 2.0903| 0.000514| 0.8974 0.000115
Husak 1985| 1378 795/ 11/851.3336| 1.9394| 0.000720] 0.8661 0.000106
Husak 1986/ 1288 756/ 10|813.2448| 1.9636| 0.000664, 0.8672 0.000110
Husak 1987 1491 839/11.33/895.8157| 1.9067| 0.000321 0.8714 0.000095
Husak 1988 776, 518| 6.5/549.2147| 2.0453| 0.000536] 0.9061 0.000137
Husak 1989 860 536 7| 575.5355/ 1.9638 0.000245| 0.8773 0.000149
Havel 1990| 23471225/ 15/ 1287.602| 1.8491| 0.000299) 0.8673 0.000063
Havel 1991 2421 1241/14.33| 1323.707| 1.8502| 0.000343 0.8516, 0.000064
Havel 1992 3278/1638| 15/1774.774 1.9034| 0.000138| 0.8437, 0.000047
Havel 1994 2746|1353 16 1428.073| 1.7883| 0.000339| 0.8518 0.000057
Havel 1995| 3240 1594| 16| 1724.62| 1.8686| 0.000187| 0.8407 0.000049
Havel 1996| 2750 1392| 15/ 1471.607| 1.8405| 0.000255| 0.8391 0.000059
Havel 1997| 598 397 7/419.7517) 1.9490 0.000503| 0.9055 0.000196
Havel 1998 1312| 720 12 754.9176| 1.7940, 0.000579| 0.8643 0.000118
Havel 1999 1723|1012 11 1067.827| 2.0057| 0.000249 0.8738 0.000079
Havel 2000 2021/1111] 13 1172.44/1.9177) 0.000171 0.8671 0.000071
Havel 2001, 1587| 893 12.5 946.0883| 1.9080/ 0.000500f 0.8526/ 0.000100
Havel 2002 19261062 12/1126.907| 1.9219 0.000293 0.8629 0.000075
Havel 2003 19411089 13/1150.816| 1.9495 0.000294 0.8689 0.000074
Klaus 2004 913 527 10/560.2908| 1.8168 0.000616 0.8642 0.000169
Klaus 2005, 979 604, 9.5637.3513 1.9471 0.001002| 0.8714 0.000147
Klaus 2006) 845 526/ 9.5 556.1016| 1.9262| 0.000593| 0.8676/ 0.000179
Klaus 2007| 799 534 9 555.8242| 2.0192| 0.000632 0.8867| 0.000172
Klaus 2008 914 559 8.75/584.8158| 1.8945 0.000675 0.8635 0.000160
Klaus 2009, 870 551 9 574.851| 1.9423 0.000667| 0.8914/ 0.000151
Klaus 2010, 910] 557| 8.67 584.0399 1.8991| 0.000564 0.8611 0.000162
Klaus 2011/ 891 568 8/ 600.5498| 1.9900 0.000412| 0.8754/ 0.000151




Kelih, E. et al. (eds.), Issuesin Quantitative Linguistics, Vol. 2, 88-93

A stylostatistical study
using the sentence length criterion

Atul S. Inamdar
S G. Prabhu-Ajgaonkar

I ntroduction

Stylistics and the statistical study of text have become crossroads for the interest of
literary scholars, critics, linguists, psychologists, sociologists, mathematicians and
statisticians. The mathematician or statistician finds in the study of text a body of
material to use for testing and refining distributional and discriminatory formulae.
The Sociologist isinterested in the text as it reflects social factors and developments
in the history of ideas. The psychologist investigates the text as a product of the
highest and most distinctive capacity of the human mind. The linguist studies the
text structure in order to discover patterns and variability both in the language sys-
tem and the use of language. Finally, the literary scholar and critic find in the text
the focus of their professional interest in artistic language. This startling variety of
approaches to the text and its style leads to widely disparate results.

The statistical investigation of text and the text styles can serve all the spe-
cialists mentioned above. However, it is most directly concerned with the descrip-
tion and explanation of features inherent in the text, their organization and vari-
ability. Though a scholar may be highly competent in his own area, he is often very
much an amateur in one or more of the disciplines that find their meeting ground in
statistical stylistics, or stylo-statistics.

Sentence length

A sentence means a meaningful arrangement of different words. An author is de-
scribing an event or thought or making conversation with the reader using different
types of sentences. Thus a sentence could be defined as a set of words that is com-
plete in itself, conveying a statement, question, exclamation, or command and typic-
ally containing a subject and predicate.

Sentence length depends on the number of words in the sentence. However,
some researchers use the number of clauses as the yardstick of sentence length.
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Generaly Writers use sentences of different lengths. The author’ s imagination, writ-
ing skill, knowledge, and memorization affect the sentences used by him.

A review of past studies

Udney Y ule (1939) attacked the problem of authorship from the angle of variation in
sentence length, and this appeared to be a much more fertile method than the other
methods to study style of author. He showed that a frequency distribution of sen-
tence length (i.e. number of words between successive full stops) is of skew type.
Williams (1939) and Herdan (1964) showed that the sentence length reflects the
style of author. Sentence length is aso the well-known factor of readability due to
Flesch (1948).

Williams (1939) and Wake (1957) indicated that the distribution of sentence
length in terms of words follows a log-normal distribution. For this study they used
the social books of three different authors: Wells, Shaw and Chesterton. Rao Subba
(1960) studied sentence length in eight works in Kannada Prose of three different
authors. It is noted that authors displayed significant differences among their writ-
ings.

It is pertinent to mention the contributions of Altmann (1988), Best (2001,
2001a,b, 2002, 2003), Busch (2002), Kelih, Grzybek (2004), Levickij, Pavlycko,
Semenyuk (2001), Niehaus (1997, 2001), Roukk (2001), Williams (1939), Wittek
(2001) in thisfield .

Sentence length distribution is, of course, not the only characteristic of writ-
er's style. One can scrutinize the sequence of sentence lengths, the grammatical
complexity (dependence structure) of sentences, the readability of sentences, their
referential structure, the valence of some words in the sentence, etc. However, in
this study we shall restrict ourselves to the distribution of sentence lengths.

About the author

V. S. Khandekar was a famous Indian Marathi novelist. He wrote nearly 75 books.
His main am was to give happiness to the society through literature and art and to
remove inequality among the people.

He was awarded the “Gohar” gold medal for his picture story “Chhaya’ in
1936. The Indian Government awarded him the prestigious “ Dnyanpeeth” award for
his novel “Yayati” in the year 1974. In ancient Indian literature, especially mythol-
ogy, there are numerous stories which throw light on different tendencies of in-
dividuals and society and at the same time the consequences of these tendencies. Of
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these stories, “Yayati” is well known. Taking inspiration from this story V.S.
Khandekar wrote the novel “Yayati.” This novel can be said to be the magnum opus
of V.S. Khandekar.

Data

Here we are studying the style of the author using the “sentence length criterion” in
his selected novel by applying Smirnoff’ s test.

The novel “Yayati” has been divided into two distinct parts and from each
part a sample of 2000 sentences has been selected. The first part consists of be-
ginning pages of the novel and the second part comprises end pages of the novel.
The number of words in each sentence was calculated, and the frequency f, of
sentences containing X words was determined. Thisis shown in Table 1 below.

Table 1
Cumulative frequencies of sentence length: Novel Y ayati:
Sample | and Il
Sr.No. | Class Cumulative F/ng | Cumulative | Fo/np | Fu/ny=Falny |
Interval Frequency Frequency
F1(Front Side) F,(Back
Side)
1 05t05.5 610 0.3050 713 0.3565 0.05150
2 5510105 1500 0.7500 1558 0.7790 0.02900
3 10.5t015.5 1821 0.9105 1862 0.9310 0.02050
4 15.5t020.5 1940 0.9700 1958 0.9790 0.00900
5 20.5t025.5 1979 0.9895 1985 0.9925 0.00300
6 25.51t030.5 1991 0.9955 1992 0.9960 0.00050
7 30.5t035.5 1997 0.9985 1996 0.9980 0.00050
8 35.5t040.5 1998 0.9990 1998 0.9990 0.00000
9 40.5t045.5 1999 0.9995 1999 0.9995 0.00000
10 45,510 50.5 2000 1.0000 2000 1.0000 0.00000
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M ethodology and procedure

Smirnoff (1939) proposed a test criterion which can be applied independent of the
type of distribution. The problem is to investigate whether the two samples

Xg < Xo < oo < Xpg
Vi< Vo< oSV

are drawn from the same population or not. For this purpose we define two staircase
lines S(X) given by,

0 for x < x
S(x) =4k/n for x, < x<x,, for k=23..,n —1
1 for x, <X

and asimilar onefor S(y) .
If we introduce the quantity

D (nl, n2) = lim—oo <X,y<m SUp| S(X) - S(y)l .
When the samples bel ong to the same category, then

Prob{ D(ny,ny) < AN1/ng+nz} — @)
D(2) = > (1)  exp(-2k*A?)

k=—0

where n; and n, — o« such that ny/n, remains constant. This result is true whatever
the distribution function may be.

Now D(ny,n,) can be written as D = Max | (Fy/ng) — (Fainy) |, Frand F, are
the cumulative frequencies and n; and n, are the sample sizes. The differences
(Fi/ny) — (Fo/ny) are calculated at regular intervals. The maximum of the absolute

difference furnishes the test statistic D . The critical values of D can be approxim-
ated for a medium to a large sample of sizes (n; + ny) > 35 by Dg,= AW(U/ng+1/ny)

where A is a constant depending on the level of significance. If the value of D
determined from the two sample groups equals or exceeds the critical value of D,
then a significant difference exists between the distribution of the two populations.
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From Table 1, it is noted that the calculated D = 0.05150 which is the
maximum of above differences. The critical value of D, is = 0.358 at 5% level of
significance.

Conclusion

In the present paper it has been noted that the two samples are drawn from the same
population. In other words, the author’s style remains same throughout the novel as
regards the “ sentence length” criterion tested by Smirnoff’ stest.
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Deter mining phonetic symbolism of the text

Nadija L. Lvova

The problem of phonetic symbolism goes back to the works of classical
philosophers, who were the first to notice that speech sounds recall certain steady
and common associations for all speakers of the same language. The interest in
this issue has not diminished over the centuries, but the scientific development of
sound symbolic matters became possible only after the introduction and applic-
ation of objective psycholinguistic methods. In the 20" century European and
American science had different views on phonetic symbolism, in particular on its
nature and methods of investigation. In Europe phonetic symbolism studies were
characterized by a great number of works dedicated to the theoretical issues of
sound symbolics (Sieberer 1974; Kronasser 1952; Ullmann 1959; 1964). In the
USA and Canada much attention was paid to the experimental studies of phon-
etic symbolism, especially to working out of the methods of experiments (Tsuru,
Fries 1933; Taylor, Taylor 1965; Brown, Nuttal 1959). Further studies of phon-
etic symbolism led to the corroboration of phonosemantic properties of soundsin
various languages both within one language family and in different language
families. Later, scholars applied phonosemantic analysis for creating the names
of some goods (Hinton, Nichols, Ohala 1994) and for working out the names of
trademarks. Thus, the studies of interrelation between sound and meaning still go
on. In this article we put forward the hypothesis about the existence of phonetic
(= submorphemic) meaning and we make an attempt to demonstrate the inter-
dependence between the usage of certain sounds and the motif of the text.

Two basic types of meaning are commonly differentiated in linguistics —
lexical and grammatical — which correspond to lexical, morphological and syn-
tactical levels of the language. The units of the lower phonetic level were con-
sidered to be meaningless. But with the beginning of experimental studies of
sound symbolism the need to single out one more type of meaning emerged — the
phonetic one. If the meaningfulness of a language unit is understood as a sym-
bolic meaning, then one may admit that sound symbolism in the language is
understood as the significance of the phonetic form, i.e. phonetic symbolism.

O. Zhuravliov, a Russian linguist, assumed that if individual sounds pos-
sessed symbolic meaning, then their combinations were sure to have it, too (Zhu-
ravliov 1974: 117). Phonetic symbolism (PhS) is regarded as a pooled estimate of
symbolic sounds which are constituent parts of word sounding. Each of these
sounds has its own phonetic symbolism that can be measured with the help of the
"semantic differential” method using different categories. Zhuravliov proposed a
special formula which takes into account different positions or roles in a word
(initial sounds, stressed sounds and repeated ones, those possessing peculiar
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psychological weight) and determined the PhS of severa thousands Russian
words using an electronic computer.

V. Levickij, an outstanding Ukrainian linguist, objected to some of the
principles laid down by Zhuravliov. First of all, the approach in the selection of
words for statistic processing is subjective. It was assumed that strongly marked
phonetic meaning was likely to be found in those lexemes and that is why all the
words under analysis possessed PhS. But it was not clear to what extent and in
what layers of the vocabulary phonetic symbolism was inherent. The inter-
pretation of the correspondence between the PhS and significative meaning of the
word was quite subjective, too (Levickij 1998: 84-85). Thus, the methods of de-
termination and interpretation of phonetic meaning require further investigation.

If phonetic symbolism exists, it has to manifest itself in speech. Since
phonetic symbolism is the meaningfulness of sound form, manifestation of sound
symbolism is supposed to be found more easily in poetic language where the
organization of sound form acquires a particular importance. Such texts were
analyzed in Zhuravliov's works. But there was no clear evidence of links be-
tween the phonetic symbolism of a poetic text and its emotive and semantic side.
It may be explained by the subjective approach to the solution of this problem. It
is also worth mentioning the attempt made by A. Shtern to find the connection
between the connotative meaning of a poetic text and its overall phonetic mean-
ing. She offered a clear-cut method of determining this connection that is based
on the deviation of sounds frequency in a verse from their normal speech fre-
quencies (Shtern 1969). Keeping on the same course of research, Zhuravliov
tried to find a way to measure the phonetic symbolism of a poetic text and to
compare the results of such studies with the total emotive and semantic content
of the lyrics. The basis of the anaytic procedure was the comparison of the
average estimates of sound symbolism with the sound frequencies deviation
from the norm. But the author himself admitted that the suggested analysis
procedure was "too rough” (Zhuravliov 1974: 113) and had some drawbacks.
One cannot but notice the element of uncertainty and subjectivity which is
observed during the analysis of a literary work. The same poem, for example,
may receive different interpretations and its perception may be influenced by
time and social factors. The analysis was carried out on texts in which one theme,
feeling or mood was brightly expressed or dominated. Widely known works were
selected for the analysis so that “the intuitive assessment of their general content
caused no doubt” (Zhuravliov 1974: 109). Thus, the intuitive descriptive char-
acteristics of the text content show the subjective approach of the researcher.
Besides, the analysis procedure doesn't always consider such basic circum-
stances of phonetic text organization as sound position in the word, sound re-
petitions, sound stress etc. But despite these drawbacks, the method of determ-
ining the phonetic meaning of a poetic text in the Russian language introduced by
Zhuravliov is a certain contribution to the development of the idea of sound
symbolism.
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Applying Zhuravliov’s formula for calculating the phonetic meaning of
German words, Levickij suggested an objective procedure for interpreting the
received data on the PhS of these words. Having determined the average value of
the phonetic symbolism, all cases exceeding the average were considered to be
the signs of a certain feature whereas all the other cases showed the lack of this
feature. In this way it was shown that 50,5% of the 617 words under study
(Kushneryk, Levickij 1986) (according to at least one category of Osgood differ-
ential) are characterized by significant and strongly marked phonetic symbolism.
Besides, “word sounding may be comprised of such sounds which, according to
the accepted statistical procedure, will all together provide the word with some
phonetic symbolism” (Levickij 1998: 87).

The idea of ascribing separate sounds and consonant clusters certain sym-
bolic meanings is still supported and developed by the research of other contem-
porary linguists (Magnus 1999; Abelin 1999; Hinton, Nichols and Ohala 1994;
Lowrey, Shrum 2007 etc.) but they do not focus on the correlation that might
exist between the phonetic constituents of the text and its motif or meaning.

In view of the abovementioned facts, we decided to work out our own
methods of calculating the value of PhS, to verify the relationship between phon-
etic form and text content, and to study the correspondence between the phonetic
structure and phonetic symbolism of English poetry, prose and newspaper frag-
ments.

According to Zhuravliov, phonetic symbolism is based on attributive char-
acteristics. Connotative and attributive components are aspects of the lexical
meaning of a word. Phonetic form will correspond with the meaning if a cor-
respondence between the phonetic symbolism and connotative-attributive aspect
of lexical meaning can be observed. Since our task is to make the investigation
more objective, we propose to use the data derived from statistical calculationsin
previous studies, namely psycholinguistic analysis and phonosemantic research
of three stylesin English.

Our previous research dealt with the psycholinguistic study of sound-sym-
bolic properties of 30 English initial consonant clusters (Lvova 2004). The study
of these properties was performed with the help of the semantic differential, one
of the mgor methods of experimental psycholinguistics introduced by Osgood
and widely used in phonosemantics to investigate the symbolic significance of
sounds. The psycholinguistic analysis proved the existence of symbolic meanings
with initial consonant clusters according to six categories of Osgood's differ-
ential (“power”, “evaluation”, “activity”, “evenness’, “rigidness’, “size’). As a
result of the method of “semantic differential” according to these six categories,
average estimates of English initial consonant clusters in these categories became
known which correspond to the connotative characteristics of the given com-
binations (Lvova 2004). Application of the statistical method (chi-square test)
provided us with the opportunity not only to state the existence of the interaction
between phonetic and semantic components in the English initial consonant
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clusters but also to revea the "meanings’ or attributes certain clusters are char-
acterized by. The chi-sguare test helped to identify any statistically significant
phonosemantic relationships. The calculations were conducted by means of the
following formula proposed by Levickij:

- (ad —bc)*N
D L= @rdb+d)a+b)csd)’

where a,b,c and d are the empirical data from the four-field tables used in the
statistical analysis and N the total number of observations. For purposes of
statistical analysis, it is often useful to present the data in the form of the
“aternative distribution”, that is, in tables consisting of four fields (two columns
and two lines). Four-field tables were constructed in cases where the empirical
datum of the cluster was greater than its theoretically expected datum and the
difference between them was positive. Relationships which turned out to be
statistically significant (y° > 3,84) were evidence for the existence of real cor-
respondences between the semantic categories and the initial consonant com-
binations. When the empirical datum was less than the theoretically expected
value, the null hypothesis was recognized; that is, that there was no relationship
between the phenomena under investigation.

Thus, we offer a sample of the four-field table that illustrates the distribution
of occurrence in the cluster Bl- and other English consonant clusters with the
category "power” (Table 1).

Table1
Frequency distribution of the cluster Bl- and other consonant combinations
in the category “ Power”

Weak Other (strong) Total
Bl- 40 a b 29 69
Other clusters 732 C d 1180 1912
Tota 772 1209 1981

After applying formula (1), we determined the value of the chi-square for the
cluster Bl- (y* = 10,85). These data corroborate the “weakness’ of the consonant
cluster. In asimilar way we determined the correspondence between the semantic
categories and 30 initial consonant clustersin English.

The results of the chi-sgquare test also helped to corroborate the assumption
that certain initial consonant clusters are used to express "pleasant” and “unpleas-
ant” motifs. Thus we decided to apply the data received in the analysis for our
present research where we would focus on determining the correlation between
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the use and symbolic meaning of English consonant clusters on the one hand and
the motif of English texts belonging to different styles on the other.

Since texts of poetry and prose used in our experiment were grouped
according to their content, emotional mood and influence on the reader and were
defined as texts with “positive connotation” (PC) and “negative connotation”
(NC) (it can be admitted to be the only concession to subjectivity in this experi-
ment), we can assume that these text characteristics coincide with the category
“evaluation” of the “semantic differential” (“pleasant” — “unpleasant”). Thus, the
aim of the research is as follows: @) To study the correlation between the con-
notative characteristics of the clusters which are most frequent in the three styles
and the content of the texts and b) to determine and compare the phonetic sym-
bolism of the three kinds of texts: poetry, prose and newspaper.

The material of investigation was a corpus consisting of the following text
fragments: 12 poetic texts, eight prose fragments and 10 newspaper articles under
the heading “National Politics’. All the fragments within these three genres are
chronologically and thematically similar. So the requirements for homogeneity
which are important for sampling in statistics were complied.

Determining phonetic symbolism of poetic texts. The following procedure
Is proposed to perform the tasks. Poetic texts have been divided into two groups.
The group of texts with PC consisted of the lyrics The Man Against the Sy by
E.A Robinson., The Summer Holds by W.H Auden., Tulips by S. PLath, A
Winter’s Tale by D.A. Thomas, The River by H. Crane, Baile and Aillinn by
W.B. Yeats The group of fragments with NC included such poems as Strange
Meeting by W. Owen, The Waste Land by T.S. Eliot, General William Booth
Enters into Heaven by V. Lindsay, After the Funeral by D. Thomas, For the
Union Dead by R. Lowell, Dead Man’s Dump by |. Rosenberg.

The results of the poetic texts' analysis show a certain connection between
the clusters FI- (x*= 6,93), GI- (y* = 6,341), PI- (x*= 10,73) and “pleasant” lyrics
and between the clusters Bl- (y* = 12,33), Kr- (x* = 5,71), Fr- (3* = 5,89) and
“unpleasant” poetic fragments under consideration. Estimates of y° indicate to
what extent empirical frequencies of sound combinations Fl-, GI-, Pl-, BIl-, Kr-
and Fr- differ from their theoretical frequencies. In other words, the sums of ¥
are objective indicators of the excess of cluster frequencies that occur in the text
over the expected (“theoretical”) frequencies.

Each of these clusters received its own average rating according to six
categories of the “semantic differential” (Lvova 2004: 50-51). Since al the clus-
ters were estimated on the five-point scale (five categories), the point 3 was con-
sidered neutral, all the points less than three symbolized the notion * unpleasant”
and more than three “pleasant” (“evaluation” category). It is reasonable to apply
the centering method (to subtract 3 from each average rating), which gives the
estimates on the “negative” pole a minus sign and those with the “positive’
meaning a plus sign. The average ratings of the initial consonant clusters ac-
cording to the category ”evaluation” are as follows:
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FI- 0,6 BI- -0,2
Gl- 0,1 Kr- -0,6
Pl- 0,5 Fr- -0,6

Thus, the clusters Fl-, Gl-, PI- are pleasant, the most frequent and corres-
pond to the poetic texts with positive connotation which is corroborated by the
significant correlation between these clusters and “pleasant” poems (y° > 3,84).
We assume that the phonetic symbolism of the poetic texts with PC can be found
if the y* value of every cluster is multiplied by its average rating on the
“evaluation” category and then the sum total of all the resultsis calculated. Thus,
we offer to use the following formula:

(2) PhS,=( V1x Ag) + (F2XA2) + ((3%Ag)...,

where y” is the chi-square test value for a certain cluster and A is its centered
rating (see the figures above). Consequently, PhS for poetic texts with positive
semantics equals:

PhS,; = (6,93%0,6) + (6,34x0,1) + (10,73x0,5) = 10,2.

A similar procedure was applied to the poems with NC. First, the products
of %% values for consonant clusters Bl-, Kr- and Fr and their average ratings on
the “evaluation” category were calculated, then the sum total of the products was
found:

PhS,, = (12,33%-0,2) + (5,71x-0,6) + (5,89%-0,6)= - 9,4.

The negative result received is the best corroboration of the “unpleasant”
nature of poems with NC. After comparing the phonetic symbolism of poemsit is
possible to conclude that PhS of poems with PC islarger than PhS of poems with
NC. It is statistically corroborated that connotative characteristics of English
initial consonant clusters are interconnected with the connotation of poetic texts.

Determining phonetic symbolism of prose texts. The analysis of prose
texts was based on the procedure similar to the poetic texts. The group of texts
with PC comprised the following fragments: A Woman of Substance by B.T.
Bradford.; The Grapes of Wrath by J. Steinbek; Martin Eden by J. London; The
Great Gatsby by F.S. Fitzgerald. The fragments with NC were retrieved from:
Martin Eden by J. London; A Farewell to Arms by E.A. Hemingway; Insurgent
Mexico by J. Reed; The Invisible Man by H.G. Wells. Studying phonosemantic
relationships between prose texts with PC and NC and English initial consonant
clusters resulted in the existence of significant correlation between the clusters
FI- (x* = 20,82), GI- (y*= 7,44), PI- (x* = 7,18) and Sp- () = 4,72) and texts with
PC, on the one hand, and the clusters Br- (x* = 3,96), Fr- (x* = 4,95), r- (° =
5,63), Thr- (x* = 8,56) and Tr- (x° = 4,49) and texts with NC, on the other hand.
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After the application of the centering procedure, the average ratings of these

clusters on the “evaluation” category appeared to be the following:

Fl- 0,6 Br- -0,3
Gl- 0,1 Fr- -0,6
Pl- 0,5 Sr- -0,1
- 0,1 Thr- -0,1

Tr- -0,1

Similarly to the procedure with the poetic texts, we applied formula (2) to
determine PhS of prose fragments with PC and NC. PhS of “pleasant” prose texts
eguals:

PhS,,= (20,82x0,6) + (7,44%0,1) + (7,18%0,5)+(4,72x0,1) = 17,3
PhSfor “unpleasant” prose fragmentsis:
PhS,, = (3,96x-0,3)+(4,95%-0,6)+(5,63%-0,1)+(8,56x-0,1)+(4,49%-0,1) = —6,03

Thus, PhS of prose texts with PC is larger than in the texts with NC. It has
already been proven that the symbolic activity of texts with PC is larger than in
the texts with NC. Consequently, the correlation between the meanings of certain
clusters and the content of texts in prose is, a least according to one char-
acteristic (“evaluation”), unquestionable. One can observe significant correlation
between the “pleasant” clusters and the imaginative texts with PC; the texts with
NC have a high frequency of “unpleasant” initial consonant clusters.

Determining phonetic symbolism of newspaper texts. Since newspaper
texts are devoid of any emotionality and expressiveness — they mostly inform the
reader but don’t affect him — it is impossible to objectively “evaluate” them as
“pleasant” or “unpleasant”. But having counted the frequency of English initial
consonant clusters in newspaper articles (The New York Times, heading
“National Politics’) we found out that the clusters Pr-, $o-, Tr-, - and Kw- are
the most frequent in newspaper style. Average ratings of these clusters according
to the six categories of Osgood's differential were calculated by taking into
account the centering method. The results are presented in Table 2.

Table 2
Average Ratings of the Most Frequent Consonant Clusters
according to the Semantic Differential

Power Evaluation | Activity | Evenness | Rigidness | Size
Pr- 0,5 0,2 0,1 0,1 0,4 0,1
Kw- -0,2 -0,6 -0,4 -0,6 -0,2 -0,2
Sp- 04 0,1 0,3 0 0,03 0,2
St- 0,7 0,2 0,7 0,1 -0,2 0,2
Tr- 0,7 -0,1 0,2 -0,1 -0,2 0,1
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It is evident that the category “power” is the only one out of the six where
all the clusters possess the highest average ratings. We admit that this category is
the most active and especialy expressive in newspaper texts. From the results of
our abovementioned psycholinguistic analysis of the sound-symbolic properties
of 30 English initial consonant clusters, four out of five clusters are “strong”.
Only the cluster Kw- turned out to be weak, but even though this value is the
largest among the values on the other categories, its phonosemantic correlation
with the newspapers is the weakest out of five significant ones as Kw- x* = 3,86.
Knowing the values of y* in the newspaper genre for al five clusters (Pr- % =
425,01; Sp- ¥ = 18,5; Tr- ¥* = 14,9; S- y* = 5,9; Kw- * = 3,86) we may apply
the same procedure used for poetry and prose (formula 2). This experiment aims
to confirm the assumption about a “strong” or “weak” character of newspaper
texts. If we multiply the y* values of each cluster by its corresponding average
rating on the category “power” and find the sum total of these products, the result
will be asfollows:

PhS,=2125+-0,77 + 7,4 + 4,13 + 10,43 = +233,69

The positive result shows that newspaper texts can be evaluated as
“strong”; hence, as it was mentioned before, the results with the symbol “+” refer
to positive poles whereas results with the symbol “-” refer to negative ones. But
it is quite possible that newspaper texts are characterized by some other phonetic
symbolic meanings which are inherent to the clustersin Table 2. That iswhy it is
reasonable to make calculations for these texts according to all the categories of
this table. Currently, there are no objective criteria for the distribution of pub-
licist or newspaper texts according to their connotation; hence there is no explicit
data as to the type of phonetic symbolism on semantic differential categories that
can be characteristic of newspaper texts. We suggest applying formula (2) for
determining PhS of newspaper texts according to the following categories:

PhS,
“evaluation”  +84,2;
“activity” +53,62;

“evenness’ +39,28;
“rigidness’ +173,9;
“size” +48,098;

Preliminary calculations showed that the largest result of PhS of news
paper texts was displayed in the category “power” (see above PhS, = +233,69).
Two more large results of PhSare “rigidness’ (PhS, = +173,9) and “evaluation”
(PhS, = +84,2).

Thus, we divided all the poetic and prose texts into two opposite groups
regarding their connotative meaning, where the poles of the meaning “positive”
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or “negative” were determined by the researcher. If the occurrence of phoneme
combinations of the type Bl-, Br-, Gr- etc. in two groups of textsis of an arbitrary
nature and the researcher was much mistaken in subdividing these texts into two
opposite groups, then the distribution of frequencies of the analyzed clusters will
be approximately proportional in different texts and will correspond to the the-
oretically expected values. However, the statistical analysis corroborated that the
frequencies of certain clusters significantly exceed the expected theoretical
values in one group of texts and the frequencies of the other clusters dominate in
the other group of texts (x° values indicate it). By itself, the high frequency of a
sound or a sound combination in the texts doesn’t necessarily prove the existence
of symbolic meaning expressed by these sounds. Symbolic function of a sign
emerges, as is shown in some scientific papers (Sieberer 1947; Levickij 1969),
only when the sound form of asign (or the sound level of the text) corresponds to
its content.

Therefore the conclusions about the symbolic function of sounds based
only on their high frequency in the text should be considered fallacious. The PhS
of the sound (or sound combination) must correspond to the connotative or
denotative meaning of the word or text. This very correspondence was determin-
ed in the result of our analysis. Statistically significant clusters with “pleasant”
PhS occur in the texts with PC, and the clusters with “unpleasant” PhS appear in
the texts with NC. All these facts no doubt prove existence of certain PhS in the
analyzed texts, and the PhS is expressed through the initial consonant clusters.
But this conclusion can not be made concerning the newspaper texts as it is
impossible to subdivide them into any groups based on the connotative meaning
(at least those texts selected for our analysis). Thus, the PhS values obtained for
these texts may be interpreted as possible but not finally determined. Additional
experiments based on different kinds of publicist texts that are written in dif-
ferent languages need to be carried out. Only then can one assume that publicist
texts also possess PhS. Even if this assumption is corroborated one should
remember the nature of PhS in such texts. Phonetic symbolism of publicist texts
is more hidden and latent than that of the poetic texts, for instance, whereiit is not
always explicitly expressed.
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A combinatorial method for context comparison
Jiri Milicka

Introduction

Different branches of linguistics agree on the idea that the context of aword is a
clue to its semantics and the way of its usage. Especially corpus linguistics insists
on the key role of context in language research.

This paper suggests a model on which we can base a method for testing
various hypotheses related to context. For example we assume that L1 context of
some word type “is similar” to L1 context of another one. We can easily deter-
mine these two contexts. We just find all occurrences of the chosen types and
gather their L1 contexts in two groups. But how can these two groups be com-
pared? What algorithm should we choose? And how “dissimilar” have these
groups to be to falsify our assumption?

Within applied linguistics, this task is quite common and we can describe
it in more general terms: we choose a group of tokens with the feature we wish to
explore; from the rest of the tokens left in the text, we choose another group of
tokens according to a different feature. Now we compare these two features by
comparing the two groups of tokens. The feature may be the context, style,
authorship, conditions of production etc. Many statistical metrics were created
for a comparison like this (often on an ad hoc basis, ¢.g. see Cvréek 2010) and
therefore the results of such researches are hardly comparable and sometimes
difficult to interpret.

We suggest a comparison method that is universal and easy to interpret,
but due to its computational complexity® it will probably not play an important
role within NLP applications, finding its use rather in testing quantitative lin-
guistic theories.

Our methodology and epistemology pick up the threads of our article pub-
lished in Glottotheory (Mili¢ka 2009). While a typical quantitative linguistic
research would first quantify and measure some feature of a text and then try to
find a regression or a genera hypothesis fitting the data, we approach the real
data less straightforwardly. In the article mentioned above, we asked ourselves
whether the type-token relation (TTR) curve tells us anything about the structure

! However, an agorithm based on this method is easy to parallelize and so the contem:
porary CPU development which tends to integrate more cores into one chip rather than
increase its speed does not present a problem.
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of the text given. The question could not be answered before finding the nature of
TTR when measured on a “text without a structure”. Or rather the curve of an
average TTR measured for all permutations of the text. The difference between
this curve and TTR curve of areal text is related to the structure of the text. Of
course we did not actually permute the text, but we algebraically derived a model
that describes the result of such permutations. Now we ask ourselves anal-
ogically, how “similar” would an average result be if we chose the groups from
al permutations of the text.

Derivation of the model

Let usimagine atext.” For example this children’s rhyme:

One little two little three little Indians
Four little fivelittle six little Indians
Seven little eight little nine little Indians
Ten little Indian boys.

Asthefirst group of the tokens (A) we choose the first line of the song, asthe
second group (B) we choose the third and the fourth lines.

(A)

Onelittletwo little threelittle Indians

(B)
Seven little eight little nine little Indians
Ten little Indian boys

We see that four tokens are matching”. And we ask whether the number is large
or small. How many tokens would be matching on average if we examined all
possible pairs of samples (with the same length as the subsets A and B, that is 7
and 11 tokens) from the given text? Or, to put it differently, how many tokens
would be matching on average if we chose such pairs from all permutations of
the text?

2 By terms of the multiset theory: Let usimagine a text as a multiset T, where set of all
types in the text is the underlying set of elements and the absolute frequency of each
typeisits multiplicity

¥ We choose the submultisets A and B so that 4 w & = T.

* The number of the matching tokens (g) is equal to the cardinality of the conjunction of
these two submultisetsg = A N B.
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Let us start with the question, what is the probability r; that type | (that
occurs f; times in the text T) would occur exactly mtimes in subset A and n times
in subset B. For each token of the text we can determine, whether it belongs to
type | or not — this is a binary decision. Hence the number (pg) of all the
possibilities of how the tokens of the type | can be transposed in the text is equal
to the number of multiset permutations of two elements, the multiplicity of the
first isequal to f and the multiplicity of the second equals [T| —f.

po= (1)

T\
Now we determine the number (pn, ) of permutations that fit the condition that m
tokens of type | arein group A, n tokensin group B and the rest of the tokens of
type | are in the rest of the text.> We then multiply the following numbers: the
number of all the possibilities of how m tokens can be transposed in |A| positions,

n tokens in |B| positions and the rest of the tokens of the type | (fi— m—n) in the
rest of the positions (| T| — |A| — |B|).

o = (141) (181 (ITL =141~ 181

The wanted probability r equals the ratio of the number of permutations that fit
the condition mentioned above to all the permutations of the type.

()
)

And now we sum up theratio (r;) for all the types occurring in the text and for all
possible mand n.

|SuppT| |A] |B| |A| (IBI)(ITJII— IAI—IBI)
n i —m—-n

DI I i

m4n=faf—-m—-n= |T|-|4] —|B]
If 4w B = T then the formula could be simplified:

°|.e. the multiplicity of the element | in the submultiset A is equal to m and the multi-
plicity of the element | in the submultiset B is equal to n and the multiplicity of the
element| inTS 4 ©Bisequa tofi—m-—n.
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|Supp T| min (|ALf-1) |A| (|T| — |A|>
g = z z min (m, f; —m) m fizm
=2 m=1

(%)

fi

The following table shows how the model fits the real data. The figures in the
third column present the average cardinality of the intersection of A and B,
randomly selected million times from The Last of the Mohicans by James

Fenimore Cooper. The figures in the fourth column were calculated according to
the formula.’®

IA| B| Real text | Model
1000 | 1000 | 505,598 | 505,586
150 | 100 | 34,6007 | 34,6000

50 25 6,05841 | 6,05592
20 5 0,81816 | 0,81827
2 2 0,05180 | 0,05202
10000 | 10000 | 7333,08 | 7333,07
1000 | 3 1,82223 | 1,82069

An application example

L et us demonstrate the use of the model for testing a hypothesis:

The immediate right context (R1) of the word say is more similar to the
immediate right context of the word says than the right context of the
word said.

For testing the hypothesis we use The Last of the Mohicans by James Fenimore
Cooper:

® The program we used and its documentation are available at www.milicka.cz/context.



108 Jiri Milicka

Type | Frequency

say | 567

says | 64

said | 991
Pair Model | Real text | Ratio
say —says | 35,02 | 47 1,34
say —said | 324,44 | 292 0,90

This hypothesis could be generalized and tested for all verbs in alarger corpus:
the R1 context of a verb in the form without any ending is on average more
similar to the R1 context of a 3" person sg present form than to a past form R1
context.

A metrics that would determine the probability that e.g. the R1 context of
the pair say — said would have 292 or less matching tokens would be of great use
for testing such hypotheses as it would enable us to develop statistical tools
similar to Student’s Test. We leave this for further consideration.

Conclusion

As mentioned above, we can use the proposed model for various purposes like
comparing sets of words chosen according to different mutually exclusive criteria
(i.e., we cannot compare the L1 context of a word with the P1 context of another
word, because we could happen to include one token into both the sets compared.

Quantitative linguistics is not the only field for the model to find its use.
We can imagine it being used within other branches of science.’

" E.g. to test abiological hypothesis that in beech crowns there nest similar bird species
asin the crowns of oaks.
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Thematic concentration in texts

| oan-lovitz Popescu
Gabriel Altmann

I ntroduction

Asiswell known, data are not given but constructed. Their proto-image is a con-
cept which isin turn projected in some (at least intuitive) operational form on the
reality in which material specimens of the concept are found. These specimens
represent data. Data are constructed for a special aim; hence they are neither true
nor false but rather adequate or not adequate. They are the basis of classification,
orientation in reality, and in sciences, they are created in order to test hypotheses.
The history of scienceisahistory of changing and improving concepts.

Here we shall be concerned with a very abstract concept of thematic con-
centration of a text which has been introduced in Popescu et. a. (2009, Chapter
6) as a normalized sum of weighted ranked frequencies of those autosemantic
words whose rank is smaller than or equal to the h-point. The procedure of com-
putation is as follows: First the frequencies of word forms in atext will be count-
ed and ranked according to decreasing magnitude. Then for the given rank-fre-
quency distribution the h-point will be computed according to formula:

h if thereisan r, = f(r,)

(1) h= f (rl)rZ — f (rz)rl
=+ f(rl)_ f(rz)’

if thereisno r, = f(r)

If there is no r; which is equal to f(r;) one takes the two respective neighboring
values of r such that r; < f(r,) and r, > f(r,) —usually r, = r; + 1 — and computes
h according to the second row in (1). In the next step one takes into account only
those autosemantics whose rank is smaller than or equal to the integral part of h
and their ranks are marked as r’. The formula for thematic concentration takes
into account both the distance of r’ from h and its weight f(r’), sums the results
and normalizes them by the maximum that could be attained. Thus one obtains

r)f(r’)
@ Zh(h D@’

where T is the number of autosemantics whose rank is smaller than h. Another
form of evaluation has been proposed in Popescu, Altmann (2008).
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In spite of this ssimple operationalization the question remains whether
word forms yield an appropriate set of data suitable for expressing text concen-
tration. It is not only the concept of a phenomenon that may vary, the data may
be different, too, and our first duty is to look for data which adequately capture
our conceptual constructions.

Of course, the number of possibilities to quantify thematic concentration is
not limited. For example the study of sentences associated by a reference is fre-
guently used but it produces clumsy graphs whose properties must be evaluated;
it is rather non-transparent for long texts. Up to now the above mentioned meth-
od is the only one based on ssimple principles. Our task is only the finding of
appropriate data. In the next section we shall describe some possible approaches.

Three approaches

The first approach, as described above, takes into account all word forms. Since
in strongly synthetic languages many words have different forms, some auto-
semantics repeated in the text several times do not obtain a rank smaller than h
even if they are relevant for the theme. Consequently, texts in synthetic lan-
guages would display smaller thematic concentration. This fact could, of course,
be used for typological purposes; but here we are interested in individual texts,
not in languages.

The second approach leads (quasi) logically to the lemmatization of the
text. Thereby all forms of a word are unified and the frequencies of forms are
added. Thus thematically relevant autosemantics may obtain ranks smaller than
h. However, in strongly synthetic languages, forms of auxiliaries may be unified
and thereby obtain smaller ranks, too. This case can be demonstrated using the
poem Der Erlkonig by JW.v. Goethe. The word forms and their frequencies up
to rank 10 are presented in Table 1.

Tablel
Frequencies of first ten word formsin Goethe's Erlkonig

Rank | Word Form | Frequency
mein 11
und
Vater
du
mit
€s
Kind
er
den
0]

Boo~v~ouh~wNnpk
roouooo~N©O©
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The h-point is here h = 5.5 following from (1) as [6(6)-5(5)]/2 = 5.5 and
there is only one autosemantic word (Vater) whose rank is smaller than 5.5. Thus
we obtain

TC = 2(5.5-13)9/[5.5(4.5)11] = 0.1653
Since Vater has the same rank as und, the exchange of ranks leads to
TC = 2(5.5-2)9/[5.5(4.5)11] = .0.2314.

Taking the mean we obtain TC = 0.1984 which is equal with TC if we ascribe
both Vater and und the same mean rank 2.5

However, if we lemmatize the poem, we obtain the results presented in
Table 2. As can be seen, the pre-h domain now contains more auxiliaries and
synsemantics, but there is again only one autosemantic word (Vater) Here h =
6.75 and

TC = 2(6.75 — 6)9/[6.75(5.75)24] = 0.0145

If we place Vater at rank 5 (because of equal frequency with und), we obtain TC
= 0.0338. In order to obtain a unique measure we can take the mean of these two
values, i.e. (0.0145 + 0.0338)/2 = 0.0242 which is the same as that obtained with
averaged ranks. The difference between 0.1984 and 0.0242 is too great. Thus
lemmatization reorganizes the whole frequency field by eliminating the synthe-
tism. Hence using it for expressing thematic concentration measured in this way
must be treated with caution. If we compare different languages, we subtract
different degrees of synthetism from both. Nevertheless, it can be used for meas-
urement of synthetism and for typology. It represents a mid position between the
word-form approach and the referential approach which will be shown in the

sequel.

Table2
Frequencies of the first ten lemmas in Goethe' s Erlkonig
Rank |Lemma Frequency
1 ich 24
2 er 14
3 du 13
4 der/die/das 13
5 und 9
6 Vater 9
7 sein (verb) 6
8 mit 6
9 Erlkonig 5
10 Kind 5
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We know that many synsemantics are merely references to the main words
or phrases having a main word, and verbal endings may refer to persons, too;
persons are caled differently like in Erlkénig: Knabe, Sohn, Kind represent the
same person, some cases of du, er, esrefer to the same person, etc., hence athird
way would be the finding of hrebs (cf. Hiebicek 1992, 1993, 1995, 1997), i.e.
sets of entities referring to the same textual or real objects. In that case pronouns
are aways elements of the set representing a noun or a nominal phrase. In Table
3 we present the hreb-analysis of Erlkdnig on the word level — though there are
other possibilities, too (cf. Kohler, Naumann 2007). The table is taken from
Ziegler, Altmann 2002: 32). For the sake of simplicity we enumerate all occur-
rences of the elements of a hreb in the same order as they occur in the poem. As
can be seen, some pronouns occur in different hrebs because in the given case
they have different referents.

Table 3
Hreb analysis of Goethe' s Erlkonig, the first seven ranks
Rank Hreb Freguency
1 Kind = [Kind, Knaben, ihn, ihn, Sohn, du, dein Sohn, 32

du, Kind, dir, mein, mein, mir, Kind, Knabe, du, dich,
dich, mein, mein, Sohn, Sohn, dich, deine, du, mein,
mein, mich, mir, Kind, Kind]

2 Vater = [wer, Vater, seinem, er, er, er, mein, Vater, du, 26
mein, Vater, Vater, du, mein, Vater, Vater, du, mein,
mein, ich, Vater, Vater, Vater, er, er, seinen|

3 Erlkonig = [Erlkonig, Erlenkdnig, mir, mich, meine, 15
Erlenkdnig, mir, mein, meine, Erlkonigs, ich, mich, ich,
er, Erlkonig
der = [der, den, dem, den, den, dem, der, den, dem, den] 10

und = [und, und, und, und, und, und, und, und, und]

~No|ob~

9
ist =[ist, ist, sind, sai, bist, war] 6
mit = [mit, mit, mit, mit, mit, mit] 6

Here we have exactly h = 6 but in the pre-h domain the first three hrebs contain
thematic autosemantics, hence we obtain

2
C= @[(6—1)32+ (6—2)26+ (6—3)15] = 0.6438,

avalue that better corresponds to our intuitive image of thematic concentration in
the given poem. The poem has three main objects and the hreb-analysis makes
them visible.
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In two other texts processed by Ziegler and Altmann (2002) by hreb-anal-
ysis, namely Goethe’'s poem Epiphanias and in E. Strittmatter’s prosaic work
Der Erdstern, we find TC = 0.77 and TC = 0.48 respectively. A very preliminary
judgement may be the statement that poetry is more concentrated than prose.
However, this is merely a starting hypothesis for a thorough investigation of
different text sorts.

The asymptotic variance of TC can be computed as follows

(3) Var(TC) = {m} Var (Z(h—r’)f(r’)].

Let f(r") = n, then

Var (TC) = C{Var(hn YT (r')ﬂ.

r'=1

Since hnis a constant and Xr f(r’) = nm,» we obtain Var(TC) = C[Var(nmy)] =
Cn’m,,./n and finally

2

} nm, .

where mp is the second central moment of the T autosemantic ranks. To note,
my, iSthe mean of r’ ranks. For example, from Table 3 we obtain

(4 Var(TC) = {m

my» = [1(32) + 2(26) + 3(15)]/73 = 1.7671
hence
myy = [(1 — 1.7671)°32 + (2 — 1.7671)°26 + (3 - 1.7671)*15]/73 =
43.0411/73 = 0.5896.
Thusthe variance of TC for Table 3is
Var(TC-Table 3) = 4(73)(0.5896)/[6%(5)?32%] = 0.0001868
Using this computation an asymptotic test for the difference of two texts can be

constructed. Comparing the hreb-like analyses of Erlkonig and Strittmatter’s Der
Erdstern for which we obtain Var (TC-Erdstern) = 0.00000107, the test yields
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u = (0.64 — 0.48)/7(0.0001868 + 0.00000107) = 11.67

signalizing a highly significant difference.

Though the hreb-like analysis seems to optimally express the thematic
concentration, it can be presented in different variants. For example, if we con-
sider the article as an integer part of the noun — some languages do not have
articles at all, other ones join them with the noun — or if we consider only
phrases, the rank frequency distribution would change and consequently TC, too.
Word-like hrebs represent an acceptable analysis but one could also go a step
deeper and take into account also the person and the object of conjugation which
create further references, for example in Hungarian the verb forms latok, [4tom,
latlak all mean “1 see”, i.e. latok expresses reference to the first person only but it
does not contain any other reference, the second, |atom, refers to a definite object
or to the reverential form of the second person (magat, 6nt) and the third refersto
the second person. Thus, performing the hreb-like analysis the researcher must
state which basic definitions he used, otherwise comparisons are not possible.
One can strictly reject agreement or accept it, etc.

Problems to be solved in the future are numerous. First, which kind of
counting yields the “best” results? But in order to define “best”, one must have
an a priori hypothesis. Thus setting up hypotheses would be the next step. This
could be accomplished by examining the relationship of thematic concentration
to other text properties. Presently, no decision can be made but preliminarily we
can accept the criterion that that measurement of thematic concentration which
displays the maximal number of interrelations with other properties is the most
adequate one.
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Complexity of theVai script revisited.:
A frequency study of the syllabary

Andrij Rovenchak
CharlesRiley
Tombekal Sherman

0. Introduction

The present paper is a continuation of the quantitative studies of writing systems,
in particular in the domain of African indigenous scripts.

We analyze the statistical behavior of the script complexity defined accord-
ing to the composition method suggested by Altmann (2004). The analysis of the
Vai script complexity was made in a recent paper (Rovenchak, Macutek, Riley
2009). To recall briefly, the idea of this approach is to decompose a letter into
some simplest components (a point is given the weight 1, a straight line is given
the weight 2, and an arc not exceeding 180 degrees has the weight of 3 units).
The connections of such components are: a crossing (like in X) with weight 3, a
crisp (likein T, V or L) with weight 2, and the continuous connection (like in O
or S) with weight 1. For the Vai script, we also suggested that filled areas are
given the weight of 2. With this method, a number of scripts had been analyzed:
Latin (Altmann 2004), Cyrillic (Buk, Macutek, Rovenchak 2008), severa types
of runes (Macutek 2008), Nko (Rovenchak, Vydrin 2010).

The uniformity hypothesis for the distribution of complexity was confirmed
for all the scripts but the Vai syllabary. The faillure in the latter case can be caused
by the fact that syllabaries require some modification of this hypothesis as all the
other scripts analyzed so far are al phabets.

Here, it is worth mentioning the definitions of the discussed script types
(Daniels 1990). In aphabets, a character (letter, symbol) denotes mostly one
sound, either a consonant or a vowel. Some scripts do not mark al the vowels
(e.g., in Arabic, only long vowels are written), and this type of scripts can be re-
ferred to as abjad. In a syllabary, a character denotes mostly a combination of the
“consonant + vowel” type. The best known examples are Japanese kana, namely
hiragana and katakana or the Cypriot syllabary. Slightly different approach is
used in the Indic scripts derived from Brahmi, where special modifiers are added
to change an inherent vowel associated with a particular symbol, hence such
scripts are referred to as alphasyllabaries. Such an approach is also known for the
Amharic script fidel having a complicated genealogy. This very script gave the
name for this script type, abugida, from the standard letter order. Note that, for
instance, Japanese kana, the Cypriot script, and native Cherokee script are pure
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syllabaries as the shapes of symbols with different vowels are unrelated. The
same applies to the Vai script, an indigenous writing system of the Vai people
(Liberia) originated in the 1820s.

After itsinvention, the Vai script continued in use through the remainder of
the 19™ century and into the 20". Archives of manuscripts were kept at the vil-
lages of Jondu and Bandakolo, but both were burned in raids by the neighboring
Golas around the turn of the century (Dalby 1967). Four manuscripts surviving
from the nineteenth century are known to exist or were copied. In 1913, a 180-
page manuscript by Boima Kiakpombo was produced, kept in diary form. Mo-
molu Massaquoi, consul to Hamburg, produced trandlations in Vai script of some
religious texts and began to collaborate with August Klingenheben, a German
linguist. Klingenheben' sinvolvement with Vai culminated in a collaboration on a
standardized form of the script, worked out at the University of Liberia with
elders from severa towns of the Vai country in 1962. Jangaba Johnson, Bai T.
Moore, and Mohamed Nyei also were active throughout the latter half of the 20th
century in working with Vai. In 2003, with the assistance of SIL and Lutheran
Bible Trandators, a New Testament in Vai was produced, with Tombekai Sher-
man serving as chair of the translation committee. Sherman continued to produce
texts in Vai and, with Mohamed Nyei, S. Jabaru Carlon and others, contributed
toward the standardization of the Vai script into Unicode.

1. Vai texts
We have analyzed four Vai texts. They are:

1) The Universal Declaration of Human Rights (UDHR);
2) Vai Proverbs and Rhymes (VPR);

3) Our Village (OV);

4) Who Were the Vai? (WWV).

The Universal Declaration of Human Rights (UDHR) was written under the
authority of a standing body of the United Nations, the Commission on Human
Rights, consisting of Eleanor Roosevelt (chair), with contributions from John
Peters Humphrey, René Cassin, Charles Habib Malik, Chang Peng-chun, and
other members of the Commission. On December 10, 1948, it was adopted by the
UN General Assembly with no dissent, and only eight abstentions. Its trandlation
into Vai was prepared by Tombekai Sherman.

Vai Proverbs and Rhymes were compiled in 2008 by Tombekal Sherman,
the list contains over 200 proverbs supplied with some introductory information
and comments.

Our Village is a narrative written by Tombekai Sherman.
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Who Were the Vai? is an article published in the Journal of African History
by Adam Jones (1981). Its trandation into the Vai language, using the Vai script,
was undertaken by Sherman between 2007 and 2009 with the permission of
Cambridge University Press.

The abovementioned texts are homogeneous with respect to the ortho-
graphy which in an important issue for the study of texts written in indigenous
scripts.

2. Preliminary notes

Our previous study of the complexity of the Vai script revealed that the distribu-
tion of complexity values does not conform to the uniformity hypothesis. Com-
paring to aphabets, the set of characters in syllabaries is typically severa times
larger. The size of this set significantly depends on the phonotactics of a part-
icular language and on the approach used to map the phonetic structure onto the
written representation. For instance, the Cherokee syllabary has 85 characters,
the Vai syllabary has over 200 characters, but the modern Yi script contains about
800 signs as the tonal distinction are implemented as separate shapes.

We suggest dividing the symbols in the syllabary into two parts, core (con-
taining the most frequent characters) and periphery (correspondingly, all the
remaining characters). There is no unique way to define the number of characters
in the core, and we propose to use the notion of h-point (Popescu et al. 2009) in
order to separate the syllabary.

The h-point definition. Given a set of data sorted in a descending order
with respect to absolute frequencies, assign the rank r = 1 to the most frequent
item, then rank r = 2 to the next most frequent, etc. Let the frequency of the r-
ranked item be f(r). The h-point is defined as the solution of the equation

(1) = f(rh),

so that all the items with frequencies higher than f(r,) have ranks lower than ry
and vice versa.

This definition is directly related to the so-called h-index suggested by
Hirsch (2005) to measure the output of a scientist. A similar quantity was pro-
posed several decades earlier by Sir Arthur Eddington for the estimation of the
achievements of long-distance cyclists (Barrow 2002, p. 83; E Numbers 2008).

It is possible that in some sample no frequency satisfies Eq. (1). In such a
case, the value of the h-point can be defined by simple interpolation between the
neighboring values corresponding to ranks r, and r, asfollows:
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| nfln)=rnfln)
@ = rn—r+f(r)-f(r)|

As both rank and absolute frequency are integers, we apply the ceiling function
[x]equal to the next integer after x.

When applied to the word frequencies, the h-point is believed to divide the
word list into mostly synsemantic (auxiliary) and autosemantic (full-sense words)
branches (Popescu et al. 2009). The relation between these parts of a dictionary
seems however more complicated and probably cannot be defined solely by the
h-point (cf. Buk 2010). Still, the h-point can be seen as separating a rank—fre-
quency distribution into two regimes, and this very property we use in our work.

In the present work, we analyze the frequency distribution of syllabic char-
acters of the Vai script and propose that the core part of the syllabary is com-
posed of the characters having frequencies above and equal to the h-point. Note
that such a definition means that different cores would be obtained from different
samples, and only alarge corpus of texts would allow stating some gold-standard
core.

3. Frequency data and core part of the syllabary

We have compiled frequency lists for characters for all the Vai texts mentioned in
the previous section. The frequency lists are given in Table 1.

Table1
Frequency of the syllabic charactersin Vai texts

oV UDHR VPR WWV
va | f | G |PhnT|va | f | C |PhT| va | f | C |PhT| va | f | C |PhT
2 |365|16 | a | 2 [361] 16| a “4 |330| 24| i | & |190| 13| b
To|257 |19 | n | (P |265]20 | nu |y [302]19 | p | )= [164] 8 | Ia
P | 252 | 20 | nu Y1259 25 | ha | @ |233| 16| a | ¢ | 161 17 | ma
f1 (247 11 | mu| 7 |218| 11 | mu ‘o | 216 | 25 | ha | vy, | 156 19 | g
YFhol214 | 24 | “hol212 | 24| i | gp |205| 17 | ma | vy | 116 24 | |
J€ 1206 | 17 | ma ¥ |201] 19 | n | oo [195|26 | e | gp | 111 | 23 | ko
T17| 199 | 25 | ha | g [ 190 | 17 | ma | %, |190| 13 | wa | 42 | 74 | 32 | ¢
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17 | <L
18 | A

19

20 | 7F

2]

22 | ™
23 | &£

24

25 |7
26 | /N

27

281

29

30| v

3]
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oV UDHR VPR WWV
r Vai | f | C |PhT|Vva | f | C |PhT| va | f | C |[PhT| va | f | C |PhT
3214 | 55| 11 | pe F |59 22| s | 2 | 56 | 25 | nda

33 F | 47| 22| 5 G |59 |7 |ka| [ |56]26]k

34 | | 44 | 30 | b 2| 54|28 | ye | | 46|22 o

35 | Ml | 43| 8 | me |/ |54 | 6 | 1| | 46| 26| na

361G | 42| 9 | ku |owy| 53| 27 | en |46 |

3717 |39 |14 ta “ | 5220 | 1e | 9 | 44| 3B | s

38 | # | 38 | 11 | gpi []48 |18 f | j» |47 |

39 [ 141960 | fF [4]22]s

40 F | 37| 18 | nde| ooy | 43 | 27 | en

4] YA 43 | 12 | kpa

42 e | 42 | 13| ji

M 38 40 42 28
%r:” 79.1 85.1 79.4 63.6
Total 5432 5407 5587 3102

Legend: r — rank in the frequency list; f, — absolute frequency of the character; C, —
complexity of the character; PhT — phonetic value of the character (vowel nasalization
is marked by /n/; according to the conventions typical for African linguistics, /y/ denotes

IPA [j] and /j/ denotes IPA [d3]); % till r, — the percentage of the characters from the
core syllabary relative to al occurring characters (given in the Total row).

All the studied texts but WWYV have almost equal number of syllabic char-
acters. As expected (cf. Popescu et al. 2009:19), this reveals close estimations for
the h-point of all three texts and a smaller value for the shorter WWYV text. The
same applies to the percentage of text covered by the characters from the core.

From the frequency point of view, the proportion of 80% roughly corres-
ponds to an English text lacking ‘j’, ‘x’, ‘q’, and ‘Z’ (cf. Lewand 2000 or any
other statistics on English letter frequencies). For the illustration, in the remain-
ing part of this paragraph the te#t is typed without these letters substituting them
with a single number sign ‘#. It is easily seen that such a modification does not
cause any problems in understanding. An obvious reason is the low fretfuency of
the mentioned letters (less than 0.2 per cent). Even #ointly, the four | east-frefuent
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letters occur less than the next, ranked 22nd letter ‘k’. Note however that omit-
ting aletter in an English te#t introduces probably less confusion than omitting a
syllabic signinaVa one aswordsin Va contain 2—-3 syllables on average.

The cumulative list of characters from all the four texts consists of 55 sym-
bols (occurring at least in one core part). These characters are listed in Table 2
ordered according to the Unicode values.

Table 2
Cumulative list of characters from the core parts of the syllabary
from different texts

Vai C | PhT | Va C | PhT | Va C|PhT | Va | C | PhT | Va C | PhT
‘_’ZB 26 e 6 9 ki %0 33| sa ‘*5( 20| o E’ 26 | ko
g |11 6e| £ |6 a | ;|20 ja| |28 k]| &[22m0
120 de | o | an | &L |28 va | | T ] g2 |32
oy | 18 | nde Y 25 | ha Y Tlka | @ |9 ku|ow|27]en
Y2 i LB iwal oY ma) g | mu| O | 5| be
g |26 |hin| [7p]| 24| ba J || na}| @ 20| nu [ 18 | fe
#0130 bi | 2 |28 va |y |26 pa| g |28 5| 41| 6]
4 (10 gbi| A 22 kpa| " |22 o | £ [14] 6| 3 |28] ye
|1 14 ta T, | 22| wo S 31 b | ¢ | 18] ke
— | 13| ji J= | 8 la [ 19V 60 | I |24 |ndd| J)j | 8 | me
8” 33 Si T 25 | nda ..‘( 6 to _E' 22 | sy V'b 19 n

From the point of view of a literate native speaker in the Va script, one
does not need to know awhole set of characters to be able to read and write using
the syllabary. When literacy programs were intensified among Vai people, it took
between two and three months for most people to be able to read most of the
literature that was produced at that time since there were not so many characters
involved.

One can compare this cumulative list to the repertoire of charactersfound in

the Book of Ndble (known aso as the Book of Rora), the earliest known Vai
manuscript of ca. 1850 (Stewart 1972). The cumulative set of characters is about
twice smaller than that of the Book of Ndbls with some 120 syllabic signs and
sixteen ideograms. The magjority of the cumulative list is found in the character
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repertoire of the Book of Ndble. Not occurring there are most individual vowels,
both oral and nasal (/e, an, o, 2, &, en/), and the syllable /ha/. Prenasalized nd-

series are written with different shapes in the Book of Ndble. All the mentioned
differences can be explained, most probably, by different orthographic ap-
proaches used in the old manuscript and in modern texts (cf. Stewart 1972).

4. Unifor mity tests

As we mentioned in the Introduction, previous studies revealed the uniform
distribution of complexities for alphabetic scripts but not in the Vai syllabary. The
uniformity hypothesis can be tested by the Wald-Wolfowitz runs test (Wald &
Wolfowitz 1940; cf. also Stewart 2009, Chap. 17; Rajagopalan 2006, p. 187-188).
We demonstrate it here for the cumulative set of characters from Table 2. All the
relevant numbers are listed in Table 3 for four Vai texts analyzed in this work.
Let | = 55 denote the inventory size and R = 28 is the range of complexities. The
uniform distribution of data means that all expected frequency values equal E = |
/(R+1). A run is a sequence of frequencies which are either all greater than E or

al smaller than E. For the case under consideration E = 1.9 and r = 12, namely

[1,2222,1,3233,111,324,0 32324,1,3010,1, 2. Letn; =11 isthe
number of frequencies smaller than E, n, = 18 is the number of frequencies larger
thanE,andn=R+ 1= 29.

Table 3
Distribution of complexitiesin Vai texts.

c fel  ov UDHR WWV PR Cumulative
5 1 1 — 1 1
6 0 1 1 1 2
7 1 1 1 2 2
8 2 1 1 1 2
9 1 1 2 1 2
10 1 1 1 1 1
11 3 2 0 2 3
12 1 1 0 2 2
13 2 2 2 3 3
14 2 3 1 1 3
15 1 1 1 1 1
16 1 1 1 1 1
17 1 1 1 1 1
18 1 3 2 1 3
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c fe oV UDHR WWV PR Cumulative
19 1 2 1 1 2
20 3 4 2 4 4
21 0 0 0 0 0
22 2 1 1 3 3
23 2 2 2 2 2
24 3 2 1 2 3
25 2 1 1 2 2
26 2 3 2 4 4
27 1 1 0 1 1
28 1 2 2 2 3
29 0 0 0 0 0
30 1 0 0 0 1
31 1 0 0 0 0
32 1 1 1 1 1
33 1 1 1 1 2

| 38 40 28 42 55
R 28 28 27 28 28

E=1/(R+1) 1.3 1.4 1.0 1.5 1.9
n 19 19 21 18 11
N, 10 10 7 11 18
n 29 29 28 29 29

r (runs) 11 13 15 11 12
E(r) 14.1 14.1 11.5 14.7 14.7
o 2.38 2.38 1.92 2.48 2.57
y 1.09 0.25 1.56 1.27 1.51

The number of runsis considered random (meaning that the distribution is
uniform) if

z=|r—E(r)|—0.50, < 1.96,
where

2n1mo o 2nna(2niny —n)
E(’")Zl'i”T and o, = ny(n—1)

The results of the calculations are presented in Table 3. As one can see, the
defined core parts in all the samples, as well as the cumulative list of characters,
confirm the uniformity hypothesis.
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5. Correlation between complexity and frequency in the Vai syllabary

Previoudly, the correlation between complexity and frequency was studi ed for the
Nko script (Rovenchak & Vydrin 2010), and the values of the Pearson correlation
coefficient rp =—-0.39 and the Spearman correlation coefficient rg=-0.20 were
obtained. We have analyzed the four Vai texts with respect to this property by
calculating the respective correlation coefficients. The full frequency lists were
taken into consideration, not only that of the core part. The data are shown in
Table 4 in comparison with the Morse code for English.

Table 4
Correlation coefficients in Vai texts
Morse code
Qv UDHR WWV PR Nko (English)
Pearson -0.15 -0.09 -0.14 -0.09 —-0.39 -0.81
Spearman -0.20 -0.12 -0.11 -0.13 -0.20 -0.79

Small values of the coefficients suggest that the ssmplification of shapesis
not a prevailing mechanism in the development of a script, but it still has some
[marginal] role. Note the values of the correlation coefficients of the Morse code
which was artificialy created basing on the frequency considerations. Complex-
ity of the Morse code was defined according to the standard duration of its elem-
entary signals, namely 1 for the short signal (‘dot’) and 3 for the long signal
(‘dash’).

Interestingly, the highest correlation is obtained for the text being a con-
tinuous narrative, namely Our Mllage. Such texts are the most natural for the
analysis of frequency structure and for the correlation study in particular.

6. Conclusions

In the paper, we proposed the definition of the core part of a syllabary basing on
the h-point, which is obtainable from the frequency analysis of text. The char-
acters with frequencies higher and equal to the value of the h-point are con-
sidered as belonging to the core. Previously, it was suggested that some set of the
most frequent characters can be tested with respect to the uniformity hypothesis
for the distribution of complexities, which otherwise failed for the whole syllab-
ary. This hypothesis was confirmed in all the considered cases for the core part of
the Vai syllabary defined as above. The core parts obtained from different texts
significantly overlap, and the compiled cumulative list of core characters con-
tains 55 symbols versus 42 symbols in the largest core for an individual text.
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No considerable differences of the frequency structure occur between the
indigenous texts (OV and VPR) and trandated ones (UDHR and WWYV). This
should facilitate further studies of Vai texts as many of them are translations.

Lastly, we studied the correlation between the complexity of characters and
their frequency. Small but negative values of both Pearson’s and Spearman’s
correlation coefficients signal that the simplicity of shapesis not a key feature in
the script development. Thisissue requires a broader analysis, with more texts (in
particular, from different periods of time) if speaking specifically about the Vai
syllabary and with more scriptsin general.
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Wortlangen im Norwegischen
Karl-Heinz Best

1. Wortlangen im Norwegischen

Wortlangen sind einer der am meisten bearbeiteten Gegenstande im Gottinger
Projekt Quantitative Linguistik (Best 1998). Die Untersuchungen stiitzen sich auf
die theoretischen Arbeiten von Wimmer u.a. (1994) und Wimmer & Altmann
(1996) (vgl. dazu auch Best 2006: 27ff.). Die dort vorgestellte Theorie, dass
namlich die Wahrscheinlichkeit der Wortlangen der Langenklasse x zu der der
Langenklasse x — 1 proportional ist, hat sich inzwischen bei tiber 4000 Texten in
ca. 50 Sprachen bewdahrt. Hier geht es darum, einige Daten zum Norwegischen
nachzutragen.

2. Datenbasisund Verfahren

Die Darstellung stiitzt sich auf eine Untersuchung von Jenner (1997), die aul3er
deutschen Texten vor alem norwegische Briefe und Pressetexte auswertete. Die
Wortlange wurde von Jenner danach bestimmt, wie viele Silben je Wort beob-
achtet wurden; Kriterium fur die Silbenzahl ist die Zahl der Vokale je Wort. ES
handelt sich bei Jenners Untersuchung um Texte der Bokmal (23 Briefe von
Knut Hamsun an seinen Sohn Tore; 20 Briefe des gleichen Autors an seine Frau
Marie und 22 Pressetexte, die in Aftenposten erschienen sind) sowie des Ny-
norsk/der Landsmal (20 Pressetexte, die in Dag og Tid erschienen). Sie wurden
von Jenner (1997) einzeln daraufhin untersucht, ob ihre Wortlangen gemal3 der
1-verschobenen Hyperpoisson-Verteilung

ax—l

P, = ,
b™™? F (Lb;a)

in ihnen vorkommen. Die Anpassung dieser Verteilung gelang in allen Félen;
lediglich in 2 Féllen (je ein Text der Pressesprache in Bokmal und Nynorsk) war
das Ergebnis nicht ganz zufriedenstellend. Die 1-verschobene Hyperpoisson-
Verteilung hat sich damit auch fir norwegische Texte als ein geeignetes Modell
fur die Wortlangenverteilungen erwiesen.

In dieser Untersuchung werden nun nicht die Texte einzeln bearbeitet;
stattdessen werden die Texte der vier genannten Textgruppen jeweils fur sich
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zusammengefasst und daraufhin geprift, mit welchem Ergebnis die gleiche Ver-
teilung an diese neu gebildeten Dateien angepasst werden kann.

3. Ergebnisder Anpassung der 1-ver schobenen Hyper poisson-Verteilung

Die Anpassung der 1-verschobenen Hyperpoisson-Verteilung mit Hilfe des Alt-
mann-Fitters (1997) an die Dateien ergab die Resultate in Tabelle 1. Die Briefe
stammen aus den Jahren 1915 — 1948.

Tabelle 1
Wortlangen in 23 Briefen von Hamsun
an seinen Sohn Tore (Jenner 1997, 67-72)

X Ny NPy X Ny NPy
1 2958 2966.61 5 21 15.07
2 1282 1216.55 6 2 2.37|
3 280 356.03 7 1 0.37|
4 94 81.00

a=1.0220 b = 2.4922, C=001

Legende zur Tabelle 1 (weitere Erlauterungen in Best 2006: 29-33.):

x:  Wortlange (in Silben);

ny.  beobachtete Zahl der Worter mit der Silbenzahl x;

NP,: aufgrund der 1-verschobenen Hyperpoisson-Verteilung errechnete Zahl der
Worter mit der Silbenzahl x;

a, b: Parameter der Verteilung.

C ist der Diskrepanzkoeffizient,y * / N, der bei sehr umfangreichen Dateien eingesetzt
wird. Er signalisiert mit C < 0.01 eine gute Ubereinstimmung zwischen Modell und
Beobachtung. Diese Bedingung ist hier ebenso wie in den noch folgenden drel Féllen
erfullt.

Die senkrechten Linien in den Tabellen bedeuten, dass die betroffenen Langenklassen
bei der Anpassung der 1-verschobenen Hyperpoisson-Verteilung zusammengefasst
wurden.

Die graphische Darstellung der Anpassung ist in Graphik 1 zu sehen. Die Wort-
langen in Hamsuns Briefen an seine Frau Marie findet man in Tabelle 2 und
Graphik 2. Diese Briefe stammen aus den Jahren 1909 — 1932.
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Graphik 1: Wortlangen in Briefen von Hamsun an seinen Sohn Tore
(schwarz: beobachtete Werte; weil3: berechnete Werte)
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Tabelle 2
Wortlangen in Briefen von Hamsun an seine Frau Marie (Jenner 1997, 72-77)
X Ny NPy X Ny NP,
1 2823 2830.06 5 28 21.91
2 1237 1159.86 6 4 4.25|
3 283 372.03 7 2 0.73]
4 109 08.02 8 1 0.13]
a= 14756, b = 3.6004, C = 0.0067
3000
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500 -
0 -
1 2 3 4 6

Graphik 2: Wortlangen in Briefen von Hamsun an seine Frau Marie
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Zum Vergleich zeigen wir die Verteilung von Wortléngen in norwegischer
Presse in Tabelle 3 und 4 mit graphischer Darstellung in den Graphiken 3 und 4.

Tabelle 3
Wortlangen in Pressetexten in Aftenposten (Bokmal) (Jenner 1997, 92-99)
X Ny NPy X Ny NP,
1 3191 3188.70 6 73 72.57
2 1689 1695.40 7 29 28.73
3 827 843.57 8 10 10.82
4 412 394.42 9 2 5.86
5 181 173.93
a=7.7530, b =14.5818, C =0.0006
Diese Pressetexte stammen aus den Jahren 1994 und 1996.
3500
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Graphik 3: Wortlangen in Pressetexten in Aftenposten

Tabelle 4
Wortlangen in Pressetexten in Dag og Tid (Nynorsk) (Jenner 1997, 99-105)
X Ny NP, X Ny NP,
1 3301 3309.67 5 126 120.66
2 1697 1640.38 6 48 43.63
3 690 744.08 7 18 14.78
4 308 311.13 8 3 6.67
a=5.3487, b = 10.7916, C =0.0015

Diese Pressetexte stammen aus dem Jahr 1996.
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Graphik zu dem Textkorpus aus den drel Einzeltexten
4. Exkurs: Mittelwerte der Wortlangen der vier Textgruppen
Tabelle 5 gibt eine Ubersicht tber die Mittelwerte der Wortlangen.
Tabelle 5
Mittelwerte der Wortlangen
Varietét Textgruppe Worter | Mittelwert
Bokma |Hamsun: Briefe an Tore 4638 1.48
Bokma |Hamsun: Briefe an seine Frau Marie | 4487 1.51
Bokmal | Pressetexte aus Aftenposten 6414 1.92
Nynorsk | Pressetexte aus Dag ogTid 6191 1.79

Wie man sieht, ist die Wortlange in den beiden Textsorten unterschiedlich. Wei-
tere Untersuchungen wéren notig um festzustellen, ob dies durch die Entwick-
lung des Norwegischen. im zwanzigsten Jahrhundert oder rein durch Textsorten-
unterschiede entstand.

5. Zusammenfassung

Die Untersuchung von Jenner (1997) hatte als Ergebnis erbracht, dass an alle ein-
zelnen Texte die 1-verschobene Hyperpoisson-Verteilung angepasst werden
kann; nur in zwei Féllen ist das Ergebnis nicht ganz befriedigend.
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Hier konnte nun gezeigt werden, dass die gleiche Verteilung auch dann
ein gutes Ergebnis erbringt, wenn man die Daten der einzelnen Texte der vier
Textgruppen jeweils fur sich zusammenfasst.

Damit wird die Hypothese von Wimmer & Altmann (1996) sowie von
Wimmer u.a. (1996), dass Wortlangen sich gesetzméldig verhalten, auch durch
die Befunde zum Norwegischen gestiitzt. Das Norwegische unterliegt damit der
gleichen Gesetzmafdigkeit wie auch alle anderen nordgermanischen Sprachen
(vgl. dazu jetzt Best 2011). Den Darstellungen von Altmann (1988) kann man
entnehmen, dass die gleiche Theorie auch fur Satzlangen gilt, den anderen Un-
tersuchungen im Gottinger Projekt Quantitative Linguistik ist zu entnehmen, dass
auch Morphe (Best 2005b), rhythmische Einheiten (Best 2005a) und Silben
(Cassier 2001) den gleichen Gesetzméaldigkeiten folgen.
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Canonical word forms: M enzer ath—-Altmann law,
phonemic length and syllabic length

Jan Macutek, Andrij Rovenchak

1. Introduction

Canonical word forms (CWFs henceforth) are words in which phonemes are
reduced to consonants C and vowels V (e.g., the CWF of the English word
“study” is CCVCV). CWFs in Indonesian were investigated by Altmann et al.
(2002: 37-54). A summary of quantitative approaches and results on the topic,
including alist of literature, was given by Altmann (2005).

Strauss et al. (2008: 2—-3, 5-6) formulated several hypotheses on CWFs, of
which some are addressed in this paper. Here, we analyze only CWF types, i.e.,
each CWF is taken into account once, regardless of the frequencies with which
particular CWFs occur.

The paper is organized as follows: After the introduction, we describe our
data from Indonesian and Ukrainian. In the next section, we demonstrate that the
relation between syllabic length of CWFs and the mean phonemic length of syl-
lables in respective CWFs can be modeled by the Menzerath-Altmann law (MA
law henceforth; cf. Cramer 2005a), and in addition, we suggest an interpretation
of the parameters of the model. Section 4 is dedicated to the relation between
phonemic and syllabic length of CWFs. Altmann et al. (2002: 43-46) and Strauss
et al. (2008: 2) model the relation by a linear function. We show that although a
linear function yields an excellent fit, it is not consistent with the MA law. On the
contrary, a well-fitting non-linear model for the relation can be derived from the
MA law deductively, thus preserving the interpretation of the parameters used.

2. Data

In this study, two languages (Indonesian and Ukrainian) from different language
families are considered in order to test the linguistic laws and properties in a
more general fashion and to reduce the risk of arriving at a language specific
model.

The Indonesian data from Altmann et a. (2002: 37-54) were taken and re-
analyzed. Texts for Ukrainian were taken from the database collected within the
project “Constructing a Balanced Ukrainian Text Databank” (see Kelih et al.
2009 for details). We have analyzed texts of several very different genres, name-
ly: blog, drama, scientific paper (in humanities), scientific paper (in physics),
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sermon, sport reportage. Text subcorpora consisting of the above mentioned
genres and a corpus consisting of all the texts were investigated.

Ukrainian texts were automatically converted from the grapheme to phon-
eme level using the principles described by Buk et al (2008). For the purposes of
our study, a sophisticated conversion itself is not of great importance as the Uk-
rainian orthography is quite regular and “shallow” (cf. Coulmas 2004: 380). The
main peculiarities to be taken into consideration are:

1. graphemes < s, 10, € > represent two phonemes in a syllable-initial pos-
ition (/ja, ju, je /, respectively);

2. grapheme <1i> aways represents two phonemes /ji/ (in some historical
orthographiesit had a behavior similar to the graphemes from the previous
item);

3. grapheme < o1 > always represent two phonemes /[t /;
4. grapheme < > does not represent any phoneme but is used to mark the
pal atalization of a preceding consonant;
5. some consonant clusters (< cta, crc, cTehbK, HTCT >, €fC.) undergo phonetic
simplifications; these are not very frequent, however.
The number of syllables in a Ukrainian word is easily determined. It equals the

number of vowels (/a, ¢, 1, i, 2, u/) due to quite simple vocalism and the absence
of diphthongs. Syllables can be easily counted even without converting aword to
phonemes; one has just to count the number of graphemes for vowels< a, e, i, u,
0, y > and iotified vowels < s, €, 1, 0 >.

For the study on syllabic structures, the presence of zero-syllable words in
Ukrainian is important. Such words are very frequent as they denote synsemantic
parts of speech. The forms without vowels have vocalized counterparts, and the
use of either is determined from the considerations of euphony. Anti¢ et al.
(2006) joined zero-syllable words with words which precede or follow them. The
same approach was applied aso to the Ukrainian data under anaysis. Zero-syl-
lable words were treated in the following fashion:

1. particles 6 and o preceded by a word were joined with this word (the
vocalized counterparts are 6u and orce, respectively);

2. prepositions ¢ and 3 and conjunction u followed by a word were joined
with this word (the vocalized counterparts are y, i3/3il30, and i, respect-
ively).

A rule of thumb for such a treatment is to determine if the respective zero-
syllable word can start a sentence or be used in a sentence-final position.

The variety of CWFs is rich in both Indonesian and Ukrainian (556 and
1578 CWF types in the respective corpora; some typical Indonesian CWFs
include CVC, CVCV, CVCVC,; the most frequently occurring types in Ukrainian
are: CV, CVCV and CVCVC).
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3. MA law: syllabic length of CWFs and mean phonemic length of syllables

The MA law describes the relation between sizes (e.g., length) of alanguage con-
struct and its constituents (e.g., words and syllables, clauses and words, etc). It
was observed in many areas of linguistics (cf. the summary paper by Cramer
2005a). Its most general form is expressed by the function

(1) y(x)=ax’e™,

with x being a measure of the construct and y(x) a measure of its constituents.
According to the law, the measure y(x) of the constituents decreases with the
increasing measure x of the construct, possibly with minor local modification
(usualy for low values of x).

On the level of word or CWF, length is measured as the number of syllables
(W) yielding the size of a construct. Syllable length is measured as the number

of phonemes or graphemes’ (S,; S. (W, )denotes the mean phonemic length of

gyllables in words or CWFs with length W, ) yielding the size of the constituents.
It is sufficient to use the function

2  SW;)=aw, >

aspecia case of (1) for c=0. Relation (2) has been empirically corroborated for
several languages (e.g., Turkish by Hiebicek 1995: 19-21, Croatian by Grzybek
1999, Slovene by Grzybek 2000, Serbian by Kelih 2010). The results by Altmann
et al. (2002: 46-48) confirm the validity of law (2) also for CWFs in Indonesian
(x is the syllabic length of CWFs, y(X) is the mean phonemic length of syllables
in CWFs with x syllables).

The interpretation of the parameters a and b in the MA laws was discussed
in general by Kohler (1984, 1989) and Cramer (2005b). Kelih (2010) replaced
the parameter a with the mean phonemic length of syllables in one-syllable
words (which is the same as the mean phonemic length of one-syllable words),
e,

® a=S0@).

The goodness of fit of model (2) with the interpreted parameter a remains accept-
able.

1 The number of graphemes was used as a measure of syllable length by Kelih (2010)
for Serbian, in which there are almost no differences between the numbers of graph-
emes and phonemes in words.
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Since mean phonemic syllable length decreases with increasing syllabic
word length, the parameter b in function (2) is negative. The consequence is that
(2) convergesto 0. However, each syllable contains at least one phoneme. There-
fore, we apply a modification (of adding a constant, as suggested by Altmann et
a. 2002: 47) of formula (2), namely,

4 SWg)=awg’+1,

respecting thus the minimal syllable length.? The interpretation (3) of the
parameter a must be adjusted analogously

5) a=S,(1)-1.

Altmann et al. (2002: 46-48) applied function (2) to Indonesian CWFs, with the
determination coefficient R*=0.93. We fit the function (4) to seven Ukrainian
datasets (six subcorpora and the corpus) described in Section 2. However, we
take into account only syllabic lengths satisfying both of the following two
conditions. 1) the number of syllables is less than or equal to 10 (behavior of
constituents sizes in constructs with a greater size is irregular®, cf. Kelih 2010:
73), 2) at least 5 CWF types with the given length are observed (to guarantee a
certain stability of mean syllable length). The Indonesian data were aso re-
analyzed. We followed the approach of Kelih (2010) and replaced the parameter
a with (5). The parameter b was estimated by iterative procedures using the
software program NLREG. The results are presented in Table 1 below, in which
S.iee denotes values obtained from function (4). The goodness of fit is satis-

factory in all eight cases; the determination coefficient is higher than 0.95 for all
data.

2 Buk and Rovenchak (2007) applied the model Ss(We) = aWe + ¢, which is a
generalization of (4). This function yields a good fit aso in the case of zero-syllable
words treated as a separate class.

3 One of reasons could be that a ratio of compounds among long words is
(significantly) higher than among short words. If the Ws-S relation in the compound
components is governed by the components lengths (and not by the compound
length), validity of the MA law (with respect to the Ws-S relation) in compounds is
dubious. The influence of compounds could be relatively strong for long CWF types.
This hypothesis has not been tested so far.
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Table 1
MA law for CWFsin Indonesian (IND) and Ukrainian (UKR)
IND UKR-blog UKR-drama UKR-humanities
VVS SP SPtheor WS SP SDtheor WS SP SPtheor WS SP SPtheor
1 360 360 |1 355 355|1 342 342 | 1 393 393
2 275 292 |2 304 298|2 295 293 | 2 332 322
3 253 260 |3 284 2713 278 269 | 3 287 289
4 233 241 |4 252 25414 254 254 | 4 265 269
5 224 228 |5 242 241|5 240 243 | 5 251 254
6 224 218 |6 225 232|6 231 234 | 6 235 244
7 226 210 |7 219 225|7 235 228 | 7 233 235
8 210 204 8 213 222 | 8 229 228
9 224 222
10 228 217
a=2.60 a=255 a=242 a=293
b =-0.440 b =-0.366 b=-0.328 b =-0.398
R°= 0.9561 R°= 0.9774 R® =0.9787 R® = 0.9885
UKR-physics UKR-sermon UKR-sport UKR-corpus
WS SD S’theor WS SD SDtheor WS S’ SDtheor WS S’ SDtheor
1 38 38 |1 362 362 |1 345 345 | 1 393 393
2 301 314 |2 322 305|2 309 28 | 2 328 323
3 280 281 |3 279 277 |3 270 258 | 3 284 290
4 258 261 |4 264 260 |4 254 241 | 4 267 269
5 247 247 |5 243 247 |5 238 229 | 5 253 255
6 237 236 |6 229 238 |6 227 220 | 6 240 244
7 232 228 |7 228 231 |7 212 213 | 7 234 236
8 226 221 8 228 229
9 219 216 9 225 223
10 227 217
a=2.85 a=2.62 a=245 a=293
b=-0411 b=-0.357 b=-0.397 b=-0.396
R® =0.9898 R® = 0.9691 R* = 0.9662 R® =0.9932

Figure 1 shows the data and the fitted function (4) for the Indonesian data and for

the Ukrainian corpus.
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Figure 1. MA law for CWFsin Indonesian (left) and Ukrainian corpus (right).

According to Kohler (1984, 1989), there should be a linear relation be-
tween parameters a which is interpreted as S,(1) and b of function (2) or (4).

Kelih (2010) examined this tendency for the W,—S, relation in Serbian

(b = -0.286955(1) + 0.6528. R*=0.7109). Fitting a linear function to the para-
meters from Table 1, however, does not yield agood fit.*

Kelih (2010: 76) then replaced the parameter b of function (2) with the
corresponding linear function of a and obtained

6 SW)=S (:|_)\NS—O.28695P (1) +0.6528

The fit of the function (6), which depends on S.() and the two coefficients of

the linear function in the exponent, remains satisfactory. On the one hand, the
exploitation of the relation between the parameters enables a deeper insight into
the “mechanism” of the MA law; on the other hand, however, the parameter b,
which is at least very generally interpretable as a measure of a shortening
tendency (Kohler 1989; Cramer 2005b), is replaced with two uninterpreted co-
efficients of the linear function.

4 Two possibilities were examined: all parameters (i.e., both Indonesian and Ukrainian
ones) and parameters from Ukrainian data only. Neither of them reveals a linear
relation. Rather, the values of the two parameters do not seem to be mutually dep-
endent.

10
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4. Relation between phonemic and syllabic length of CWFs

Altmann et al. (2002: 43-46) and Strauss et a. (2008: 2) suggest modeling the
relation between CWF length measured in phonemes (W,) and CWF length

measured in syllables by alinear function

7 Wo(W,)=cW,+d.

¢ and d being parameters. W, (W) denotes mean of W, in CWFs with syllabic
length W, . But for afixed W, obviously mean W, equals mean S, multiplied by
the number of syllables. We thus obtain the equation

(8) WP (\Ns) = SP (\Ns) XWs-

Consequently, also the equation

©  smy="60E

S

istrue. The substitution of (7) into (9) yields
(10) S.(Wg)=c+dw,™.

The exponent of W, in (10) isfixed to be —1, being thus a special case of the MA

law (4). Taking into account the suggested interpretation of the exponent as a
measure of a shortening tendency (Ko6hler 1989; Cramer 2005b), and given that
language laws should be general and not language specific, the equation (10)
claims that the mean S, should decrease with increasing W; at the same rate for
al languages and for all text types, which seems to be unrealistic. The values of
the exponent can be quite far from —1. Hiebi¢ek (1995: 19-21) obtains b = -0.052
for Turkish; fitting the function (10) to his data yields R* =0.7894 which is not
very convincing if compared with R* = 0.9307 for the function (2). Similar values
of b can be expected especially for other languages in which consonant clusters
occur rarely®. On the contrary, b is a free parameter® in either of the forms (2) and
(4) of the MA law allowing thus different decrease rates.

5 The optimal value of the parameter b is strongly influenced by an additive constant:
for the Turkish data, b = —0.052 in the modd (2), its value is lower (b =-0.090) in
the model (4), and b = —0.366 in the model Sp(We) = aWe” + 2. Consequently, it
seems that the (non-)appearance of an additive constant (which itself must be
interpreted) in the MA law can play an important role in the interpretation of the
parameter b.



Canonical word forms 143

These theoretical considerations lead us to reject the model (7) tentatively’
in spite of its excellent fit. The relation between W, and W, can, however, easily

be derived deductively from the MA law (4) and the equation (8). Substituting
(4) into (8) we obtain®

(11) Wi (W) =aW" ™ +W.

Since (11) is a corollary of the corroborated linguistic law, the parameter values
and interpretations remain the same asin (4), i.e..

(12 Wo(We) = (Sp(D) -1 )Wg™ + W,

with the same values of b asin Table 1.

Table 2 contains results of fitting the function (12) to Indonesian and
Ukrainian data. The determination coefficient is never less than 0.98.

The data and function (12) fitted for the W,—W, relation in Indonesian

and in the Ukrainian corpus are presented in Figure 2. One can see that function
(12) is very close to a linear function for our parameter values. However, (12) is
preferred to (7), because it is theoretically substantiated.

6 Evenif alinear relation between the parameters a and b of the MA law in the form of (2) or
(4) isassumed (cf. Kohler 1984, 1989; Kelih 2010), the parameter b depends on three factors
(the parameter a and the two coefficient of the linear function), of which the two latter are
free parameters.

7 Nevertheless, function (10) has also an important advantage: it is easy to interpret its para-
meters. If Ws increases to infinity, the value of S(Ws) converges to ¢, which meansthat c is
the lower limit of the mean S.. On the other hand, we have S(1) = ¢ + d. Thus, the
parameter d can be interpreted as the difference between the maximum and the lower limit of
the mean S.. We, however, prefer (2) or (4) as the established form of the MA law, unless
(11) is corroborated in several typologicaly different languages.

8 Alternatively, from (2) and (8) it follows that Wa(Ws) = aWe™™.
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Table 2
Fitting function (12) to the W, —W, relation
for Indonesian (IND) and Ukrainian (UKR)
IND UKR-blog UKR-drama UKR-humanities
Ws Wp WPtheor WS Wp WPtheor WS Wp WPtheor WS Wp WPtheor
1(360| 360 [1]| 355 | 355 | 1| 342 | 3421|393 | 393
2550|583 |2 607 |59 2| 59 |58 |2]| 665| 645
3|759| 781 |3| 853|812 3| 833 |806| 3 |861| 868
41933| 965 |4 1007 (1014 | 4 | 1015 [10.14| 4 | 1058 | 10.75
5111211140 | 5| 1207 | 1207 | 5| 11.99 |12.14| 5 [ 1257 | 12.72
6 |13.45| 13.09 | 6 | 13.47 | 1394 | 6 | 13.84 | 1407 | 6 |14.12| 14.62
7 11580| 1473 | 7| 1536 | 1576 | 7 | 1648 | 1595 7 |16.28 | 16.45
8 |16.82| 16.33 8| 17.00 | 17.79| 8 |18.30 | 18.25
9 [20.17 | 20.00
10| 22.78 | 21.72
a=2.60 a=255 a=242 a=293
b =-0.440 b =-0.366 b=-0.328 b =-0.398
R = 0.9887 R = 0.9946 R = 0.9937 R = 0.9954
UKR-physics UKR-sermon UKR-sport UKR-corpus
WS WP WPtheor WS WP WPtheor WS WP WPtheor WS WP WPtheor
1138 |38 |1|362| 362 | 1| 345 | 345 | 1| 393 | 3.93
2603|622 |2]|645 | 609 | 2| 618 | 572 | 2| 657 | 6.45
3/1839| 844 3|83 (831 | 3| 811 | 775 | 3| 853 | 869
4 110.32|1045| 4 |1056|1039| 4 | 1017 | 9.65 | 4 | 10.67 | 10.77
511233|1235|5|1213|1237| 5 | 11.89 | 1147 | 5 | 12.66 | 12.75
6 |1420| 1419 | 6 | 13.72 | 1429 | 6 | 1362 | 13.22| 6 | 14.38 | 14.65
711621|1597|7|1594| 1616 | 7 | 1486 | 1492 | 7 | 16.39 | 16.49
8 |18.08 | 17.70 8 | 1750 | 1658 | 8 | 18.25 | 18.29
9 | 20.22 | 20.05
10 | 22.71 | 21.77
a=2.85 a=2.62 a=245 a=293
b=-0.411 b=-0.357 b=-0.397 b=-0.396
R* =0.9983 R® = 0.9946 R* =0.9883 R’ = 0.9969
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Figure 2. W,—W,, relation for Indonesian (left) and Ukrainian corpus (right).

5. Conclusion

A systematic relation between syllabic length of canonical word forms and mean
phonemic length of syllables was scrutinized. The relation can be modeled by the
well-known Menzerath—-Altmann law. One of parameters of the model can be
interpreted as mean phonemic length of syllables in 1-syllable canonical word
forms.

For theoretical reasons, we tentatively reject the hypothesis on the linear
relation between syllabic and phonemic length of canonical word forms. A new
hypothesis is derived deductively from the Menzerath-Altmann law. Conse-
guently, the parameters of the Menzerath-Altmann law and of the relation be-
tween syllabic and phonemic length of canonical word forms have the same
values and interpretations. The new hypothesis was empirically corroborated in
data from Indonesian and Ukrainian.
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Semantische Besonder heiten der Komponenten in
Komposita mit dem Modell N + N

Yuliya Matskulyak

1. Einleitung

Allgemeingultig ist die Einstellung zur Sprache wie zu einem Zeichensystem, wo
den Hauptplatz das Wort einnimmt. In diesem Sinne entsteht die Frage, ob man ein
Kompositum wie ein einzelnes Zeichen oder as die Vereinigung zweier einzelner
Zeichen betrachten muss (Koeder 1999: 210). In diesem Fall ,erfolgt die Sache
oder das Objekt, mit dem ein bestimmtes Zeichen verglichen wird, aus der Summe
der Merkmale von Komponenten (vielleicht handelt es sich dabei um ein zusam-
mengesetztes Zeichen), sowie deren Verbindungsweise” (Koeder 1999: 221).

Bei der Verbindung zu einem Ganzen von mindestens zwel signifikanten
Einheiten, die der Bildung einer neuen Einheit zugrunde liegt, wird der formelle
Wortzuwachs mit (von) dem semantischen begleitet (Murjassov 1980). Gerade in
diesem Aspekt entstehen mehrere Schwierigkeiten, die vor alem damit verbunden
sind, dass die Wortzusammensetzung kein einfaches Addieren von freilen Morphemen
ist. Denn nach einer ziemlich geringen Musteranzahl gebildeten syntaktischen
Strukturen entsprechen sehr reiche und dynamische semantische Beziehungen
(Godgltck 1997: 21). Fir den richtigen Gebrauch und fir das Verstandnis einer
zusammengesetzten Einheit muss der Sprecher mit den semantischen Beziehungen
vertraut sein, die formal nicht ausgedriickt sind, aber der Kompositumsstruktur
tief zugrunde liegen. Laut den neuesten Forschungen sind ,, semantische Bezie-
hungen in den Zusammensetzungen in der modernen deutschen Sprache sehr
vielfatig® (Braun 1998; Meyer 1993; Motsch 1999; Vandermeeren 1999).

Man soll dabei auch einen Unterschied zwischen einem Kompositum und
einer Wortverbindung beachten, denn im ersten Fall ist die Bedeutung eines
Kompositums ein abgeschlossenes Ganzes, wogegen in einer Wortverbindung
zwel oder mehr Begriffseinheiten nur im Moment des Sprechens eine Verbin-
dung aufnehmen (Henzen 1957).

Die Bedeutung eines Kompositums entspricht nach P. Godglick selten
einem lexikalisierten Stand und héngt vom Folgenden ab:

- von der lexikalisierten Bedeutung der in einem Kompositum zusammen-
gesetzten Simplizia oder ihrer metaphorischen, metonymischen oder sonstwie
aus dem Standardlexem transformierten Varianten (Simplexbedeutung);

- von der Stellung des Kompositums in der Kohérenzstruktur, der Themal
Rhemaverteilung und der Besetzung semantischer Rollen des Textes, in dem es
vorkommt (Textverflechtung);
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- von den Weltausschnitten, auf die das Kompositum bzw. seine Teile
referieren, samt den ontologischen Bedingungen, unter denen dieser Referenzakt
gelingt (Referenzbeziehung);

- von der kognitiven Représentation enzyklopadischen oder sprachlichen
Wissens, das dem Text, in dem es vorkommt, zugrunde liegt (Wissensprésen-
tation) (Godgluck 1997).

Interessant erscheinen in diesem Sinne auch die Theorien von G. Murphy,
die vor alem die Verhdtnisse einfacher Konzepte bei ihrer Bildung von kom-
plexen Konzepten betreffen. Es wird dabel behauptet (Murphy 1988, Springer,
Murphy 1992), dass die Interpretationstheorien der komplexen Konzepte auch
auf die Komposita tibertragen werden kénnen.

Die erste Theorie beruht auf der Annahme, dass das komplexe Konzept
das Zentrum von beiden Ausgangskonzepten bildet. Die zweite sieht eine asym-
metrische Struktur von komplexen Konzepten vor: ,, Das letzte Konzept in eéinem
Kompositum [...] ist das Hauptkonzept, und das erste modifiziert es [...]"
(Murphy 1988: 532). Hier geht man davon heraus, dass das einfache Konzept
durch eine strukturierte Liste freier Positionen représentiert wird, die mit be-
stimmten Einheiten ausgefillt werden. Das dritte Modell betrifft vor allem die
Kombinationen Adjektiv-Substantiv, in denen dem Adjektiv ein bestimmtes oder
ein einziges Merkmal zugeteilt wird, und folglich gleich alle Substantive beein-
flusst, mit denen es Verbindung auf nimmt.

Alle aufgezéahlten Modelle haben sowohl starke, als auch schwache Seiten.
Das erste Modell betrifft vor allem so genannte Ad-hoc-Komposita (die extra fiir
einen konkreten Fall gebildet werden). Das dritte Modell hat nur ein begrenztes
Einsatzgebiet. Auf Grund des zweiten kdnnte man die grof3e Variationsbreite der
Begriffsreprasentierungen erkléren, jedoch kritisieren einige Wissenschaftler , die
traditionelle Unterordnungsidee” (Ungerer, Schmid 1996: 88), die dieser Theorie
zugrunde liegt. Sie weist den Zusammensetzungen die Bezeichnung der Begriffe
von Unterkategorien zu, die die Merkmale des mit dem Hauptwort genannten
Kategorienkonzeptes haben, dem sich danach die Merkmale des mit dem Be-
stimmungswort (Substantiv oder Adjektiv) genannten K onzeptes anschlief3en.

Gleichzeitig geben die meisten Wissenschaftler zu, dass sich die Bedeu-
tung neuer Worter nur unter der Einbeziehung des so genannten Allgemein-
wissens erschlief3en lasst (Tafreschi 2006). Eine grof3e Rolle spielen dabel die
Kenntnisse des Sprechers vom genannten Objekt. Diese Meinung teilt auch
J. Taylor und betont dabei, dass am Beispiel der Komposita die wichtige Rolle
des algemeinen Wissens deutlich wird und es gerade davon abhangt, ob die
Wortkombination interpretiert werden kann (Taylor 2003).

Nach S. Langer |&sst sich fast jedes deutsche Substantiv mit einem anderen
zusammenschlief3en und ein Kompositum bilden (Langer 1998). Trotz vieler Ideen
und Ansichten bezliglich semantischer Besonderheiten von Zusammensetzungen
bleibt die Tatsache unbestreitbar, dass fur die Feststellung der Bedeutung eines
Kompositums die Bestimmung der Semantik seiner Bestandtelle nétig ist.
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2. Zielsetzung und M aterialien

Das Ziel unserer Untersuchung ist das Erschlief3en der semantischen Besonder-
heiten der Substantive al's Bestimmungs- und Hauptworter in einem Kompositum
sowieihr stilistischer und funktionaler Vergleich.

Die Semantik der Komponenten eines Kompositums kann man entweder
auf der Wortebene oder auf der Wortklassenebene erforschen. In unserer Arbeit
behandeln wir gerade diese Einheiten — lexikalisch-semantische Wortklassen. Sie
werden charakterisiert als ,lexikalische Felder der paradigmatischer Art, die
komplexe Gruppierungen bilden und deren Glieder eine gemeinsame Bedeutung
haben [...]" (Vassiljev 1990: 126).

Als das Material dienen 7 406 Substantivkomposita mit dem Modell No-
men + Nomen (weiter N + N). Diese Einheiten wurden aus den belletristischen,
publizistischen und wissenschaftlichen Texten extrahiert und schlief3en insgesamt
34 lexikalisch-semantische Unterklassen (LSU) der Substantive ein (siehe dazu
Lewizkij, Matskulyak 2009).

3. Semantische Unterklassen von Substantiv-Bestimmungswortern

Zu den Haupteigenschaften der LSU, nach denen sie sich vergleichen lassen, ge-
horen ihr Umfang, ihre Gebrauchsfrequenz und ihre Wortbildungsaktivitédt. Der
Umfang einer LSU schliefdt ale festgestellten Einheiten mit der entsprechenden
Semantik ein. Die Gebrauchsfrequenz zeigt uns, wie oft diese Einheiten im Text
vorkommen, also die Zahl der Belege.

Um die durchschnittliche Aktivitdt von Substantiv-Bestimmungswortern
zu bestimmen, haben wir die Formel des arithmetischen Mittels eingesetzt (Pere-

byjnis 2002: 35):
5 _ 2XN
2N

wo X; —der Variablenwert, n, — die Frequenz ist.

Die Gesamtzahl der Substantive (7 406) und die Zahl der Lexeme (2 540),
die as Bestimmungsworter fixiert wurden, ergeben uns die durchschnittliche
Aktivitét von Substantiv-Bestimmungswortern — 3 Belege. Nach diesen Angaben
kénnen wir alle LSU mit einer htheren Wortbildungsaktivitét als hochaktiv und
digenigen mit der niedrigeren als inaktiv bezeichnen.

Um die hochfrequenten Unterklassen zu bestimmen, haben wir die Ge-
samtzahl der Belege durch die Zahl der LSU dividiert und erhielten
7406/34 = 218 Einheiten. Also halten wir die LSU mit der grofReren Gebrauchs-
frequenz fur hochfrequent.
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Die Angaben zum Umfang, Gebrauchsfrequenz und Wortbildungsaktivitét
der L SU von Substantiv-Bestimmungswortern fihren wir in der Tabelle 1 an.

Tabelle 1
L SU-Verteilung von Substantiv-Bestimmungswortern im Model N + N
Wort-
Ne LSU Umfanng?be;iuecngs' bildungs-{Die haufigsten Einheiten
aktivitat

1 |Person 273 604 2,5 | Mensch (25), Frau (19)
2 Tiere 84 205 2,4 |Shweine (14), Pferd (12)
3 |Somatismen 94 333 3,5 Hand (23), Kopf (19)
4 |Attribute des Menschen| 29 67 2,3 Schuh (6), Hose (5)
5 |Pflanzen 118 317 2,7 |Kartoffd (19), Pflanze (17)
6 |Stoffeund Materialien | 149 489 3,3 | Wasser (38), Holz (30)
7 |Raum und Ort 114 521 4,6 Land (48), Stadt (39)
8 |Gebaude und Bauten 96 305 3,2 Haus (35), Kiiche (23)
g [Gegenstande und 231 | 519 22 | Waffe(14), Buch (12)

Instrumente
10Essen und Getréanke 56 162 2,9 Bier (13), Milch (11)
11Anzahl, Mal¥einheiten 47 119 2,5 Atom (12), Teil (10)
12Bewegung 51 138 2,7 |Reise (20), Verkehr (18)
13Tatigkeit, Aktion 121 420 3,5 |Arbeit (61), Regierung (22)
14Dasein 44 173 3,9 Leben (43), Tod (13)
15Possessorische Sphére | 18 57 32 Gut (12), Besitz (5)
16Mentale Sphére 36 107 3 Geist (11), Traum (9)
17Wahrnehmung 14 28 2 Snn (9), Aussicht (3)
18Seelische Sphéare 43 130 3 Wahl (33), Liebe (9)
19Sprache und Rede 82 249 3  Worter (25), Sorache (18)
20Physiologische Sphare | 30 75 2,5 Hunger (14), Atem (7)
21\@”%?'5%8‘;”‘1 162 | 373 2,3 | Krieg (30), Kampf (15)
2o denechatten des 15 | 39 26 | Energie(15), Kraft (7)
23{}'%“;3?&232“”96” 42 158 3,8 | Natur (17), Dampf (14)
242?3’:” SA;@?} 3P 01 2,8 | Warme (16), Licht (11)
25Z¢it, Alter 40 219 55 Zeit (38), Jahr (20)

Kennwerte und Eigen- Seite (16), Verfahren
2O chaften der Gegenstzngel, © | 290 | 26 (13)
27V eranstaltung, Spiel 42 96 2,3 Markt (12), Sport (8)
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28Eigennamen 93 131 1,4 | Europa (6), Bosnien (4)

29Staat, seine Attribute 31 211 6,8 |Saat (41), Wirtschaft (24)

30Dokumente, Geld 32 102 3,2 | Seuer (15), Finanz (12)

. Kristallisation (7),

31Termini 88 131 1,5 Absorption (6)
Sammel bezei chnungen

32von Menschen, 68 379 5,6 Volk (37), Partei (34)
Organisationen

33Abstrakte Begriffe 43 144 3,3 |Macht (21), Scherheit (19)
\Wissenschaft, Kultur,

34Tr ~ditionen 44 114 2,6 | Kultur (24), Kunst (14)

Wie Tabelle 1 zeigt, werden a's Bestimmungsworter Personenbezei chnun-
gen, z.B. Brautpaar, Kommunistenherz, Fuhrerweisung, Menschenmasse (604
Belege), Raum- und Ortsbezeichnungen, z.B. Planetenberg, Bahngelénde, Stra-
Renschild, Landesbischof (521), Gegensténde- und Instrumentenbezeichnungen,
z.B. Klammerinstrument, Patronenhtilse, Loffelreihe, Bettjungfer, Waffenschmied
(519), Stoffe und Materialien, z.B. Kupferzeit, Kristallart, Sandstrale, Wasser-
kanister (489), Tétigkeitss und Aktionsbezeichnungen, z.B. Lenkungsfunktion,
Funktionskampf, Jagdwurst, Baugeschéft, Arbeitsweg (420), Sammel bezei chnun-
gen von Menschen, Organisationen, z.B. Delegationschef, Bundnispolitik, Par-
teifreund (379), Verhaltens- und Handlungsbezeichnungen, z.B. Abgabenquote,
Regelungssystem, Kontaktschuld, Prozef3rechner, Auftragskatalog, Hilfsarbeiter
(373), Somatismen, z.B. Beinschelle, Leberfleck, Zungenschleck, Zahnarz,
Blutreizker, Handkarre (333), Pflanzennamen, z.B. Anisegerling, Holunderbeere,
Kiefernharz, Blumenausfahrer, Fruchtschuppe (317), Gebaude- und Bauten-
bezeichnungen, z.B. Lazarettsaal, Kaminflamme, Zimmerdecke, Kolonnenvolu-
men, Kiichenherd (305) am haufigsten gebraucht.

Sehr selten werden in dieser Funktion die Einheiten der LSU ,, Wahrneh-
mung®, z.B. Besichtigungsprogramm, Genuf3mittel, Snneswandel (28 Belege),
der LSU , Eigenschaften des Menschen”, z.B. Empfindlichkeitsbereich, Freund-
lichkeitsstrahlung, Verantwortungs-lmperialismus (39), der LSU ,, Possessorische
Sphére”, z.B. Anschaffungspreis, Verlustliste, Immobilienmakler, Einkommens-
schicht (57), der LSU , Attribute des Menschen®, z.B. Siefelhose, Hutkappe,
Kragenweite, Rustungskram (67), der LSU , Physiologische Sphéare”, z.B. Er-
midungser scheinung, Migranetheorie, Hungermahl (75) fixiert. Auf solche Wie-
se kénnen wir zusammenfassen, dass als Bestimmungsworter gewoéhnlich jene
Einheiten vorkommen, die konkrete Begriffe bezeichnen, und viel seltener die-
jenigen, die Abstraktionen nennen.

Die hochste Worthildungsaktivitét (die Fahigkeit zur Bildung der Wort-
bildungsreihen) kennzeichnet:

- die Einheiten der LSU , Staat, seine Attribute®, z.B. Apartheid-
stinde, Heerespanzer, Gemeindevor steher, Militardiktatur, Wirtschaftspolitik (6,8
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Belege). Hier treffen wir auch eine der langsten Wortbildungsrethen mit dem
Substantiv Saat:

Saat(s)- -angehdrigkeit, -angestellte, -anwalt, -apparat, -beamter, -besuch,
-bibliothek, -btrger, -chef, -diener, -doméne, -duma, -form, -fihrung,
-funktiondr, -gefangener, -geschéft, -gewalt, -kanzei, -kleid, -kommissar,
-kosten, -lehre, -limousine, -macht, -melodie, -minister, -partel, -polize,
-prasident, -rat, -recht, -schulden, -sekretér, -sekretariat, -sektor,
-sicherheit, -verband, -verfassung, -verleumdung, -zeremonie

- Sammel bezeichnungen von Menschen und Organisationen, z.B. De-
legationschef, Behdrdentext, Bindnissolidaritét, Gewerkschaftspartei (5,6 Belege),
mit der l&ngsten Wortbildungsreihen zu Volk:

Volk(s)/ -ball, -bund, -freundschaft, -schlacht, -wanderung, -abstimmung,

Volker- -aufmarsch, -begehren, -bildung, -deutsche, -dichter, -entscheid, -feind,
-gemeinschaft, -genosse, -haus, -held, -kliche, -kunst, -lied, -masse,
-nationalismus, -partei, -polizist, -réacher, -redner, -republik, -stamm,
-sturm, -tanz, -union, -wagen, -wahl, -wirtschaft, -zahlung, -zeitung, -zorn

- Zeit- und Altersbezeichnungen, z.B. Ferienwohnung, Zukunftsen-
twurf, Jugendstinde, Morgengrauen (5,5 Belege), mit der langsten Wortbildungs-
reihen zu Zeit:

Zeit(en)- -abschnitt, -akkord, -alter, -aufnahme, -bedarf, -budget, -dauer,
-diagnostik, -einheit, -loch, -ermittlung, -ersparnis, -faktor, -gefihl,
-geist, -genosse, -geschehen, -geschichte, -historiker, -lauf, -lohn,
-lupe, -marke, -mal3, -minderung, -mode, -not, -plan, -planung, -punkt,
-raum, -schatzung, -schrift, -situation, -spanne, -zahler, -zeuge, -zone

- Raum- und Ortsbezeichnungen, z.B. Strandkombination, Erdball,
Gartenweg, Weltuntergang (4,6), mit der langsten Wortbildungsreihen zu Land:

Land(es)/ -adel, -arbeiter, -besitz, -enteignung, -dieb, -parlament, -polizei,

Lander-  -ausschuss, -bedienstete, -bibliothek, -bischof, -brauch, -chef, -flrst,
-geschichte, -liste, -meister schatft, -politik, -regierung, -sitte, -sprache,
-tell, -verband, -verréater, -vorsitzende, -vorstand, -wahrung, -flache,
-flucht, -gebiet, -gericht, -haus, -karte, -kreis, -pflanzen, -plage, -rat,
-bruder, -leute, -madchen, -mann, -stral3e, -strich, -tag, -vergabe, -volk,
-wehr, -wirtschaft

- Daseinsbezeichnungen, z.B. Abenteuerliteratur, Entstehungsort,
Lebensende (3,9), mit der 1angsten Wortbildungsreihen zu Leben:
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Leben(s)- -art, -dauer, -ende, -erweiterung, -form, -formel, -frage, -fulle, -gefahr,
-gefhl, -gemeinschaft, -geschichte, -gewohnheit, -gier, -glick, -hilfe,
-jahr, -lage, -lauf, -leistung, -licht, -lust, -mittel, -mdglichkeit, -mut,
-philosophie, -qualitat, -raum, -standard, -stil, -tag, -tatigkeit, -teil,
-umstéande, -unter halt, -verfassung, -verurteilter, -wandel, -wechsel,
-weise, -werk, -zeichen, -zeit

- Namen der Naturerscheinungen und Zustande, z.B. Katastro-
phenspiel, Brandmauer, Feuerpatsche, Dampfdurchtritt (3,8), mit der langsten
Wortbildungsrethen zu Natur:

Natur- -beobachtung, -darm, -ereignis, -erkenntnis, -geschichte, -gewalt,
-kautschuk, -park, -prozef3, -recht, -seide, -stoff, -talent, -theater, -treppe,
-vorkommen, -wissenschaft

- Somatismen, z.B. Beinschelle, Zehenknochen, Sirnpanzerung,
Augenlid, Handrtcken (3,5), mit der langsten Wortbildungsreihen zu Hand:

Hand- -arbeit, -ball, -ballen, -bewegung, -fesseln, -flache, -geld, -gelenk, -gepack,
-granate, -griff, -karre, -koffer, -linie, -rticken, -schelle, -schrift, -schuh,
-tasche, -teller, -tuch, -wagen, -wur zel

- Tatigkeitss und Aktionsbezeichnungen, z.B. Explosionsdruck,
Abbaureaktion, Bruchsttick, Produktionsfaktor (3,5), mit der léangsten Worthil-
dungsreihen zu Arbeit:

Arbeit(s)- -ablauf, -angebot, -anzug, -aufwand, -bedingung, -beginn, -begriff,
-belastung, -bereich, -dienst, -druck, -einsatz, -flu3, -frage, -fille,
-gang, -gasse, -gebiet, -gemeinschaft, -ger dusch, -gesellschaft, -hemd,
-jahr, -kampf, -kleidung, -kraft, -larm, -leistung, -ltcke, -lust, -maid,
-markt, -maschine, -methode, -mittel, -mdglichkeit, -niederlegung,
-organisation, -plan, -planung, -platz, -produktivitat, -puls, -raum,
-schluld, -stelle, -stunde, -tag, -teilung, -temper atur, -umsatz, -verfahren,
-vermittlung, -volk, -vorgang, -weg, -welt, -zeit, -zmmer, -zuteilung,
-z2wang

Im Gegensatz dazu ist fir Eigennamen (1,4) und Termini (1,5) Bildung
von Worthildungsreihen nicht charakteristisch.

Diese Daten erlauben uns zwei Kategorien der haufig gebrauchten seman-
tischen Unterklassen zu unterscheiden:

1. Digenigen, die dank der Vielfétigkeit und Fulle ihrer lexikalischen
Einheiten haufig gebraucht werden. Darunter subsummieren wir die LSU
,Person”, die LSU ,Gegenstdnde und Instrumente’, die LSU ,Verhalten und
Handlungen”, die LSU ,, Pflanzen” und die LSU ,, Sprache und Rede”.
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2. Digenigen, die dank der hohen Wortbildungsaktivitét ihrer Einheiten
héufig gebraucht werden. Darunter befinden sich die LSU ,,Raum und Ort”, die
LSU , Stoffe und Materidien”, die LSU , Téatigkeit, Aktion”, die LSU , Sam-
mel bezeichnungen von Menschen, Organisationen”, die LSU ,, Somatismen”, die
LSU ,, Geb&ude und Bauten” und die LSU ,, Zeit, Alter”.

Beide Kategorien sind fast gleich nach der LSU-Anzahl und schlief3en
sowohl konkrete, as auch abstrakte Begriffe, sowohl Lebewesen-, als auch Ge-
genstandsbezeichnungen ein.

Betrachten wir den Gebrauch von Unterklassen der Substantiv-Bestim-
mungsworter gesondert fur jeden Stil (siehe Tab. 2 und Abb. 1), so sehen wir
eine gewisse Differenz in der Verteillung der LSU. Termini werden z.B. im wis-
senschaftlichen Stil (Rang 3) viel haufiger als in der Publizistik (Rang 25) und
Belletristik (Rang 31) gebraucht; Tiernamen kommen vor alem in der Bel-
letristik (Rang 10) vor, wobel in der Publizistik und im wissenschaftlichen Stil se
fast ungebrauchlich sind (Rang 33,5 und 32); dasselbe gilt fir Somatismen (Range:
5-20,5-26,5); Pflanzennamen werden nur selten in der Publizistik gebraucht
(Rang 29), stattdessen treffen wir sie haufig im wissenschaftlichen Stil (Rang 6)
und in der Bélletristik (Rang 7); Personenbezeichnungen sind fir die Belletristik
(Rang 1) und Publizistik (Rang 2) typisch, viel weniger aber fir den wissen-
schaftlichen Stil (Rang 21).

Zugleich ist der Gebrauch von etlichen Unterklassen ziemlich dhnlich.
Das betrifft vor allem Bezeichnungen der Bewegungen (Rénge: 18-19-19); Be-
griffe der physiologischen Sphére (Range: 27-25-29); Raum- und Ortsbezeich-
nungen (Rénge: 3-6-5); Veranstaltungen und Spiele werden fast gleich oft in der
Belletristik und in der Publizistik (Range: 22,5-22) genannt und nur etwas weni-
ger im wissenschaftlichen Stil (Rang 26,6); die LSU ,, Wissenschaft, Kultur, Tra-
ditionen* (Range: 24-20,5-22,5) sowie die LSU ,, Wahrnehmung* (Range: 34-
31,5-30) zeigen nur geringe Unterschiede fir alle drei Stile.

Tabelle 2
Gebrauchsfrequenz und Range der LSU von Substantiv-Bestimmungswaortern
im Modell N + N in verschiedenen Stilen

wissenschaft-

LSU Belletristik|Rang|Publizistik| Rang licher Stil Rang
1 |Person 480 1 111 2 31 21
2 |Tiere 194 10 3 33,5 8 32
3 |Somatismen 305 5 22 20,5 14 26,5
4 |Attribute des Menschen 61 25,5 5 31,5 1 34
5 |Pflanzen 237 7 7 29 76 6
6 [Stoffe und Materialien 331 4 37 14 130 2
7 |Raum und Ort 394 3 78 6 81 5
8 |Gebaude und Bauten 252 6 28 18 32 20




156 Yuliya Matskulyak
9 |Gegenstande und 405 | 2| 57 | 7 72 7
Instrumente
10|Essen und Getrénke 135 14 3 33,5 25 24
11/Anzahl, Mal3einheiten 51 28,5 33 15 44 11
12|Bewegung 88 18 23 19 33 19
13| Tétigkeit, Aktion 166 12 85 5 192 1
14/Dasein 102 16 43 11 41 12,5
15|Possessorische Sphére 17 33 12 25 28 22,5
16/Mentale Sphare 61 25,5 13 23 35 18
17\Wahrnehmung 15 34 5 31,5 10 30
18|Seelische Sphére 74 21 49 9 9 31
19|Sprache und Rede 147 13 50 8 63 9
20|Physiologische Sphare 53 27 12 25 11 29
21|Verhalten und 219 9 104 3 68 8
Handlungen
22|Eigenschaften des 18 30 3 8 17 o5
Menschen
23 Naturerscheinungen 100 | 15| 10 |27 40 14
und Zustéande
24|Physikalische
Eigenschaften 48 30 6 30 38 15
25|Zeit, Alter 168 11 32 16 36 16,5
26|Kennwerte und
Eigenschaften der 82 20 38 13 83 4
Gegenstande
27\Veranstaltung, Spiel 71 22,5 16 22 14 26,5
28|Eigennamen 95 17 29 17 7 33
29|Staat, seine Attribute 84 19 101 4 36 16,5
30|Dokumente, Geld 51 28,5 44 10 12 28
31| Termini 25 31 12 25 95 3
32|Sammel bezeichnungen
von Menschen, 232 8 118 1 52 10
Organisationen
33|Abstrakte Begriffe 71 22,5 40 12 41 12,5
34|Wissenschaft, Kultur, 65 24 2o 20,5 o8 225

Traditionen
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Abbildung 1. Rangkorrelation der LSU von Substantiv- Bestimmungswaortern im
Modell N + N in verschiedenen Stilen

Die Korrelationsanalyse, die den Zusammenhang und die Abhangigkeit

zwischen verschiedenen Eigenschaften bestimmen l&sst und mithilfe der Formel
2

r, = 1—:(%—d1) berechnet wird (d — Réngendifferenz, n — Zahl der korrelierenden
Paare), zeigt uns effiziente Ahnlichkeitswerte fir den Gebrauch von semanti-
schen Unterklassen der Substantiv-Bestimmungsworter in verschiedenen Stilen
(siehe Tab. 3). Das gilt fur ale drei Paare bei P = 0,05, wo die Werte hther as
0,35 sind. Be P=0,01 (Mindestwerte 0,45) wird das Paar ,Bélletristik-
wissenschaftlicher Stil“ ausgeschlossen. So kommen wir zum Schluss, dass in
der Funktion von Substantiv-Bestimmungswortern belletristische und publizisti-
sche Texte am Né&chsten sind.

Tabelle3
Ahnlichkeit der Stile im Gebrauch der LSU
von Substantiv-Bestimmungswortern im Modell N + N

Belletristik | Publizistik | Wissenschaftlicher Stil
Belletristik 0,461 0,355
Publizistik 0,453
Wissenschaftlicher Stil
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4. Semantische Unterklassen der Substantiv-Hauptworter

Unter den Hauptwortern im Modell N + N haben wir ebenfalls ale semantischen
Unterklassen der Substantive fixiert. Auch fur diese Kategorie betragt die
durchschnittliche Gebrauchsfrequenz einer LSU 218 Belege und die Wortbil-
dungsaktivitét gleicht 3. Dementsprechend konnen wir bestimmen, fur welche
semantischen Unterklassen der Hauptworter die Tendenz zum hohen Gebrauch
im Text und hoher Aktivitét der Lexeme kennzeichnend ist. Die Angaben zum
Umfang, zur Gebrauchsfrequenz und Wortbildungsaktivitét zeigt die Tabelle 4.

Tabelle4
L SU-Verteilung von Substantiv-Hauptwortern im Model N + N
Wort-
Ne LSU Umfang ierbriue%h;- bildungs-|Die haufigsten Einheiten
™ aktivitat
1 |Person 281 689 2,5 | Fihrer (23), Mann (20)
2 [Tiere 42 69 1,6 Hund (5), Kéfer (5)
3 |Somatismen 91 234 2,6 | Kopf (22), Gesicht (12)
4 |Attribute des Menschen| 50 120 2,4 Mantel (9), Kleid (8)
5 |Pflanzen 71 209 2,9 Baum (17), Blatt (15)
6 |Stoffeund Materidlien| 67 196 2,9 Soff (15), Sein (14)
7 |Raum und Ort 114 564 4,9 Weg (32), Platz (24)
8 |Gebaude und Bauten 98 404 4,1 Haus (41), Raum (27)
Gegenstande und ,
9 Intrumente 291 805 2,8 Bild (25), Wagen (24)
10/Essen und Getranke 62 129 2,1 Suppe (13), Brot (8)
11]Anzahl, Malieinheiten | 67 248 3,7 Stick (25), Teil (22)
12/Bewegung 58 164 2,8 |Bewegung (21), Fall (17)
13| Tétigkeit, Aktion 123 320 2,6 | Anlage (18), Schlag (14)
. Geschichte (26),
14|Dasein 56 181 3,2 Wechsel (17)
15|Possessorische Sphére | 21 60 2,9 |Kogen (13), Verlust (10)
16|Mentale Sphére 51 136 p7 | Planung ((11% Problem
17|Wahrnehmung 10 24 2,4 Blick (9), Snn (5)
18| Seelische Sphére 49 122 2,5 Wahl (10), Bedarf (8)
19/Sprache und Rede 96 291 3 Frage (22), Rat (19)
20|Physiologische Sphare| 35 61 1,7 Stimme (6%;5)80 hmer zen
21 Verhalten und 193 401 22 Leitung (15), Verhaltnis
Handlungen (15)
22|Eigenschaften des 22 64 2,9 | Kraft (19), Fahigkeit (9)
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Menschen
Naturerschei nungen

23 und Zustinde 39 85 2,2 Feuer (11), Sturm (7)
Physikalische : _

24 Eigenschaften 35 95 2,7 Licht (10), Schein (8)

25|Z¢eit, Alter 29 192 6,6 Zeit (45), Tag (40)
Kennwerte und

26|Eigenschaften der 110 483 4.4 System (34), Art (25)
Gegenstande

27\Veranstaltung, Spiel | 34 | 113 33 | P (152’1;r°9ramm

28|Eigennamen 4 5 1,3 Marathon (2)

29|Staat, seine Attribute 32 136 4,3 | Politik (28), Recht (27)

30/Dokumente, Geld 38 38 2,3 Preis (12), Geld (9)

31 Termini 62 92 1,5 |Enthalpie (5), Kurve (5)
Sammel bezei chnungen

32|von Menschen, 72 288 4 Gruppe (22), Partei (16)
Organisationen

33 Abstrakte Begriffe 41 177 a3 |Mite (262’12")09'”““‘9”
Wissenschaft, Kultur, .

34 Traditionen 47 141 3 Punkt (21), Bildung (15)

Offensichtlich werden a's Hauptwoérter Substantive, die Gegenstande und
Instrumente, z.B. Ulanenlanze, Zigarettenkippe, Arbeitsmaschine, Glaubensdecke,
Volkswagen (805 Belege), Personen, z.B. Bolschewistenhauptling, Bierkutscher,
Musiklehrer, Zellenchef, Ehrenmann (689), Raum und Ort, z.B. Wiistenstrecke,
Sandhtigel, Hopfengarten, Schnittstelle, Rapsfeld (564), Kennwerte und Eigen-
schaften der Gegenstande, z.B. Wahlerpotential, Religionsgleichheit, Korngrolie,
Bauform, Vertriebssystem (483), Verhdten und Handlungen, z.B. Sprachverwendung,
Entwicklungshilfe, Tarifkonflikt, Liebesakt, Positivismusstreit (421), Gebaude
und Bauten, z.B. Entlausungsbaracke, Mansardenwohnung, Atlantikwall, Schiffs-
Zmmer (404), Tatigkeit und Aktion, z.B. SchallUbertragung, Herzfunktion,
Héartelibung, Verwaltungsdienst (320), Sprache und Rede, z.B. Ansagergeplapper,
Satzaussage, Technologiegesprach, Sindenwort, Normfrage (291), Sammelbe-
zeichnungen von Menschen und Organisationen, z.B. Anbieterfirma, Mannerorden,
Schitzenverein, Parteigruppe (288), Anzahl und Maleinheiten, z.B. Kleidungs-
fetzen, Sanniolstreifen, Gutsschicht, Satztell, Schriftstiick (248) sowie Somatismen,
z.B. Konidienkopfchen, Drachenblut, Kalbsmaul, Gansehaut, Dreierbrust (234)
bezeichnen, am haufigsten gebraucht.

Indem wir diese Angaben analysieren, kommen wir zum Schluss, dass
semantische Unterklassen der Hauptworter im Unterschied zu den Bestimmungs-
wortern den abstrakten oder konkreten Begriffen keinen Vorzug geben. In die-




160 Yuliya Matskulyak

sem Fall stellen wir eine fast gleiche Verteilung nach diesem Kriterium unter den
grofiten semantischen Unterklassen fest.

Nur selten werden in dieser Funktion Eigennamen (5 Belege), Substantive
der Wahrnehmung (24), possessorische (60) und physiologische (61) Sphéare
bezeichnende Nomen, Eigenschaften des Menschen (64), Tiernamen (69), Be-
zeichnungen fur Naturerscheinungen und Zusténde (85), Dokumenten- und Geld-
bezeichnungen (88), Termini (92), physikalische Eigenschaften (95) gebraucht.

Was die Wortbildungsreihen angeht, so stellten sich a's die aktivsten unter
den Hauptwortern Einheiten solcher LSU heraus:

- »Zeit, Alter”, z.B. Herzenstakt, Lichtdatum, Flugstunde, Durchlauf-
zeit (Wortbildungsaktivitdt — 6,6 Belege), mit der langsten Wortbildungsreihe zu
Zeit:

Feudal-, Franzosen-, Referendar-, Romer-, Zaren-, Kaiser-, Kupfer-,

Bronze-, Eisen-, Sein-, Sand-, Baracken-, Uhr-, Mahl-, Aufmar sch-,

Ausflugs-, Durchlauf-, Ubergangs-, Bearbeitungs-, Belegungs-, Ernte-,
Trangport-, Trocknungs-, Dienst-, Arbeits-, Ist-, Krisen-, Lebens-, Sudien-,
Paarungs-, Hunger-, Verkaufs-, Kriegs-, Eis-, Sill-, Fasten-, Urlaubs-,
Jahres-, Soll-, Etappen-, System-, Eppler-, Sublimations-, Amts-, Schul-  -zeit

- »Raum und Ort”, z.B. Asozialensiedlung, Felslandschaft, Morgen-
land, Bezirksstadt (4,9), mit der 1&ngsten Wortbildungsreihe zu Weg:

Konigs-, Esdls-, Ful’-, Pappel-, Schotter-, Sand-, Sein-, Holz, Feld-, See-,
Garten-, Sonnen-, Wald-, Campus-, Heim-, Platten-, Rad-, Ziegel-, Flucht-,
Sromungs-, Dienst-, Arbeits-, Entwicklungs-, Einkaufs-, Erinnerungs-,
Gedanken-, Atem, Handels-, Wirtschafts-, Karawanen-, Schul-, Kreuz-  -weg

- » Kennwerte und Eigenschaften der Gegenstande”, z.B. Wahlerpo-
tential, Aufnehmerkapaztat, Schuhgrof3e, Familienstruktur, Auspragungsform
(4,4), mit der langsten Wortbildungsreihe zu System:

Experten-, Darm:, Stoff-, Sonnen-, Raster-, Waffen-, Seuerungs-, Vertriebs-,
Handlungs-, Ausbildungs-, Snn-, Wahl-, Publikations-, Kommunikations-,

Medien-, Rate-, orach-, Belohnungs-, Betrugs-, Regelungs-, Scherungs-,

Leitungs-, Versicherungs-, Programmt, Rechts-, Wirtschafts-, Koordinaten-,
Makroporen-, Sratifikations-, Absorptions-, Betriebs-, Parteien-, Hygiene-,

Kultur- -system

- ,Staat, seine Attribute”, z.B. Erbsteuer, Armengesetz, Volkswirt-
schaft, Freiheitsrecht, Scherheitspolitik (4,3), mit der langsten Wortbildungs-
reithe zu Politik:

Kader-, Menschen-, Welt-, Landes-, Verkehrs-, Verdrangungs-,
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Regierungs-, Informations-, Medien-, Industrialiserungs-, Oppositions-,
Reform-, Energie-, Tages-, Bosnien-, Europa-, Nationalitaten-, Militér-,
Rechts-, Wirtschafts-, Finanz-, Seuer-, Bindnis-, Personal-, Bundes-,
Familien-, Scherheits-, Technologie- -politik

- , Gebaude und Bauten”, z.B. Geréateschuppen, Sadttheater, Nacht-
quartier, Bauhutte, Jagdzimmer, Landhaus (4,1), mit der langsten Wortbildungs-
reihe zu Haus:

Grenzer-, Patrizier-, Reprasentanten-, Wirts-, Herrscher-, Pfortner-,

Hexen-, Zeug-, Eltern-, Kranken-, Abgeordneten-, Schiitzen-, Fuhrer-,

Konigs-, Nachbar-, Bauern-, Burger-, Gast-, Bienen-, Holz-, Lager-,

Land-, Court-, Giebe-, Treppen-, Buro-, Block-, Gerate-, Zucht-, Geburts-,

Rat-, Johannes-, Gemeinde-, Miets-, Seuer-, Gewer kschafts-, Bank-,

Pfarr-, Schul-, Volks- -haus

- » Sammelbezeichnungen von Menschen, Organisationen”, z.B.
Eingeborenenfarm, Lagerkomitee, Landvolk, Randgruppe (4), mit der langsten
Wortbildungsreihe zu Gruppe:

Ordner-, Reporter-, Besucher-, Abgeordneten-, Christen-, Menschen-,
Muskel-, Sessel-, Dreier-, Reise-, Bau-, Problem-, Planungs-, Sudien-,
Kommando-, Schulungs-, Kampf-, Rand-, Wert-, Tarif-, Partei-, Macht-  -gruppe

- »Anzahl, Maleinheiten”, z.B. Skatpartie, Frauengquote, System-
komponente, Leistungsgrad, Lebenstell (3,7), mit der [angsten Wortbildungsreihe
Zu Stuck:

Gesdllen-, Meister-, Achsel-, Mund-, Kleidungs-, Schmuck-, Mist-, Papp-,

Holz, Grund-, Wald-, Kuchen-, Zucker-, Anschluf3-, Bruch-, Beute-, Fund-,
Bestimmungs-, Beweis-, Erinnerungs-, Schrift-, Probe-, Pracht-,

Ausstellungs-, Kunst- -stiick

- ,» Veranstaltung, Spiel”, z.B. Bestattungsfeierlichkeit, Rettungsaktion,
Obstmarkt, Wortspiel (3,3), mit der léangsten Wortbildungsreihe zu Spidl:

Kinder-, Flossen-, Mienen-, Kérper-, Kneipen-, Gebarden-, Wurf-, Trauer-,
Wort-, Krieg-, Kréafte-, Katastrophen-, Vabanque-, Gesdllschafts-, Glicks- -spiel

- ,Dasan”, z.B. Kopfgeburt, Waldsterben, Ausgangsschmelze, Pesttod,
Wissenschaftsgeschichte (3,2), mit der léangsten Wortbildungsreihe zu Geschichte:

Indianer-, Madchen-, Weiber-, Menschen-, Loéwen-, Insel-, Dorf-,
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Welt-, Sadt-, Landes-, Kirchen-, Haus-, Glocken-, Entwicklungs-,
Lebens-, Liebes-, Kriegs-, Natur-, Zeit-, Nibelungen-, Wirtschafts-,
Dollar-, Menschheits-, Soziologie-, Wissenschafts-, Kunst- -geschichte

Unulblich sind Wortbildungsreihen fir Eigennamen (1,3 Belege), Termini
(1,5), Tiernamen (1,6) sowie fir Bezeichnungen der physiologischen Sphére (1,7).

Die angefiihrten Angaben erlauben uns unter den lexikalisch-semantischen
Unterklassen von Hauptwaortern zwel Gruppen auszusondern:

1. Haufiggebrauchte LSU wegen ihrer grofen Einheitsmenge, m.aW.
ihres grof’en Umfangs: LSU , Gegenstdnde und Instrumente”, LSU ,, Person”,
LSU , Verhalten und Handlungen”, LSU , Tétigkeit, Aktion”, LSU ,, Sprache und
Rede”’, LSU ,, Somatismen”.

2. Haufiggebrauchte LSU, denen hohe Worthildungsaktivitét ihrer Einheiten
eigenist: LSU ,Raum und Ort”, LSU ,, Kennwerte und Eigenschaften der Gegen-
stande”, LSU ,, Gebaude und Bauten”, LSU ,, Sammel bezeichnungen von Men-
schen, Organisationen”, LSU ,Anzahl, Mal3einheiten”.

Der Gebrauch von LSU der Substantiv-Hauptworter sieht fir verschiedene
Stile (siehe Tab. 5 und Abb. 2) im Allgemeinen dhnlich aus, wovon auch die
Werte der Rangkorrelation zeugen (siehe Tab. 6). Das betrifft vor alem Eigen-
namen, die in alen Stilen (Rang: 34) gleich wenig gebraucht werden; die Nomen
der Bewegung (Rang: 16-15,5-15); Dokumente und Geld bezelchnende Substantive
(Rang: 24-23,5-25,5); sehr oft kommen in allen Stilen Substantive des Raumes
und des Orts (Rang: 3-5-4) sowie Kennwerte und Eigenschaften der Gegenstande
(Rang: 5-6-1) und selbst Gegenstande und Instrumente (Rang: 1-4-6) vor; viel
seltener aber Tiernamen (Rang: 27-30-28,5), Wahrnehmungssubstantive (Rang:
33-32-30), Begriffe aus der physiologischen Sphéare (Rang: 29-26,5-27) und phy-
sikalische Eigenschaften (Rang: 23-28-24).

Ein grolRer Unterschied charakterisiert solche Unterklassen, wie Termini,
die in der Belletristik kaum gebraucht werden (Rang 32), aber in der Publizistik
(Rang 21) schon ofter vorkommen; diese sind vor allem im wissenschaftlichen
Stil (Rang 8) sehr gebrauchlich. Fast dasselbe betrifft die Substantive der men-
talen Sphére (Rang: 28-13,5-10) und abstrakte Begriffe (Rang: 20,5-18,5-5). So-
matismen hingegen sind typisch fir die Belletristik (Rang 6), im Unterschied zu
den beiden anderen Stilen (Rang: 22-25,5); dies gilt auch fur Essen und Getrénke
bezeichnende Substantive (Rang: 15-33-33). Die Nomen mit dem Sem ,, Staat,
seine Attribute® kommen vor allem in den Zeitungen vor (Rang 8), viel seltener
im wissenschaftlichen Stil (Rang 18) und in der Belletristik (Rang 26). Eine
Differenz kennzeichnet den Gebrauch der Substantive, die Gebaude und Bauten
benennen und vor alem in der Belletristik fixiert wurden (Rang: 4-10-21) und
Pflanzenbezei chnungen, die im wissenschaftlichen Stil einen hohen Gebrauchs-
rang zeigen (Rang: 12-29-9).
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Tabelle5

Gebrauchsfrequenz und Range der LSU von Substantiv-Hauptwortern im Modell
N + N in verschiedenen Stilen

wissenschaft-

LSU Belletristik | Rang |Publizistik| Rang licher Stil Rang

1 |Person 497 2 188 1 35 14
2 |Tiere 56 27 5 30 9 28,5
3 |Somatismen 211 6 13 22 11 25,5
4 |Attribute des 109 | 17 4 |31 7 315

Menschen
5 |Pflanzen 146 12 6 29 61 9
6 |Stoffeund Materialien 135 14 8 26,5 59 11
7 |Raum und Ort 412 3 80 5 96 4
8 |Gebadude und Bauten 348 4 44 10 25 21
9 |Gegenstande und 672 83 4 78 6

I nstrumente
10 |Essen und Getranke 122 15 2 33 6 33
11 |Anzahl, Maleinheiten 156 11 29 17 73 7
12 |Bewegung 110 16 30 15,5 33 15
13 (Tétigkeit, Aktion 160 10 50 9 117 3
14 |Dasein 107 18 39 11,5 51 13
15 |Possessorische Sphére 24 31 10 25 28 19
16 (Mentale Sphére 51 28 31 13,5 60 10
17 |Wahrnehmung 14 33 3 32 8 30
18 |Seelische Sphére 73 22 30 15,5 21 23
19 |Sprache und Rede 208 7 66 7 31 17
20 |Physiologische Sphére 43 29 8 26,5 10 27
21 Verhalten und 188 | 8 | 126 | 2 119 2

Handlungen
22 |Eigenschaften des 36 30 11 |235 22 22

Menschen
23 |Naturerscheinungen

und ZustEnde 63 25 15 20 9 28,5
24 |Physikalische

Eigenschaften 72 23 7 28 17 24
25 |Zeit, Alter 140 13 39 11,5 27 20
26 |Kennwerte und

Eigenschaften der 214 5 67 6 207 1

Gegenstande
27 |Veranstaltung, Spiel 78 19 31 13,5 7 31,5
28 |[Eigennamen 4 34 1 34 0 34
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29 |Staat, seine Attribute 61 26 56 8 29 18
30 |Dokumente, Geld 66 24 11 23,5 11 25,5
31 |Termini 18 32 14 21 62 8
32 |Sammel bezeichnungen
von Menschen, 162 9 101 3 32 16
Organi sationen
33 |Abstrakte Begriffe 75 20,5 24 18,5 86 5
34 W|$e_nschaft, Kultur, 75 20,5 24 185 56 12
Traditionen
¢ Belletristik ® Publizistik A wissenschaftlicher Stil
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Abb. 2. Rangkorrelation der LSU von Substantiv-Hauptwortern im Modell N + N
in verschiedenen Stilen

Tabell

eb

Ahnlichkeit der Stileim Gebrauch der LSU
von Substantiv-Hauptwortern im Modell N + N

Wissenschaftlicher

Belletristik | Publizistik Sl
Belletristik 0,647 0,480
Publizistik 0,622

Wissenschaftlicher
Stil
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Wie wir sehen, ist die Ahnlichkeit der Stile in diesem Fall viel hoher als
fir Bestimmungsworter. Alle drei Paare erweisen effiziente Korrelationswerte
bei P=0,01. Die Tendenz zur groReren Ahnlichkeit des Paars , Belletristik-Pub-
lizistik® ist aber auch hier zu beobachten.

5. Vergleichscharakteristiken der L SU von Substantiv-Bestimmungs- und
- Hauptwortern im Modell N + N

Die Produktivitét einer lexikalischen Einheit, die in einem Kompositum mit dem
Modell N + N gebraucht wird, hangt kaum von ihrer Rolle als Bestimmungs-
oder Hauptwort ab (Matskulyak 2006). Um den Einfluss dieses Faktors auf den
Gebrauch bestimmter lexikalisch-semantischer Unterklassen festzustellen, brin-
gen wir alle substantivischen Bestimmungs- und Hauptworter ihren LSU nach in

Tabelle 7.

Tabelle7

Quantitative Verteilung der L SU von Substantiv-Bestimmungswortern
und -Hauptwortern

Bestimmungswort| Hauptwort
Ne LSV Zahl Rang | Zahl | Rang
1. |Person 604 1 1689 | 2
2. |Tiere 205 14 | 69 | 29
3. |Somatismen 333 8 (234 | 11
4. | Attribute des Menschen 67 31 | 120 | 23
5. |Pflanzen 317 9 | 209 | 12
6. |Stoffe und Materialien 489 4 | 196 | 13
7. |Raum und Ort 521 2 |564| 3
8. | Gebaude und Bauten 305 10 | 404 | 6
9. | Gegenstande und Instrumente 519 3 [805| 1
10. | Essen und Getranke 162 17 | 129 | 21
11. |Anzahl, Mal3einheiten 119 24 | 248 | 10
12. | Bewegung 138 20 | 164 | 17
13. | Tétigkeit, Aktion 420 5 |320] 7
14. | Dasein 173 16 | 181 | 15
15. | Possessorische Sphére 57 32 | 60 | 32
16. | Mentale Sphére 107 26 | 136 | 19,5
17. | Wahrnehmung 28 34 | 24 | 33
18. | Seelische Sphére 130 23 | 122 | 22
19. | Sprache und Rede 249 11 | 291 | 8
20. |Physiologische Sphéare 75 30 | 61 | 31
21. |Verhalten und Handlungen 373 7 | 421 | 5
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22. |Eigenschaften des Menschen 39 33 | 64 | 30
23. | Naturerscheinungen und Zusténde 158 18 | 85 | 28
24. | Physikalische Eigenschaften 91 29 | 95 | 25
25. | Zeit, Alter 219 12 | 192 | 14
26. |[Kennwerte g.nd Eigenschaften 200 15 | 483 | 4
der Gegenstande
27. |Veranstaltung, Spiel 96 28 | 113 | 24
28. |[Eigennamen 131 215| 5 34
29. | Staat, seine Attribute 211 13 | 136 | 19,5
30. | Dokumente, Geld 102 27 | 88 | 27
31. | Termini 131 215| 92 | 26

32. | Sammel bezeichnungen
von Menschen, Organisationen 379 6 |28 9
33. | Abstrakte Begriffe 144 19 | 177 | 16
34. | Wissenschaft, Kultur, Traditionen 114 25 | 141 | 18

Wie wir sehen, wird die allgemeine Tendenz zur Dominierung bestimmiter
L SU ungeachtet ihrer Funktion im Kompositum bewahrt. So gehéren in beiden
Falen zu den haufigsten Unterklassen LSU ,Person”, LSU ,Raum und Ort”,
LSU , Téatigkeit, Aktion”, LSU , Sammelbezeichnungen von Menschen, Organi-
sationen”, LSU ,,Verhaten und Handlungen”, LSU ,, Somatismen”, LSU ,, Gebdude
und Bauten” und LSU ,, Sprache und Rede”.

Gleichzeitig fungieren hochfrequente Bestimmungsworter zur Bezeich-
nung der Stoffe und Materialien, Pflanzen sowie der Zeit und des Alters viel
seltener als Hauptwort. Und umgekehrt treffen wir Kennwerte und Eigenschaften
der Gegenstande bezei chnende Substantive sowie Anzahl und Mal3einheiten ganz
oft als Hauptworter und eher selten a's Bestimmungsworter.

Seltene Bestimmungs- sowie Hauptworter sind Einheiten, die Wahrneh-
mungen, Eigenschaften des Menschen und possessorische und physiologische
Sphéren bezeichnen. Bemerkenswert ist der rare Gebrauch der Attribute des
Menschen a's Bestimmungswort, wobel in der Funktion des Hauptwortes sie viel
haufiger funktionieren. Ungeeignete als Hauptwort Naturerscheinungen- und
Zustandsbegriffe sowie Tier- und Eigennamen kommen viel ofter als Bestim-
mungswaorter vor.

Eine grof3e Menge von lexikalischen Einheiten in der LSU kennzeichnet
sowohl Bestimmungs-, as auch Hauptwoérter mit dem Sem ,, Person”, ,, Gegen-
sténde und Instrumente”, ,,Verhalten und Handlungen” und ,, Sprache und Rede”.
Ihrersaits ist fur die LSU ,Raum und Ort”, ,, Sammelbezeichnungen von Men-
schen, Organisationen”, ,, Gebaude und Bauten” in beiden Funktionen eine hohe
Produktivitédt der Lexeme charakteristisch.

Einige Unterschiede sind fur die LSU , Tétigkeit, Aktion” und ,, Soma-
tismen” zu erwdhnen, die as Bestimmungsworter dank der hohen Produktivitét
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ihrer Einheiten und als Hauptworter dank dem grof3en Umfang der Lexeme hoch-
frequent sind.

Die néchste Graphik (siehe Abb. 3) veranschaulicht uns die Verteilung der
LSU in beiden Funktionen. Auf der x-Achse werden die LSU-Nummer ange-
geben und auf der y-Achse die Rénge der LSU.
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Abb. 3. Gebrauch der LSU von Substantiv-Bestimmungswortern
und —Hauptwortern

Die Korrelationsanalyse der Daten in der Tab. 7 erlaubte uns den Ahnlich-
keitsgrad zwischen diesen zwei Verteilungen zu bestimmen. Der Koeffizien-
tenwert betragt 0,810 (Poo; = 0,44), was die geahnte Ahnlichkeit bestdtigt und
uns behaupten 1&sst, dass der Gebrauch von verschiedenen Substantiv-LSU mit
Ausnahme von einigen Einzelfdlen wenig davon abhangt, in welcher funk-
tionalen Rolle sie in einem Kompositum fungieren.

6. Schlussfolger ungen
Ein Fazit aus der durchgefiihrten Untersuchung ziehend kénnen wir feststellen,

dass das Funktionieren der LSU von Bestimmungs- und Hauptwortern in Zusam-
mensetzungen mit dem Modell N + N durch eine Ahnlichkeit gekennzeichnet ist.
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Ein gewisser Unterschied ist zu bemerken, wenn wir die haufigsten Unter-
klassen beobachten: als Bestimmungsworter kommen gewdohnlich die konkrete
Begriffe und viel seltener Abstraktionen, wobel die Hauptworter eine fast gleiche
Verteilung nach diesem Kriterium unter den groften semantischen Unterklassen
feststellen lassen.

In beiden Fallen sprechen wir von zwei Kategorien der haufig gebrauchten
semantischen Unterklassen:

1) dank der Vielfadtigkeit und Fulleihrer lexikalischen Einheiten;

2) und dank der hohen Wortbildungsaktivitét ihrer Einheiten.

Die Vergleichsanalyse erlaubt uns zu behaupten, dass folgende LSU:
,»Person”, , Gegenstande und Instrumente”, ,, Verhalten und Handlungen”, ,, Spra
che und Rede” ausschliefdlich der ersten Kategorie zugeordnet sind. Dabei betrifft
es sowohl Bestimmungs-, as auch Hauptworter. Diese beiden funktionieren auch
gleich, aber genief3en dabel eine hohe Wortbildungsaktivitét in den LSU: ,, Raum
und Ort”, ,, Sammelbezeichnungen von Menschen, Organisationen”, , Gebaude
und Bauten”.

Unter diesen hochfrequenten Unterklassen gibt es auch solche, die ver-
schiedene Kategorien in verschiedenen Funktionen bevorzugen. Als Bestim-
mungsworter sind die Einheiten der LSU ,, Tatigkeit, Aktion” und ,, Somatismen”
hochaktiv und als Hauptworter erweisen diese Unterklassen einen breiten lexi-
kalischen Bestand.

Der Gebrauch von verschiedenen LSU in drel untersuchten Stilen zeigt
uns positive Korrelationswerte, die eine hthere Ahnlichkeit fiir das Paar ,, Belle-
tristik-Publizistik® ergeben. Es muss aber betont werden, dass der Grad der Kor-
relation fir Hauptworter stérker ist.

Wie fur einzelne lexikalische Einheiten, so auch fir die LSU im Allge-
meinen pragt die funktionale Rolle (Bestimmungs- oder Hauptwort) ihren Ge-
brauch kaum. Mit Ausnahme von einigen Einzelfdlen wird eine hohe Ahnlich-
keit in ihrem Funktionieren bestétigt.

Literatur

Braun, P. (1998). Tendenzen in der deutschen Gegenwartssprache: Sprach-
varietaten. Stuttgart-Berlin-Koln: Kohlhammer.

Godglick, P. (1997). Nominalkomposita in Texten — Textinformation in Nomi-
nalkomposita. Einige Aspekte ihrer Semantik. Grazer Linguistische Su-
dien 47, 21-40.

Henzen, W. (1957). Deutsche Wortbildung. Tubingen: Max Niemeyer Verlag.

Koeder, A. (1999). Von Ferdinand de Saussure zu einer formalen diachroni-
schen Semantik. Konstanz. http://deposit.ddb.de/cgi-bin/dokserv?idn=
958128987& dok var=d1& dok ext=pdf& filename=958128987.pdf .



http://deposit.ddb.de/cgi-bin/dokserv?idn= 958128987&
http://deposit.ddb.de/cgi-bin/dokserv?idn= 958128987&

Komposita des Typs N + N im Deutschen 169

Langer, S. (1998). Zur Morphologie und Semantik von Nominalkomposita. Ta-
gungsband der 4. Konferenz zur Vorbereitung natirlicher Sprache
(KONVENS): 83-97.

Lewizkij, V., Matskulyak, Y. (2009). Semantische Kombinierbarkeit von Kom-
ponenten in der Struktur der deutschen Komposita. Glottometrics 19, 14-41.

Matskulyak, Y. (2006). VzZyvannja imennykiv u skladnyh konstrukcijah typu
N + N. Naukovyj visnyk Cerniveckoho universytetu: Vyp. 319-320: Her-
manska filologija 57—69.

Meyer, R. (1993). Compound Comprehension in Isolation and Context. The
contribution of conceptual and discour se knowledge to the comprehension
of German novel noun-noun compounds. Tubingen: Niemeyer.

Motsch, W. (1999). Deutsche Wortbildung in Grundziigen. Berlin/New Y ork: de
Gruyter.

Murjassov, R.Z. (1980). Sovoobrazovatelnaja sistema sovremennogo nemec-
kogo jazyka. Ufa: |zdatel”stvo Badkirskogo universiteta.

Murphy, G.L. (1988). Comprehending complex concepts. Cognitive Science 12,
529-562.

Perebyjnis, V.I. (2002). Satystycni metody dlja lingvistiv. Vinnycja: Nova
knyha.

Springer, K., Murphy, G.L. (1992). Feature availability in conceptual combin-
ation. Psychological Science 3, 111-117.

Tafreschi, A. (2006). Zur Benennung und Kategorisierung alltaglicher Gegen-
sténde: Onomasiologie, Semasiologie und kognitive Semantik. Kassel:
Kassel University Press.

Taylor, J.R. (2003). Linguistic Categorization. Oxford: Oxford Univ. Press.

Ungerer, F., Schmid, H.-J. (1996). An Introduction to Cognitive Linguistics.
London: Longman.

Vandermeeren, S. (1999). Semantische Anayse deutscher Substantiv-Kompo-
sita: Drei Untersuchungsmethoden im Vergleich. Leuvense Bijdragen 88,
69-94.

Vassiljev, L.M. (1990). Sovremennaja lingvisticeskaja semantika. Moskva: Vys-
Sgjaskola.



Kelih, E. et al. (eds.), Issuesin Quantitative Linguistics, Vol. 2, 170-188

Classifying parts-of-speech systems
by their quantitative properties

Relja Vulanovi¢

1. Introduction

In Hengeveld's (1992) functional approach (see also Hengeveld et al. 2004, Hen-
geveld and Rijkhoff 2005, Rijkhoff 2007, Hengeveld and van Lier 2010), word
classes differ between themselves according to what propositional functions (or
sots) they can fulfill. Only four propositional functions are considered: P — the head
of the predicate phrase, R — the head of the referential (noun) phrase, p — the mod-
ifier of the predicate phrase, and r — the modifier of the referential phrase. Verbs, for
instance, can only function as P and the main function of nouns, adjectives, and
manner adverbs® are R, r, and p, respectively. In addition to these four main word
classes that we are used to, languages can have various other word classes. An ex-
ample is the word class of contentives, found in Samoan (Hengeveld et a. 2004).
Thisword class has al four propositional functions.

Languages use different combinations of word classes to fulfill their propos-
itional functions. The number of propositional functionsisin some cases less than 4.
For instance, Tagalog is missing the sot for the modifier of the predicate phrase
(ibid.). Different combinations of word classes define different parts-of-speech
(PoS) systems. Seven main PoS system types are proposed in Hengeveld (2002).
This classification is extended in Hengeveld et a. (2004) to include six additional
intermediate types. However, it is shown later on (Hengeveld and van Lier 2010)
that there exist natural languages with PoS systems which do not fit within the
origina classification. For examples of different PoS systems in natural languages,
the reader is referred to the above-mentioned papers.

Since linguists define word classes in many different ways (see, for instance,
Givon 1993, Vogel and Comrie 2000, Baker 2003, Rijkhoff 2007), Hengeveld's
definition of PoS systems and their classification are not universaly accepted
(Ansaldo et a. 2010). Hengeveld' s approach to PoS systems is neverthel ess interest-

! Adverbs other than manner adverbs are not considered because they usually modify the
whole sentence and not just the head of the predicate phrase.
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ing and has enough merit to be discussed further. It is appealing to quantitative and
mathematical linguists because it can be mathematically generalized and analyzed.

The 7 main PoS system types of Hengeveld's classification are simply labeled
as types 1-7. Types 1-4 are related to some quantitative characteristics of PoS sys-
tems. More specifically, the type number is the number of word classes used, but
only when all 4 propositional functions exist in the system. Therefore, this part of
the classification scheme is quantitatively relevant but not quite complete. Tagalog
and Samoan, for instance, are both classified as type 1 languages although they do
not have the same number of propositional functions (see above). Moreover, the
labels of types 5-7 have nothing to do with any quantitative property of the PoS
system. Because of all this, atwo-dimensional classification of PoS systemsis prop-
osed in Vulanovi¢ (2008). In this classification scheme, each PoS system is labeled
by k.n, where k is the number of word classes and n is the number of propositional
functions. The viability of the two-dimensional classification system has been con-
firmed by different correlation analyses (Vulanovi¢ and Kohler 2009, Vulanovié¢
2010, Vulanovi¢ and Miller 2010).

However, the two-dimensional classification, although quantitatively sound, is
not fine enough to distinguish between some PoS systems. With the new PoS system
types reported in Hengeveld and van Lier (2010), it is possible to have structuraly
different PoS systems with the same numbers k and n. In other words, some systems
of type k.n have subtypes, the difference between which is not only formal, but
essential. Such subtypes have already been considered in Vulanovi¢ (2008). Their
classification labels consist of the numerical part k.n, followed by one or two letters
referring to the propositional functions, the way they are fulfilled in the system; see
Vulanovi¢ (2010) and Vulanovi¢ and Miller (2010) as well. This means that any
guantitative investigation of PoS systems, which involves k and n, has to lump to-
gether all subtypes of the same type. Vulanovi¢ and Miller (2010) is a particularly
Illustrative example of this.

The purpose of the present paper is to investigate the possibilities for obtaining
fully quantitative classification labels for al the PoS system types and subtypes of
interest. It is shown that this is possible to do and four different classification
schemes are proposed. Two of those use three-number |abels, whereas the other two
use four-number labels. All four schemes preserve n as part of the label, but the
word classes are divided into two or three subclasses and the corresponding two or
three numbers are used instead of k. As a way of confirming the adequacy of the
new classification schemes, it is shown that there exists a correlation between the
grammar efficiency of PoS systems and their new labels. A motivation for this
comes from Vulanovi¢ and Miller (2010), where a correlation of this kind is
established for the two-number classification. Vulanovi¢ and Miller (ibid.) use a
three-dimensional generalization of the sigmoid to represent this nonlinear



172 Relja Vulanovic¢

correlation and they provide an explanation why this is an appropriate model. In the
same way, four- and five-dimensional generalizations of the sigmoid are used here.

Two kinds of grammar-efficiency values are considered — those corresponding
to the free word order and those corresponding to the fixed word order. Grammar
efficiency is calculated according to the formula from Vulanovié¢ (2003, 2007). This
formula has been used in Vulanovi¢ (2008, 2009) and Vulanovi¢ and Miller (2010)
in investigations of PoS systems.

The paper is organized as follows. All theoretically possible word classes
within Hengeveld's framework are presented in Section 2. PoS systems are then
discussed in Section 3. After some appropriate assumptions are applied, 17 PoS sys-
tem types and subtypes are left for consideration, 13 of them being structurally dif-
ferent. Each of those receives a unique label in the three- and four-number clas-
sification schemes. In Section 4, the concept of grammar efficiency is briefly ex-
plained and the results of calculating grammar-efficiency values for each PoS sys-
tem are presented. These results are used in Section 5 as the data to which the multi-
dimensional generalizations of the sigmoid are fitted. Finally, concluding remarks
are presented in Section 6.

2. Word classes

As aready mentioned, languages may have less than 4 propositional slots. The
number of propositional slots, n, can be 1, 2, 3, or 4. Table 1 shows all possible
combinations of propositional sots (Vulanovi¢ 2008). The rows for n = 4, 3, 2 can
be explained by saying that the heads P and R are the obligatory slots, whereas the
modifier slots p and r are optional. The row for n = 1 is added for completeness in
order to include the unattested type 1 PoS system of the Hengeveld (1992) clas-
sification.

Tablel
Possible combinations of propositional slots

p
+

+ [+ =

1
+

+ [+ |+ |+ |0

+ |+ |+ |+ |+ |0
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Keeping the combinations of Table 1 in mind, we arrive at the inventory of all
possible word classes, presented in Tables 2-4. Each of thecases, n=4,n= 3,0r n
= 2, isrepresented in a separate table. In the theoretical case n = 1, verbs form the
only word class. The tables also introduce the notation which is used for different
word classes. The label X in Table 2 is used generically — it does not stand for the
same word class in each row in which it occurs; note also that these word classes are
left unnamed. Each word class is defined by the propositional slotsit can fill.

Verbs, nouns, adjectives, and manner adverbs are the only rigid word classes
and all other word classes are flexible. A rigid word class is specialized for one and
only one propositional slot, whereas a flexible word class can fill two or more
different propositional slots.

Table 2
Word classes in the presence of 4 propositional slots
Word class PIR|r|p
Verbs Vi|-]|-]|-
Nouns -|N| - | -
Adjectives -|-la]-
Manner adverbs | - | - | - | m
Heads HiH|- |-
Predicatives Pl-1-19
Nominas -lov|a -
Modifiers -1 - 1MM
- X - X -
- - X |- X
Non-verbs -|IAJAA
Non-nouns Z |- 12 |Z
- XX | X| -
- X|X]-|X
Contentives c|c|C|C
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Table 3
Word classes in the presence of 3 propositional slots
Word class PIR|rorp
Verbs V|- -
Nouns - |N -
Adjectives or a
manner adverbs | | m
Heads H|H -
Non-verbs - | A A
Non-nouns Z| - Z
Contentives C|C C
Table4
Word classes in the presence of 2 propositional slots
Word class PR
Verbs V|-
Nouns - I[N
Contentives (heads) | C | C

3. PoS systems

The above word classes are combined to create different PoS systems. Only those
systems are considered here that satisfy the following three assumptions:

Assumption 1. The possible combinations of propositional slots in PoS
systems are those presented in Table 1.

Assumption 2. Each existing propositional dlot is filled by one and only one
word class.

Assumption 3. The only word classes a PoS system can use in both predicate
and referential slotsare C, A, and M, as defined in Tables 2-4.

Assumption 3 is constraint C2 of Vulanovi¢ (2010). It prohibits word classes
H, X, and Z from being used in PoS systems. The assumptions leave the 17 PoS
systems given in Table 5. All PoS systems that are eliminated by Assumptions 1-3
are unattested (ibid.); see also Hengeveld and van Lier (2010). Some of the re-
maining ones are also unattested and marked by an asterisk. Even the attested PoS
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system types in Table 5 represent ideal structures that natural languages only
approximate (Rijkhoff 2007: 718).

Table5
PoS systems satisfying Assumptions 1-3
Post%ztem Subtype Hentg;/er\)/sld SIPIR|r p
1.4 - 1 c|c|Cc|C
24 P 2 VIA|A|A
' Pp=Rr - Plov|o| @
*Pp - P N|la|®?
34 HM Rr - V |9 |9 |m
rp 3 VINIMM
4.4 - 4 VIiN|lalm
r - c|Cc|C]| -
1.3 "0 g clcl.lc
*Pp - PIN| - |9
*
*2.3 AM 1~ Rr - VIAIA]-
*Rp - VIA|l- A
r 5 VIN|a]-
3.3 "5 - VINT- m
1.2 - - C|C|-]|-
2.2 - 6 V | N -
*1.1 - 7 VI]i-1-1]-

Each PoS system type is labeled as k.n, where k is the number of word classes.
Some of these types have subtypes which are additionally marked by one or two
propositional-slot labels. Two slot labels indicate that there is one word class filling
exactly the two indicated propositional slots. A single head label means that the
corresponding propositional dot is filled by a rigid word class and the remaining
dots share another word class. A single modifier label indicates the only existing
modifier slot. Subtypes 3.4Pp and 3.4Rr have equivalent structures (one word class
for either both predicate or both referential slots and rigid word classes for the other
two dots) and this is why a joint label 3.4HM is used to represent them both.
Similarly, 2.3Pp and 2.3Rr are equivalent and are labeled jointly as 2.3HM. The HM
part of these labels is meant to indicate that the head and the modifier belong to the
same phrase (Vulanovi¢ 2008). Other pairs of equivalent subtypes are 1.3r and 1.3p,
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as well as 3.3r and 3.3p — in this case 1.3 and 3.3, respectively, suffice as the cor-
responding joint labels.

There are 5 rigid PoS systems in Table 5; al others are flexible. A PoS system
is rigid if al its word classes are rigid. In rigid PoS systems, k = n. On the other
hand, a flexible PoS system has at |east one word class which is flexible, thus k < n.
Of the 17 PoS systems in Table 5, 7 coincide with the origina Hengeveld (1992)
PoS system types, as indicated in the table. Thisoriginal classification is extended in
Hengeveld et al. (2004) to intermediate PoS system types, but these are not con-
sidered here. In particular, flexible intermediate types do not satisfy Assumption 2.

In addition to Assumptions 1-3, another constraint on PoS systems is con-
sidered in Vulanovi¢ (2010). This constraint, labeled there as C3, requires that if a
language has nouns, it must have verbs (cf. Hengeveld and van Lier 2010). Although
it correctly eliminates the unattested types 3.4Pp and 2.3Pp, C3 is not as powerful as
Assumption 3. Overall, Assumption 3 correctly eliminates 11 unattested PoS system
types and C3 only 5, 3 of which are covered by Assumption 3. Moreover, even if
3.4Pp and 2.3Pp were excluded, their equivalent types 3.4Rr and 2.3Rr, respectively,
would remain under consideration and the results of the present analysis would not
change. Thisiswhy constraint C3 is not taken into account here.

Table 5 shows that there are 10 main PoS system types but 13 non-equivalent
structures. This is because type 2.4 has two essentially different subtypes, 2.4P and
2.4Pp; type 3.4 — 3.4HM and 3.4rp; and type 2.3 — 2.3HM and 2.3Rp. Clearly, the
labels used for these subtypes are not entirely quantitative — the counts k and n apply
jointly to both subtypes within the same type. This is why in all quantitative
investigations, which involve k and n, the subtypes of the same type have to be
combined together. For instance, this is done in Vulanovi¢ and Miller (2010), where
the correlation between the PoS system type label k.n and grammar efficiency is
analyzed. It is therefore of interest to find some quantitative characteristics that will
make a distinction between the subtypes of the same type.

Four possibilities are considered here. They can be viewed as new numerical
labels for the 13 PoS systems, since each system is represented in a unique way.
Table 6 shows these |abels, denoted by L1-L4. The format of each label in Table 6is
either kikon or Kkikoksn, which means that the last digit, like in the two-number
labeling, indicates the number of propositional slots. The leading digits are such that
ki + Kk, =k, i.e., k; + ko + ks = k. Thisis because word classes are divided into two or
three digoint groups and the count within each group is included in the label. In
label L1, ks isthe number of word classes that are used both in a predicate slot (P or
p) and in areferentia dot (R or r). Then, k; is the number of the remaining word
classes (k; = k — k), which comprise the rigid classes and those flexible classes
which are only used within either predicate or referentia phrase, but not in both
phrases. L2 is a refinement of L1: the count k; of label L1 is split between the rigid
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word classes (first digit of label L2) and the flexible classes which do not cross the
boundary between the predicate phrase and the referential phrase (second digit of
label L2). Inlabel L3, ky is the number of word classes with both head and modifier
functions within the same phrase (either predicate or referential). The relationship
between L4 and L3 is analogous to that between L2 and L1. The first digit of label
L4 is the number of rigid word classes, the second digit is the number of flexible
word classes that are not used as both the head and modifier within the same phrase,
and the third digit isthe same ask,in L3.

Table 6
Four numerical labelsfor 13 PoS systems

PoSsyssem | L1 | L2 | L3 | L4
14 014 | 0014 | 014 | 0014
2.4P 114 11014 | 114 | 1014
2.4Pp 204 | 0204 | 024 | 0024
3.4HM 304 | 2104 | 214 | 2014
3.4rp 214 | 2014 | 304 | 2104
4.4 404 | 4004 | 404 | 4004
13 013 /0013 | 013 | 0013
2.3HM 203 11103 | 113 1013
2.3Rp 1131013 | 203 | 1103
3.3 303 | 3003 | 303 | 3003
12 012 | 0012 | 102 | 0102
2.2 202 | 2002 | 202 | 2002
11 101 /1001 | 101 | 1001

It is established in Vulanovi¢ and Miller (2010) that there exists a correlation
between k.n, as the PoS system type, and the efficiency of the corresponding
grammatical structure. The correlation is modeled by a three-dimensional
generalization of the sigmoid. A natural question is whether a correlation of the
same kind exists when the two-number label is replaced with the new three- or four-
number labels of Table 6. The rest of the paper is devoted to finding an answer to
this question.

4. Grammar efficiency

The PoS system (i.e. the mapping that shows what word classes have what prop-
ositional functions), together with the permitted order of propositional functions,
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forms a grammar. The grammatical structures considered here idealize what can be
observed in natural languages, not only because PoS system types themselves re-
present an idealization, but also because grammatical markers are ignored. This
paper is theoretical in the same sense as Vulanovi¢ (2008) or Vulanovi¢ and Miller
(2010) since no linguistic sample is used in the anaysis. However, it should be
mentioned that grammar efficiency can be calculated in the presence of grammatical
markers, the way this is done in Vulanovi¢ (2009), where a 50-language sample
from Hengeveld et al. (2004) is considered.

From now on, the order of propositional functions will be ssmply referred to as
word order. PoS systems can use different word orders since this is not their defin-
ing characteristics. Only continuous predicate and referential phrases are considered
for smplicity. This means that the following 18 strings represent all possible word
orders:

(1a) PR, RP,

(1b) PpR, pPR, RPp, RpP,

(1c) PRr, PrR, RrP, rRP,

(1d) PpRr, PpRr, pPRr, pPrR, RrPp, RrpP, rRPp, rRpP,

with an additional special case — PoS systems of type 1.1 have P as the only string.
A PoS system can permit all the 18 ordersin (1) or it can have afixed word order. If
n = 4, the minimum possible number of orders, denoted by p-, iS p» = 4. one of each
in (1a), (1b), (1c), and (1d). If n = 3, then p- = 2: one of the two word ordersin (1a)
and either onein (1b), or onein (1c). Finally, p-=1ifn=2orn= 1.

The grammar efficiency, Eff, is calculated by the formula from Vulanovié¢
(2003, 2007), see also Vulanovi¢ (2008, 2009):

®) Eff:vQE.

In this formula, y is a scaling coefficient ensuring that Eff = 1 for maximally
efficient grammars. According to the already introduced notation, n is the number of
propositiona slots and k is the number of word classes. The quantity Q is called the
parsing ratio since its definition involves 3 parsing-related quantities,

B Q= (p—po)/p*.
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Here, p is the number of successful parses of al existing sentences and pg is the
number of ambiguous parses. Both p and py depend on the word-order rules con-
sidered. On the other hand, p* only depends on the PoS system type or subtype; p*
denotes the number of parsing attempts, of which at least one is successful, applied
to al permutations of all possible sentences. By a sentence, we mean aformal string
of word classes, like VMN in a PoS system of type 3.4rp for instance. The pro-
positional function of each word in the sentence is determined during the parsing
process. Parsing? is considered successful if it resultsin at least one of the 18 strings
in (1). Thus, VMN can be parsed as PpR or PrR, which means that this sentence is
ambiguous unless word order is used as a disambiguation device. For instance, if the
propositional functions are ordered like in pPrR, then the only interpretation of
VMN is PrR. Word order is not restricted when calculating p* and all permutations
of each sentence are considered. Moreover, attempted unsuccessful pares are count-
ed aswell. An example of thiswould be r- (where the minus indicates that the parse
has to be abandoned), as an attempted parse of the sentence MVN (for which the
only successful parseis pPR).

In this way, Q measures how free word order is. If p = p*, word order is com-
pletely free and then, if no sentence is ambiguous, Q = 1. Otherwise, Q < 1 either
because there are some word-order rules making p < p*, or because some sentences
are ambiguous. For the given PoS system, Q has different values for different word
orders. This is why an interval [Q-, Q*] of Q values can be assigned to each PoS
system. To illustrate how values of Q. and Q* are calculated, let us consider PoS
systems types 3.4rp and 3.4Rr. Other examples can be found in Vulanovié¢ (2003,
2007, 2008).

All the possible sentences in 3.4rp are the permutations of the strings VN,
VMN, and VMNM, keeping V and M together and N and M together. There are 16
sentences and only 2 are ambiguous:

VN - PR NV - RP
VMN - PpR, PrR VNM - PRr
NMV = RrP, RpP NVM > RPp
MVN - pPR, r- MNV - rRP, p-

VMNM - PpRp, PrR- VMMN = PprR, Pr-

2|t is assumed that parsing is done from left to right, one word at atime.



180 Relja Vulanovic¢

MVMN - pPrR, r- MVNM - pPRr, r-
NMVM -> RrPp, RpP- NMMYV - RrpP, Rp-
MNMYV - rRpP, p- MNVM - rRPp, p-

There are 28 parsing attempts in all and therefore p* = 28. The ambiguity of
sentences VMN and NMV can be resolved by imposing word-order rules to elimin-
ate one of the two possible parses in each ambiguous sentence. This is why the
greatest number of unambiguous pareses, denoted by p’, is p* = 16. If p is increased
to 17, then pg becomes 2 and p — pg < 16. Thisillustrates that the inequality p — pg <
p’ adways holds true. Therefore, from (3) we get that Q < p’/ p* and we set

Q*=p’/p”.

For the 3.4rp PoS system, Q* = 16/28 = 4/7. We can see that the value of Q*
results when word order is maximally free without creating ambiguous sentences.
As opposed to this, fixed word order is considered for Q.. We have seen above that
p > p+, SO We take

Q- = (p+ — po)/p*,

where pg is the number of ambiguous parses for the fixed word order under consid-
eration. In 3.4rp, p- = 4, but ambiguity cannot be avoided if the word order is fixed
as PprR (or RrpP), since the sentence VMN (respectively, NMV) is then ambiguous.
In this case, p- — po = 4 — 2 = 2, which gives Q- = 2/28 = 1/14. Therefore, the
interval [1/14, 4/7] is assigned to the 3.4rp PoS system. This interval contains the
values of the parsing ratio Q for all word orders without ambiguous sentences. This
isin general how Q- and Q* are calculated — ambiguous sentences are completely
avoided if possible. If thisis not possible, like in some fixed word orders in 3.4rp,
ambiguity is then reduced to a minimum.

A different interval can be assigned to 3.4Rr, where all the possible sentences
are the permutations of elements in the strings Vot, Vouor, Vmar, and Vmowox, this
time keeping 9t and 9t together and V and m together. This gives 12 sentences
which are parsed as follows:

Vot - PR, Pr- NV =2 RP, r-

Vmot - PpR, Ppr- avm > RPp, r-
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mVor - pPR, pPr- amV > RpP, r-
Voror - PRr, PrR oV -2 RrP, rRP
Vmowor - PpRr, PprR mV oot - pPRr, pPrR
aoVm > RrPp, rRPp aoumvV > RrpP, rRpP

From this parsing process, p* = 24 and p’ = 12, so that Q* = 12/24 = 1/2. Also, ps =
4 and, no matter what fixed word order is chosen, no sentence is ambiguous.
Therefore, Q- = 4/24 = 1/6 and the interval [1/6, 1/2] is assigned to the 3.4Rr PoS
system.

The two PoS systems considered above are subtypes of the same 3.4 type. In
the efficiency formula (2), Q is the only quantity they differ by. This is because y
has the same value for all PoS systems with the same k and n (see below). Therefore,
for the same word-order rules, 3.4rp and 3.4Rr have different efficiency. This is
indeed supposed to be the case since parsing reveals that these two PoS system types
have different structures. Thisis also why, in quantitative investigations, they should
be treated as separate PoS systems. Different numerical labels enable this. On the
other hand, the four pairs of subtypes, which are mentioned above as structurally
equivalent (3.4Pp and 3.4Rr, 1.3r and 1.3p, 2.3Pp and 2.3Rr, and 3.3r and 3.3p),
have equal efficiency values provided they use the same word order.

The value of y depends on k and n, i.e. on the PoS system type. Within the
family of grammars with the given k and n, we have to find the one with the greatest
parsing ratio and no ambiguous sentences. Suppose such a grammar exists and let its
parsing ratio be Q*. The efficiency of this grammar is set equal to 1, which then
gives y as y = K/(nQ"). Only Assumptions 1 and 2 are taken into account when
looking for the maximally efficient grammar. Therefore, the class of grammars
considered for finding the maximally efficient one also contains subtypes other than
those presented in Table 5. For instance, the maximally efficient grammar within the
3.4 type belongs to an unattested PoS system in which

H>PR, a—=2>r, m-=>p

(Vulanovi¢ 2008). It should be pointed out that y is not needed in Vulanovi¢ (2008).
The values of Q suffice there because the comparison of efficiency values is only
done between the subtypes of the same PoS system type. When, like here, all types
are considered, the scaling nature of y provides the same yardstick for measuring
grammar efficiency of all PoS system types. In this sense, the grammar-efficiency
formula (2) is a relative measure (Vulanovi¢ 2007).



182 Relja Vulanovic¢

If k = n, word order can be completely free without creating ambiguity, thus,
Q"= 1 and y = 1. Otherwise, if k < n and the maximally efficient grammar can be
found, then y > 1, see Table 7. There is no maximally efficient grammar for the 1.4
type since ambiguity cannot be avoided in this case. For thistype, vy is set equal to 1,
which is otherwise the smallest possible value.

Since parsing is a highly algorithmic process, a computer program was created
for calculating Q for al PoS system types satisfying Assumptions 1 and 2. This
program was used to find the values of y. Theresultsare givenin Table 7.

Table 7
The values of the coefficient y

PoS
system Y
type
14 1
2.4 11/8
34 6/5
4.4 1
1.3 5/3
2.3 7/6
3.3 1
1.2 1
2.2 1
1.1 1

With y defined as in Table 7, we use Q- and Q* to calculate the following two
efficiency values:

n n
Eff. = e —, Eff* = * —,
Y Qo vQ

They are presented in Table 8. For any given PoS system, Eff* is the largest ef-
ficiency value which corresponds to the maximally free word order, whereas Eff-
corresponds to fixed word orders. Both Eff* and Eff- are found for grammars without
ambiguous sentences if such grammars exist. If ambiguity cannot be avoided, it is
reduced to a minimum when calculating Eff* and Eff.. Ambiguity is only present in
type 1.4 (both in Eff. and Eff*) and in Eff. for 2.4P and 3.4rp (the latter is discussed
above). Thus, the interval [Eff., Eff*] is an interval of efficiency values for gram-
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mars without ambiguous sentences or grammars with a minimum, unavoidable
amount of ambiguity.

Each pair of equivalent systems is presented in Table 8 by one interval of
efficiency values. It can be seen that some efficiency intervals reduce to a single
value. Thisis the case if and only if k = 1, when word order has to be maximally
restricted since it is the only disambiguation device in the absence of more word
classes. Thisis also why PoS system types 1.3, 1.2, and 1.1 are maximally efficient
and only have one efficiency value, equal to 1. If a PoS system is not maximally
efficient, then there is a unique efficiency interval assigned to it.

Table 8
Efficiency values for PoS system types and subtypes
PoS system "
type/subtype Eff. | Eff
1.4 0.250 | 0.250
2.4P 0.162 | 0.726
2.4Pp 0.393 | 0.786
34HM |0.267 | 0.800
3.4rp 0.114 | 0.914
4.4 0.222 | 1.000
1.3 1.000 | 1.000
23HM 10.438 | 0.875
2.3Rp 0.350 | 0.875
3.3 0.333 | 1.000
1.2 1.000 | 1.000
2.2 0.500 | 1.000
1.1 1.000 [ 1.000

5. Fitting the data

In Vulanovi¢ and Miller (2010), the 13 PoS systemsin Table 8 are reduced to the 10
main types without subtypes. The data for the subtypes 2.4P and 2.4Pp are
combined by making the union of the efficiency intervals and getting the interval
[0.162, 0.786] to represent the 2.4 type. The same is done with subtypes 3.4HM and
3.4rp, as well as with 2.3HM and 2.3Rp. This procedure is not needed here since
each PoS system in Table 8 is represented by its unique label in each of the four new
classification schemes of Table 6.
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Most languages tend to have either a completely free word order or a variation
of afixed word order (Comrie 1989: 88). This is why the endpoints of the efficiency
intervals are only considered® here and their correlation to the three- and four-
number labels is analyzed. When the labeling systems L1 or L3 are used, the data
consist of ordered quadruples (ky, ko, N, y), wherey is either Eff. or Eff*. For L2 and
L4, on the other hand, the data are ordered quintuples (kq, k», ks, N, y).

All efficiency values in Table 8 can be viewed as being between two plateaus,
the plateau of optimal values equal to 1 and the theoretically possible plateau of
values equal to 0. No efficiency value in Table 8 equals O because only such gram-
mars are considered which have a minimum amount of ambiguity, if at all.
However, Eff = 0 if all sentences are ambiguous, which happens if k < n and word
order is made completely free. The two plateaus motivate the use of the multidimen-
sional generalization of the sigmoid as a model to fit the data. This model is given
by the equation

(4) y=1U[1+exp(Yak +bn+c)]

wherem= 2 for labelsL1and L3, and m= 3 for L2 and L 4.

Equation (4) is a generaization of the well-known two-dimensional sigmoid
which is a curve used to model various linguistic phenomena, see Altmann (1983),
Leopold (2005), Vulanovi¢ and Baayen (2007), and other references in these papers.
In two dimensions, the sigmoid usually shows how some linguistic quantity changes
over time. This is known as the Piotrowski or Piotrowski-Altmann Law. A three-
dimensional generalization of the sigmoid is introduced in Vulanovi¢ and Kohler
(2009) to model how the proportion of languages with fixed word order or gram-
matical markers varies in dependence on k and n. The language sample from
Hengeveld et al. (2004) is used for this. The three-dimensional sigmoidal surface is
a special case of equation (4), from which it follows by settingm = 1and k; = k. A
result similar to that of Vulanovi¢ and Kohler (2009) is obtained in Vulanovié¢
(2010), only values of k and n are modified in order to distinguish between main and
intermediate PoS system types. The three-dimensional sigmoid is also used in
Vulanovi¢ and Miller (2010) in the same kind of analysis as the present one, but
without a separate representation of the structurally different subtypes of the same

type.

% Recall that the Eff* values are obtained when word order is as free as possible without
creating ambiguous sentences (if this can be achieved). The Eff+ values, on the other hand,
follow from afixed word order.
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The results of fitting equation (4) to the data are presented in Table 9. The
values of the adjusted coefficient of multiple determination Ra? show that the fit is
better for Eff* then for Eff.. With Ra? values over 86%, the fit for Eff* is very good
in al four labeling systems. As for Eff., the fit is still acceptable, with labels L1 and
L2 being somewhat worse than L3 and L4. It seems that the system L3 provides the
best overal fit. The results in Vulanovi¢ and Miller (2010), for the correlation when
the two-number classification scheme is used, are somewhat better: Ra” = 0.740 for
Eff. and Ra” = 0.951 for Eff*.

Table9
Results of thefit

PoS labeling | Efficiency

s/stem value a a as b c Ra’
L1 Eff. 0936 | 1.127 - 0.943 | -4.703 | 0.680
Eff* -1.630 | -1.351 - 3.958 | -13.619 | 0.861
Lo Eff. 0.829 | -0.052 | -0.032 | 1.368 | -4.914 | 0.685
Eff* -1.950 | -3.196 | -4.218 | 3.806 | -9.980 | 0.888
L3 Eff. 0.710 | -0.030 - 1431 | -5.212 | 0.726
Eff* -1.686 | -2.143 - 3.725|-11.838 | 0.878
L4 Eff. 0.741 | 0.239 | -0.265 | 1.504 | -5.170 | 0.702

Eff* -1.596 | -2.060 | -2.163 | 3.801 | -12.137 | 0.866

6. Conclusions

This paper is concerned with some quantitative characteristics of parts-of-speech
(PoS) systems. PoS systems and the word classes used in them are described follow-
ing the approach from Hengeveld (1992), Hengeveld et al. (2004), and Hengeveld
and van Lier (2010). After some appropriate assumptions are applied, 17 PoS
systems are |eft for discussion. This number is reduced to 13 types or subtypes after
unifying the pairs of PoS systems that have equivalent grammatical structures. In the
previoudly introduced two-dimensional classification of PoS system types (Vula-
novi¢ 2008, 2010), each type is labeled by k.n, where k is the number of word
classes and n is the number of propositional slots (functions). In this, 1<k <nandn
=1, 2, 3, 4. Only 10 PoS system types can be distinguished when this kind of
labeling isused: 1.4, 2.4, 3.4, 4.4, 1.3, 2.3, 3.3, 1.2, 2.2, and 1.1. This is more than
the 7 main types in the Hengeveld et al. (2004) classification. However, 3 of the 10
PoS system types have 2 structurally different subtypes each. Those subtypes do not
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have a separate numerical representation. Thus, in Vulanovi¢ and Miller (2010), the
correlation between the 10 main PoS system types and their grammar efficiency is
established without the possibility to treat the subtypes of the same PoS system type
separately. This paper introduces some new quantitative characteristics of PoS
systems, which enable a unique numerical representation of each of the 13 PoS
systems. The new quantitative characteristics are a refinement of how the word
classes are counted. For instance, the rigid word classes can be counted separately
from the flexible ones. It can also be counted how many word classes have both the
predicate and referential functions, and how many can be used as both the head and
the modifier of the same phrase (predicate or referential). Four different ways of
counting subclasses of word classes are proposed. This gives four new classification
schemes for the 13 PoS systems, two with three- and two with four-number |abels.

In order to confirm the validity of the new labeling systems, the same kind of
correlation analysis as in Vulanovi¢ and Miller (2010) is carried out. It is shown that
there indeed is a correlation, modeled by equation (4), between the grammar-
efficiency values considered and the three- and four-number labeling systems.
Grammar efficiency is calculated using the approach from Vulanovi¢ (2003, 2007).
The formula (2) assigns an interval of grammar-efficiency values to each PoS
system. The valuesin each interval vary depending on the word-order rules. Each of
the 13 PoS systems has a unique grammar-efficiency interval. Only the endpoints of
the intervals are used in the correlation anaysis. The left endpoints represent PoS
systems with fixed word order, whereas the right endpoints correspond to systems
with maximally free word order without ambiguous sentences.

The modeling equation (4) is a multidimensional generalization of the sigmoid
and is justified by two plateaus of efficiency values, one with the values equal to O
and another with the values equal to 1. A three-dimensional generalization of the
sigmoid curve isintroduced in Vulanovi¢ and Kéhler (2009). It is used there, as well
as in Vulanovi¢ (2010) and Vulanovi¢ and Miller (2010), in various analyses of PoS
systems. The present model is a further generalization of the sigmoid to four and
five dimensions.

It should be mentioned that another confirmation of the viability of the new
multidimensional labeling systems is the fact that they can be extended to the inter-
mediate PoS system types, as defined in Hengeveld et al. (2004). This can be done
in the same way as in the case of the two-dimnesional labeling system (Vulanovié
2010).
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