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From Language to Reality 

Constantin Thiopoulos, Athens 

1. Introduction

The representationalistic approach to meaning, according to which meaning is a 
denotational mapping between a language expression and a corresponding idea, 
does not rake into consideration the semiotic processe tbat conslitute this 
mapping. BUL if we look at Janguage as a self-organizing system, it is exactly 
rhese processes lhat are of interesl, because only by focus ·ing on them can we 
explore the self-organization of meaning. This area, which lies on the borderline 
between semiotic , linguistic semantics and philosophy of knowledge, remains 
totally urunvesligated, the reason being that semantic is dom.inated by lhe repre­
sentacionalistic attitude of the rationaUstic paradigm. Both in the Chomskyan 
app1·oacb to language and in model theory, meaning is seen as a fixed association 
of a language term to a given structure. In transfonnational gra111mar Lhe meaning 
of a lexical entry is a set of semantic markers (see Katz, 1965, 1972) lbat represent 
objective concepts, and in model theory the meaning of a renn is a denotational 
mapping to some given formal strncture. Thi attitude does not caplure aL aJI the 
dynamic nature of meaning constitution and moreover blocks the way to a 
genetical interpretation of semantics, i.e. to an investigation of the constilution of 
meaning strnclures; in tead, a synchronic meaning catalogization is pre ·upposed. 

Becau e of compositionality, i.e. that the meaning of a complex expression is 
a function of the meaning of the constituents, denotational emantics works only 
on hierarchical structures. 1 Tue main characteristic of semiotic systems is thal lhey 
are circular truclures (see Thiopoulos, 1992). This circularity is artificial.ly2 

1 In semantics for transfonnational grammar the compositionality principle is immanent in the
projection rules (Katz, 1965). 

2 The artificiality becomes apparent in metaphors. In order to explain metaphors transforma­
tional grammar positsfeature transfer (Levin, 1977), which results in a shortcut ofthe hierarchy 
of the redundancy rules. 
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broken by assuming lhat language is a means for expressing internal jdeas that are 
p�inted in our mind and which form something like logical atoms3

• Again, this 
v1ew does not_ capture �e dynamic interplay between concepts, as self-organizing
schemata for mterpreh_ng the ':"orld and language, i.e. it cannot explain Janguage
as a product of human mteraction but has to presuppose it as a faculty given to us 
by God in order to be able to express our thoughts. 

"Begriffe sind keine fertigen Gebilde, die uns ein deus ex machina in 
endgültiger Gestalt zuspielt, oder die wir aus der Realität in reiner 
Form extrahieren" (Köhler & Altmann, 1993) 

If we want to focus on the self-organizing dimension of meaning then we have to 
start from �u�an i�tera�tion and understand how it is possible that two persons in
a co�umcative s1�abon can us� one expression to refer to one thing instead of 
assummg lhat there 1s a preestabbshed harmony in their minds and that language 
plays the subordinate role of expressing this harmony. The following paper is an 
attempt to develop a sem.iolinguistic frame for the description of the semiotic 
processes, whose synergy constitutes the self-organization of meaning. 

2. Language as a semiotic topos

The c?re of the rationa�stic �pproach to language consists in viewing language as 
a veh1c�e _for :xchangmg 1deas about an external reality. Conforming to the
mechamshc attltude of lhe deductive method, which forms the basis of scientific 
analysis, language is seen as a system for combining lexemes conceived as 
primitive objects, into sentences. 

" ... car il n 'y a que deux choses a apprendre en toutes de langues, a 

savoir la signification des mots, et la grammaire. Pour la signification 
des mots, il n 'y promet rien de particulier; car il dit en la quatrieme 

proposition: lingua illam interpretari ex dictionario, qui est ce qu 'un 

jomme un pue verse au.x langues peut faire, sans lui en toutes le langues 

communes. Et je m 'assure, que vous donniez a M. Hardy un bon 

dictionnaire en chinois, ou en quelque autre langue que ce soit, et un 

3 In semantics for transformational grammar (Katz, 1965, 1972) the circular structures of the
lexicon are_ �roken by assuming that the semantic markers are not words but concepts, which are
eternal enl!t1es, a sort of platonic ideas (see also Peterson, 1973). 

23 









































Glottometrika 15, 1995, 62-76 

"Language Forces" and Synergetic 
Modelling of Language Phenomena 

G. Altmann, Bochum
R. Köhler, Trier

"Language Forces" and Order Parameters 

The modelling of dynamical language phenomena as well as the formulation of 
language and text laws meet with the difficulty of finding appropriate concepts for 
describing the dependence of an entity on another one. In analogy to the corre­
sponding physical concept, G.K. Zipf (1949) postulated the existence of "forces" 
in the dynamics of language. According to Zipf, there are two opposed forces, the 
force of the speaker and that of the hearer - or, the diversification and the unifica­
tion force. On the basis of these concepts Zipf set up the first linguistic model with 
an explanatory claim, which gave a plausible picture of the interaction of linguistic 
processes in many different domains of analysis - even if the logical structure of 
bis argumentation remained imperfect. 

From a modern point of view, in particular within the framework of a systems 
theoretical approach to language, Zipfs "forces" can be reinterpreted as order 
parameters or other system requirements. In fact, many requirements (cf. Köhler, 
1986) and processes in the dynamics of language can be grouped in pairs of 
opposing effects ("competitive" versus "cooperative" processes in synergetic 
linguistics) and assigned to the interests of the (idealised) speakers or hearers, 
respectively. 

A number of the effects of these "forces", requirements, or processes can easily 
be observed in different domains of language. These effects consist of e.g., regula­
rities, equilibration and steady state phenomena, trends, functional dependences, 
and frequency distributions. Tue most regular phenomena among them, i.e. those 
which can approximately be described by means of deterministic methods such as 
formal grammars, algebraic rules, and set theoretical structures, form the object of 
qualitative/formal linguistics. Both types of phenomena, the (almest) deterministic 
and the indeterministic/stochastic ones, demand explanation, i.e. the formulation 
of universal laws which can be used to deduce and predict the observed structures 
and processes. 
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Let us illustrate some spheres of operation of polarised processes (or Zipfs 
forces) by examples from different linguistic levels or subsystems: 

(i) Phonetics. The speaker tends to utter the linguistic material with least
effort. This behaviour causes abbreviation, assimilation, sandhi and other pheno­
mena; the hearer, however, demands maximal phonetic distinctions, words of 
sufficient length etc. in order to decode the message with least effort. In synergetic 
linguistics, this instance of a pair of speaker/hearer forces corresponds to the 
requirement of minimal sign production effort, and of minimal decoding effort, 
respecti vel y. 

(ii) Unit length optimisation. Tue speaker shortens frequent morphs, words,
etc., thereby maximising economy of effort. Now since abbreviation leads in the 
extreme case to a phonetic reduction of words to a minimum, and eo ipso to an 
excessive amount of homonyms, the hearer hinders the speaker in doing so or, as 
an equivalent alternative, forces him to develop new means of discrimination 
(tone, accent, composition etc.). These competitive processes result in an optimal 
length-frequency-distribution. 

(iii) Optimisation of inventories. The inventories of units on all levels of lin­
guistic analysis show similar dynamics. The corresponding processes result in the 
reduction or increase of the number of units (phonemes, morphemes, words, etc.) 
according to the speakers' (minimisation of encoding effort) or hearers' (minimi­
sation of decoding effort) needs, respectively. At the same time, the functional 
relations change as a result of the unification and diversification processes. Lexical 
unification, as an example, corresponds to the speakers' tendency of avoiding 
encoding effort and results in the increase of polysemy in the lexicon, whereas 
lexical diversification, which corresponds to the hearers' need of minimising 
decoding effort, leads to reduction of polysemy. Similarly, the (idealised) point of 
view of the speakers' side prefers a small inventory of polyfunctional units on all 
levels, saving memory and selection effort. On the other side, from the hearers' 
point of view one-to-one relations between form and functions are preferred. 

(iv) Code optimisation. Whenever new code is generated, i.e. by creating new
words and constructs as well as by producing texts using the existing inventories 
(lexicon, grammar), from the speaker's point of view, an optimum would be 
reached if as much information as possible would be expressed by as few linguis­
tic material as possible. Tue hearer, however, needs a minimum of redundancy. As 
a result, at all levels a certain information/redundancy ratio emerges as a com­
promise. Consequently, not a single linguistic inventory (syllable, morph, ward, ... 
inventory) does exhaust its combinatorial potential: only a small proportion of e.g., 
the possible phoneme combinations constitutes valid syllables, words, etc. At the 
text level, we find a certain ratio and certain patterns of information/redundancy 
chunks (given/new, topic/comment, theme/rheme pairs) and the well-known 
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Word Associations and Text 

Ludek Hfebfcek, Prague 

In Glottometrika 13 G. Altmann (1992) presented a deep analysis of the distribu­
tion of word associations. In this paper the concordance between the observed 
distributions on the one band, and different possible theoretical distributions, as 
proposed in the history of this research, on the other hand, is investigated in detail. 
It is shown that the agreement of the data with the Zipf-Dolinskij distribution is 
excellent and that other theoretical distributions do not appear to be satisfactory. 
How��er, there still re�a.ins the problem of systematization which is a necessary
cond1t10n of theory bmldmg, as Altmann himself characterizes the situation. The 
present paper tries to fill in this gap in the theory. We also try to stress its semantic 
consequences. 

Word associations represent a psychological test enabling us to examine certain 
properties of the human mind. The nature of word associations, however, can be 
better understood when they are also viewed from the linguistic side of the 
problem. In psychological experiments linguistic entities are used as a means to 
look into the relevant spaces of the human mind. Logically, we need to obtain non­
trivial infonnation conceming the language used in psychological experiments. 
This non-trivial information can be offered especially by quantitative linguistics 
which is a branch of the theoretical knowledge of natural languages based on 
methodologically acceptable approaches to language. This mainly concerns the 
engagement in fonnulating general linguistic laws such as the Menzerath-Altmann 
l�w which is applied in the present theoretical attempt. Unfortunately, in linguistic
circles such laws are not as well-known as they deserve to be, and philologists,
also sometimes called linguists, are not always able to understand the far-reaching 
consequences of these laws. 

lt is not difficult to suspect word associations of having some links to the sys­
tems of meaning usually called 'semantic systems'. Words are vehicles of mean­
ings, and associations exhibit the relations between their meanings. However, what 
should one understand by the concept of 'semantic system', i.e. a system of mean­
ings? Sometimes semantic systems (and also entire languages) are supposed to be 
a �ythical cistem from which the language users draw units bearing meanings for 
their communication needs. This conception can hardly be supposed to be resistant 
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to deeper criticism. It is more adequate to suppose that language is software 
implemented in individual human heads with their biological hardware. There are 
smaller or !arger deviations among individuals as far as semantic systems in their 
heads are concemed. The process of implementation of this software goes on in 
every communication process. The concept of communication is very broad; it 
does not represent only communication processes using natural languages (cf. 
Bunge, 1983). And the 'semantic system' of linguists who operate with meanings 
of language entities is nothing but an informal abstraction from a certain number 
of texts. We can also say that this abstract semantic system is a non-explicit 
inductive generalization from the real individual semantic systems existing in 
human rninds. The idea of individual personal semantic systems is evidently more 
realistic than that mystical cistern of meanings. And there are many agreements 
and many differences among the individual semantic systems, not only because of 
the differences in the interconnections of neurons carrying our knowledge (cf. 
Bindra, 1976) but also because of the different ways of obtaining this knowledge 
through communication events. These differences are worthy of deeper investiga­
tion. The abstraction, however, is questionable as there is no information about the 
individual semantic systems. The main task of semantics is to search for what is 
common to these individual systems. 

We cannot look into the brain and investigate these systems. One possible way 
to obtain some information is the psychological approach based on word associa­
tions. The other way is offered by linguistics, especially by text linguistics. 

A natural environment for words is a text. By the term 'lexical units' we mean 
here the units which are semantically interpreted either in the way which is 
presented in standard dictionaries of natural languages, or as they are interpreted 
by normal language-users dealing with texts. We mean users without lexicological 
training. For the analyses in text linguistics any semantic interpretation of a word 
in a text is correct. Each text contains a dictionary of (interpreted or not 
interpreted) words, which we call 'lexical units'. This indicates that words are 
combined with the entities of semantic systems in relations which are to a certain 
degree free. Semantic systems appear to be something behind languages and not in
languages. Language units are often supposed to be firmly joined with their mean­
ings; this is useful and advantageous when language structure is described with the 
help of the intuitively grasped meanings. Our task, however, is to approach the 
semantic system from the side of language structures. This is one of the aims of 
testing word associations. Language is a window looking at the landscape of 
semantics. 

Relations among words signal the relations among meanings. These relations 
are evident from grammatical and reference relations of words in sentences and in 
text. Consequently, from grammar and text references inferences to semantic 
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(a) Since we speak about processes, we can use the theory of stochastic pro­
cesses (especially the birth-and-death ones) or differential equations. 

(b) Since entities enlarge their class membership, um models may turn out to
be useful (cf. Krylov, 1982b). 

( c) Since in these processes the needs of idiolect carriers play an important role
because they cooperate and compete, one can use a kind of "synergetic" modelling 
where all relevant factors are set in relation to one another so that the parameters 
appearing in the formulas obtain an interpretation (cf. Altmann & Köhler, 1996). 
From this approach all the alternatives of Section 7 can be derived. Here we start 
from the assumption that the language community must abide by these laws 
because they guarantee optimal communication. Since the community is the 
source of these laws, it must "know" their trajectories intuitively. In order to cap­
ture them we can set up hypotheses about the relative rate of change of a variable. 
We equate it with a ratio of two functions, where in the numerator there are the 
diversifying, creative, changing forces shaping the word-norm, while in the 
denorninator the unifying, conservative, regulating forces can be found, which are 
in competition with the above ones. According to the character of the variable we 
obtain curves or probability mass functions or densities that can be tested in the 
usual way. Tue results existing hitherto serve as positive corroboration of this kind 
of modelling. 
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How Long Are Words in Czech? 

Ludmila Uhl(fova, Prague 

This is a question commonly asked about Czech as well as about any other lan­
guage. Wor�s consist of smaller parts, and, obviously, there are many reasons why 
we should like to know how many smaller parts 'fit' in them. Any question about 
the length of a linguistic unit at some language level and of some degree of 
complexity pertains to the basic questions concerning the syntagmatics of lan­
guage. However, if an answer that will go beyond an elementary, 'impressionistic' 
l�vel of description is expected (which, anyway, is how the question is put in the
tltle), the answerer must cope with a whole package of items.

�ir�t, the�e is a crucial assumption that the length of words is not arbitrary, but
�h�t 1t 1s subJe�ted �o _a mo�e general regularity, and that the regularity - similar as
1t 1s to other lmg�1shc umts - is of a probabilistic nature. Thus, the first question 
from the package 1s: How does the probability structure of word length look like? 
Her� some techniques from probability theory may be helpful; below, we shall try 
to fmd out whether the word length distribution in Czech may be modelled by 
some �eneral type(s) of probability distribution, and which one fits best. By
modellmg the whole distribution and not relying on a single statistical 
characteristic (such as, e.g., the average, mode or median) the fact is respected that 
�e frequencies of word classes of different lengths are proportional to each other 
m one way or another. Generally, the proportionality results from an interplay of 
a gr�at num?e_r of factors of various kinds and force. E.g., beginning from a
funct10nal op1ruon that any language system is a complex paradigm from which a 
speaker can make choices at all levels of grammar and lexicon, then it is clear that 
a spe�er of a strongly inflectional language has at his disposition quite another set 
of ch01ces than a �peaker of a strongly agglutinating or isolating language. 

. Another question follows from a necessary prerequisite of any serious empi­
nca� re�earch, nai�1ely that the data cannot be presented just as 'hanging in the air', 
but Its m�erpretat10n sh?uld be rooted in a more general framework. That is why 
the quest1on of the ch01ce of a suitable linguistic framework is pertinent. In the 
present study, a framework is followed which is described in Wimmer & Altmann 
(1996), Altmann, Erat & Hfebföek (1996), and Wimmer et al. (1994) and which is 
grounded in the philosophy of synergism in language: Text is a creative process, 
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a 'strategy' to be treated 'dynamically', 'as a means leading to a certain
arrangement of elements' (Hfebfcek, 1993: 137; see also Hfebfcek & Altmann,
1993; Köhler, 1993). The present study is a contribution to a synergetic project on
word length theory coordinated by K.-H. Best (see Altmann & Best, 1996) and
supplies it with data on Czech.

In accordance with the project, the word, i.e. the measured unit, is defined at
the text level as any word form occurring in a running text (not as the word in its
canonical form, as given in lexicons). Thus, the word-length distribution is always
studied in a smaller or wider class of texts, and the results are interpreted with
regard to that dass.

The length of words is measured in number of syllables. In Czech, any syllabic
boundary either falls inside the word, or coincides with the word boundary, with
the exception of four zero-syllable prepositions v, k, s, z ('in', 'to', 'with', 'from').
These prepositions, if pronounced (but not so in spelling !), join the first syllable of
the immediately following word, forming a special joint syllable together with it,
so that, potentially, one can imagine a text in which the total of words exceeds the
total of syllables. If we departed from the phonetic level of syllable and counted
the total length of a text in number of syllables, we would have to take the PPs
consisting of a zero-syllable preposition + noun as one 'word'. E.g., s nim ('with
him'), pronounced as ['sni:m], would be counted as a single one-syllabic 'word',
similarly v Praze ('in Prague') ['fpra-ze] as a single two-syllabic 'word', and k
nadrazf ('to the station') ['kna:-dra-zi:] as a single three-syllabic 'word'. This is
how Ludvfkova (1985:22,153) proceeded in her pioneering statistics of word
length in terms of syllables. In contrast to Ludvfkova, we start from the level of
word, and therefore, the zero-syllable prepositions are treated as a separate closed
class of zero-syllabic words.

On the other hand, problems of syllable boundary with words containing
consonant clusters are left out, because the number of syllables is not affected by
placing the syllable boundary at any position within the duster.

Let us present the data. The corpus of Czech texts consi ts of twenty-four short
stories by a famous contemporary writer, Bohumil Hrabal 1

• The following short
stories have been analyzed:

310 Expoze panu ministru informaci 
315 Lednova povidka 

334 Romantici 
335 Umele osudy 

1 B. Hrabal, Jarmilka. Sebrane spisy sv. 3. Prague 1992; B. Hrabal, Rukovet' pabitelskeho

uaii! Sebrane spisy sv. 8. Prague 1993, Prazska imaginace. My thanks are due to colleagues 
from the Computer Corpus of Czech who kindly lent me two diskettes with Hrabal's texts. 
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