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INTRODUCTION

Wolfgang Wildgen
University of Bremen

The volume "Process Linguistics" contains the second series of
articles collected by Thomas Ballmer in the years 1981 and 1982,
He had the intention to represent the entire range of scientific
activities in this new sector of linguistic research. The first
series of papers was completed when Thomas Ballmer died (2nd ge-
cember 1984) and my colleagues Hannes Rieser and Hans-Jiirgen
Eikmeyer took care of it. The volume "Linguistic Dynamics. Dis-
courses, Procedures and Evolution" appeared in the collection
"Research in Text Theory" (De Gruyter, Berlin, 1985). The original
introduction to the two volumes written by Thomas Ballmer is

published as a section of this bock (pp. 1-14).

As the second volume was not complete and finished, it had to be
modified. I included some new articles: Thomas Ballmer's essay:
"Case, Aktionsart and Ergativity" and an article by myself, which
is complementary to Ballmer's paper and elaborates some ideas put
forward by him. Some of the articles originally submitted had been
published in the meantime, some have been withdrawn or revised by
the authors. The general character of the volume, however, is in

accordance with Ballmer's original concept.

Almost five years after Thomas Ballmer's initiative we can look
back on the "dynamic movement", which began in the mid-seventies
and had its heyday between 1981 and 1985. As a point of departure
of our "historical" reflection we can consider the first announce-
ment of the volume "Linguistic Dynamics", written by Thomas
Ballmer in 1981.
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LD First Announcement

During the last few years a view of linguistic
phenomena was given a new impulse and revival
which is best characterized as dynamic.
In contrast to an exclusively relational and
static conception, the dynamic view concentrates
on lingquistic processes. Temporality is in
focus. The production, flow and interpretation
of utterances and thoughts are considered in
temporal detail. Procedural mechanisms of
language are discussed. The creation and pro-
cessing of discourse are of increasing concern:
motivation, goals, intention, planning, action,
context change, performance, reactions. In addi-
tion the mental and linguistic procedures on the
- level of speech synthesis and analysis, the dynam-
ic viewpoint of language development, of histori-
cal and maybe even of biological evolution become
of interest. Psycholinguistic, sociolinguistic
and anthropological questions are raised as well
as questions of second language learning and
teaching. Theoretical strands of linguistics
- logical grammar, artificial intelligence,
theory of grammar, etc. - as well as empirical and
applied fields of linguistics can make use of the
new perspective of analysis.

There is the idea of collecting original papers
focusing upon the various topics of linguistic
dynamics - as this newly developing viewpoint may
be called perhaps - and to publish them in a volume.

The background of this enterprise were scientific activities and
publications since 1978, especially the discussion in the Biele-
feld working group on "Language and Logics" (since 1974). In
1978 a workshop was held which discussed the problem of vagueness
and fuzziness (published in Ballmer and Pinkal, 1983). Some of
the work was also documented in the volume: "Empirical Semantics
I, II" edited by Burghard Rieger and in the reader: "Words, Worlds
and Contexts. New Approaches in Word Semantics" edited by Hans-
Jirgen Eikmeyer and Hannes Rieser. The group of young scholars in-
terested in the dynamical and procedural aspects of language also
met at several congresses such as:
- The Annual Meeting of the German Society of Linguistics

(DGfS) in Regensburg (1981). Thomas Ballmer organized a

workshop on "Dynamic and procedural aspects of semantics".
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- The Semiotic Colloguium at Hamburg (1981), where H.-J. Eikmeyer
and H. Rieser directed a workshop on "The constitution of

meaning".

- The Annual Meeting of the DGfS in Cologne (1982), where Thomas
Ballmer chaired a workshop on "Dynamic and processual aspects

of semantics".

- The German Meeting of Germanists in Aachen (1982) where Burghard
Rieger organized a workshop, the papers where published under

the title "Dynamics in the constitution of meaning".

- The workshop "Procedural Linguistics" in Bielefeld organized by
H.-J. Eikmeyer and H. Rieser (1982).

- The Roundtable: "Dynamical Aspects of Language and Logics" or-
ganized by Arnold Oberschelp et alii in Kiel (1983). Meetings
dealing with more specific topics at Passau (1983) and Biele-
feld (1984). At the Bielefeld Meeting of the German Society
of Linguistics Herman Haken delivered the inaugural speech:
"Is language a synergetic system?". The co-referents were
Thomas Ballmer, Hans-Jlirgen Eikmeyer and Wolfgang Wildgen.

The group of dynamicists who met on these occasions had very dif-
ferent scientific interests and applied different methods. They
were generally interested in methodological and theoretical inno-
vations which could integrate the multiple advances in the inter-
disciplinary study of language without losing the high level of
formal and mathematical sophistication reached in theoretical

linguistics. We can distinguish several centres of interest:

- textual and conversational processes,

- processes of language use, linguistic innovation and
language change,

- morphogenetic and evolutionary aspects of language,

- computational models of language processing (procedural

models),

- applications of the theory of (nonlinear) dynamic systems
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in linguistics (catastrophe theory, bifurcation theory,

theory of self-organization, synergetics etc.).

The death of Thomas Ballmer, who was interested in all these fields
hastened the separation into different subgroups, each of which
tried to find a stable methodological frame and to consolidate
first results in empirical research. A unified theory of lingu-
istic dynamics became only a long-term goal. In a sense this and
the preceding volume "Linguistic Dynamics" document a first stage
in the scientific development. A subsequent stage will lead to

divergence and consolidation.
The papers contained in this reader are ordered into three groups.

The first group of papers explores the consequences of a radical
shift of paradigm in theoretical linguistics: from the discrete,
structural, combinatorial paradigm to the continuous, dynamical
paradigm. The term "dynamics" gets a precise reading founded in
the mathematical theory of dynamic (especially non-linear) sys-
tems. In this narrow sense a dynamic theory of language or a dy-
namic model is a theory or a model formulated within the framework
of the kind of mathematics developed in catastrophe theory, bi-
furcation theory and nonlinear systems theory (cf. Casti 1985).
The first paper in this group sketches the theoretical programme
of the continuous, analogue and dynamic modelling of linguistic
phenomena. Tim Poston, a specialist in mathematical systems theory,
shows some interesting applications of the new paradigm to the
phenomenon of meaning shift and to the geometry of lexical fields.
The second paper by Thomas Ballmer sets out with a summary of
results obtained in the analysis of the German lexicon of verbs
(cf. Ballmer and Brennenstuhl, 1985). The central notion of a
three-dimensional semantic space is applied to the description

of case, ergativity and 'Aktionsart'. As for the theoretical back-
ground, he refers to bifurcation theory and to the theory of self-
organizing systems. The lexicological perspective is taken up in
the paper by wolfgang wildgen, who summarizes results of cata-
strophe theoretic semantics and considers basic fields of lexical
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categorization, in the field of basic colour terms, of evaluative éd—
jectives and of verbs for basic actions). In its last section the
paper elaborates Ballmer's concept of a semantic space within the
framework of catastrophe theoretic semantics. A second paper by
Wolfgang Wildgen applies catastrophe theoretic schemata to the
description of nominal compounds in German. He arrives at some
basic dynamic principles which govern the coining and the interpre-

tation of nominal compounds in German.

By contrast the second group of papers is concerned with empirical
questions related to dynamic aspects of language. Walter Kindt asks
the fundamental guestion: "why have linguists not so far freed
themselves of such static views and applied themselves to the
development of dynamic conceptions of language?" (this volume,
pp.167f) . He argues in favour of a more empirically oriented se-
mantics: "without stronger empiricism of semantics it will not be
possible to develop dynamic models; without dynamic modellings,
however, no effective semantic theories applicable to practical

problems will be obtained". (ibidem, p. 168).

The papers which follow try to approach processual aspects of
language in a rather informal way. Ton van der Geest gives a
comprehensive picture of language acquisition and language learning
and evaluates the controversy between the (Chomskyan) language
acquisition theory (LA) and the psychological theory of language
learning (LL). Florian Coulmas deals with the dynamics of language
use and of actual changes in language use. The creation of new
derivations, compounds, metaphors, idiomatic expressions (in Eng-
lish) allows for an empirical analysis of actual processes of
linguistic innovation. His results encourage the reassessment of
basic issues in linguistic theory such as: the arbitrariness and
complexity of the linguistic sign. Marina Sbiza presents the
current discussion on speech act theory and develops a dynamic
model of the illocutionary act. Speech act theory "ought to be

the study of the changes that speech acts bring about in their

own contexts” (in this volume, p. 252) and should finally" succeed

in developing into a theory of human interaction" (ibidem, p. 278).
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In the last group of papers questions of language processes are
treated within the framework of traditional formal or technical
methods. Alice ter Meulen considers discourse phenomena within
the framework of modeltheoretic semantics. Her paper marks a
specific stage in the development of these models, i.e.: "the
transition from Montague Grammar with its complete information
models to dynamic interpretation based on partial information
models” this volume, p. 383). In Anthony Jameson's and Wolfgang
Wahlster's paper a computerized dialogue system (HAM-ANS) con-
stitutes the background for the simulation of the generation of
anaphora, ellipsis and definite descriptions. Their system is
able "to take into account the existential assumptions, domain-
related desires, and referential beliefs ascribed to the part-
ners." (this volume, p. 309). In the contribution by Ju. kx. oOrlov
the flow of speech is analysed statistically. He discusses the
results of structural and descriptive models following Herdan's
probabilistic concept of language, with particular reference

to current research done in the URSS.

The studies brought together in this reader reveal the large
spectrum of processual and dynamic models and descriptions. In
terms of continuous scales we could arrange them between two

extremes:

A, Mathematical models for continuous, nonlinear processes (with
self-organization or stabilization) applied to the field of

linguistics.

B. Conservative structural models augmented by techniques for the
covering of "dynamical" aspects (logical models with "dynamic"
interpretation, probabilistic models for the lexicon and

computational models with procedures instead of structures).

In the middle section of the scale we find empirical enterprises
which concentrate on dynamical aspects of language, language use
and the acquisition, learning, innovation and change of language.
At present it is necessary to develop the whole field, although

dynamic system theory promises to become the backbone of the dynam-
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ic and processual paradigm, as it opens up the way to a large in-
terdisciplinary field from neurodynamics (cf. Scott, 1977) to the
social dynamics of interacting populations (cf. Weidlich and Haag,
1983). A first integrated view of dynamic linguistics based on

dynamic systems theory is unfolded in Wildgen and Mottron (forth-

coming 1987).

- printed on 2/9/2023 11:53 PMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost

References

Ballmer, T.T. (ed.), 1985, Linguistic Dynamics. Discourses,
Procedures and Evolution. De Gruyter, Berlin.

Ballmer, T.T and W. Brennenstuhl, 1985. Deutsche Verben.
Narr, Tibingen.

Ballmer, T.T "and W. Kindt (eds.), 1980. zZum Thema Sprache
und Logik. Ergebnisse einer interdisziplindren Diskussion.
Buske, Hamburg.

Ballmer, T.T and M. Pinkal (eds.), 1983. Approaching Vagueness.
North Holland, Amsterdam.

Casti, J.L., 1985. Nonlinear System Theory. Academic Press,
London.

Eikmeyer, H.-J. and H. Rieser (eds.), 1981, words, Worlds, and
Context. New Approaches to Words Semantics. De Gruyter, ’
Berlin.

Rieger, B. (ed.), 1981, Empirical Semantics, Vol. I, II. Brock-
meyer, Bochum.

Rieger, B. (ed.), 1985, Dynamik in der Bedeutungskonstitution.
Buske, Hamburg. .

Scott, A.C., 1977, Neurodynamics. A Critical Survey. In: Journal
of Mathematical Psychology, 15, pp. 1-45.

Weidlich, W. and G. Haag, 1983. cConcepts and Models of a Quanti-
tative Sociology. The Dynamics of Interacting Populations.
Springer, Berlin.

Wildgen, W. and L. Mottron, (forthcoming 1987), bDynamische
Sprachtheorie. Brockmeyer, Bochum,

- printed on 2/9/2023 11:53 PMvia . Al use subject to https://ww.ebsco.conlterns-of-use



PART ONE: MODELLING PROCESSUAL ASPECTS OF LANGUAGE IN THE

FRAMEWORK OF (NONLINEAR) DYNAMIC SYSTEMS THEORY
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"MISTER! YOUR BACK WHEEL'S GOING ROUND!"

Tim Poston
University of California, Santa Cruz

Abstract

Human speech signals have many analogue aspects (pitch, rhythm,
volume ..;), processed before other features by the hearer, which
condition the semantic and syntactic processing of the embedded
strings of words. To treat words as discrete signals, as the
'text' concept of speech acts suagests, leads to a combinatorial
model of the way they are/should be processed; that is, of their
meaning. But meanings can change continuously over time, contrary
to combinatorics, and when they do shift discontinuously the
jumps may be better modelled by continuous dynamics with bi-
furcating attractors than by discrete models. In an example,
meaning reversal is related to the cusp catastrophe (ubiquitous
in nonlinear dynamics and alien to combinatorics) with the possi-
bility of experimental test. Its confirmation would imply the
need for a radically different approach to the construction of

grammars.

Keywords

analogue, bifurcation, bistable perception, catastrophe theory,
disambiguation, frame, hysteresis, linguistics, nonlinear dynamics,

speech recognition

1. My title is taken from a speech cognition experiment beloved
of my schoolmates. Shout it in the right tone to a cyclist and he
will respond - fast - to the prehuman alarm signal of the urgent
call, and skid to a halt. As processing of the verbal content
proceeds, he looks at his rear wheel; and when it is complete, he

laughs or scowls according to temperament.
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This example illustrates that human processing of a string of
words is conditioned strongly by their volume, pitch and rhythm;
which are analysed faster. The message is long completed, and the
bicycle stopped, at a point where the brain is still trying to
analyse the signalled danger to the wheel, and consulting its
sensory apparatus (mainly vision) in the attempt. The question
'What's wrong with the wheel?', which at whatever level of articu-
lation is clearly involved in this activity of analysis, would
never have arisen if the tone of the call had been (for instance)
admiring. The cyclist would have ridden steadily on, and decided
after analysis that the compliment paid his machine was an irri-
tatingly empty one. Danger would not have been part of the 'frame'
(to use a word fashionable in machine linguistics) that governed

the work of interpretation.

This significance of pitch and rhythm in controlling the frame for
analysis is largely neglected in the literature. No adequate nota-
tion exists for it; phonetics texts record the rising tone that
signals a question in many languages, and so on, but what carries
the message "I am telling a joke."? How do I know, sometimes, that
a person I telephone is smiling? These key indicators are left un-
transcribed. And yet, an excerpt of conversation is commonly re-
ferred to as a text, and a transcript treated as equivalent to a
recording. Of course, since no machine can yet produce an adequate
transcript of fluent speech, a true text holds more machine-usable
linguistic information than does a recording. But humans are not
IBM products, and it is almost as hard to pronounce 'Fruit flies
like a banana' ambiguously as to confuse 'lead' the verb and
'‘lead' the metal. Syntax and semantics are voice-dependent. It does
not need the linguistic incompetence of a Nixon (though it helps)
to produce transcripts nearly unintelligible to a human reader.
This result is common anyway, with speech that when heard is per-
fectly clear. No account I have read, or heard, of machine ana-
lysis of conversation has convinced me that the raw material fed
in - let alone the programming - was adequate for the job. (I re-
call one elaborate story-telling analysis, by a researcher imita-
ting the machine, which entirely missed the point that the story-
teller intended to be funny. The fact was audibly blatant, and
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organised the interplay between the storyteller and his wife, but
the researcher's machine imitation had reached the level of
hearing only the transcribable. This is nearer autism than ob-
jectivity.) To hope that machines will find intelligible what
human users of language do not is logically possible, but surely
rather more optimistic than current programs (as against claims)

can support.

As an aside, it is worth noting that not only does a novelist need
to write conversation unlike any transcript, to achieve intelligi-
bility; the difference between a live-seeming fictional dialogue
and a dead one is that the good writer gives successful signals,
without being clumsy or blatant, of the tone in which the reader
should hear the things said. The speech can then be stored in

the reader's memory as though it were real speech.

2. Analogue versus digital description

The implication of the remarks above is not merely that conver-
sation analysts should enlarge their data set (with a somehow
improved transcription code) and proceed as before, while workers
with texts in the true sense (such as translators of the written
word) have not even that modification to make. It is that human
language, in its original vocal use (both historically and with
individuals, far prior to reading and writing) is enmeshed in a

system which is deeply continuous, or analogue1, in its character,

1 'Analogue' here comes from computer usage: an analogue computer
has (by arrangement) dynamics analogous to those of the system
modelled. The fact that it has become almost a synonym for con-
tinuous as against digital description or simulation is an im-
plicit acknowledgement that real systems are almost always
continua, so that the analogy can hold in one case but not the
other (is a finite-state automaton analogous to any naturally
occurring system?), but this acknowledgement has largely been
suppressed by the 'Artificial Intelligence' community. 'Analogue’
as 'continuum theoretic' here is thus wider than 'analogic' ver-
sus 'digital' in (Bateson, 1966), where 'digital' overlaps with
conventional assignment of meaning, as in graphical versus alpha-
numeric symbols. The different pitech structures of "What?" in

(continued on page 14)
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not discrete, digital or combinatorial like (for instance)
Chomsky's transformational grammar. The structural consequences
are profound.

Any claim for such consequences rests on the existence of a real
analogue/digital contrast, which is often casually denied. Every
continuous system can be digitally approximated, in some sense,
arbitrarily well. But in what sense? Digital recordings are, of
course, superb, but no text represents speech by remotely so many

5+bits/sec. does not imply that

bits. (A good description using 10
a textual record at 20 letters/sec. will also be an adequate
account.) Furthermore the approximation of dynamics is a far more
subtle problem than is often suggested in accounts of numerical
analysis. There are many continuous models, stable and successful
in physical prediction, which are remarkably hard to put on a
computer. The natural finite difference schemes blow up after a
couple of thousand steps, and the numerical analysts ("the aca-
demic world's greatest plumbers”; Briggs et.al 1981) patch the
structure with some ad hoc artificiality, to survive for a
thousand or two more steps. Shrinking the step size generally
helps, though in numerical weather prediction (for example) it
.makes things worse by finding sound waves as well as bulk motion,
so that a fix goes the other way. Anyway, steps cannot be shrunk

(continued from page 13 )

"It's coming!" "It's coming!"”
"What?" and "What?"
"I said, it's coming!" "The train!"

are not prehuman linguistic universals, like an angry tone

of voice, let alone structurally analogous to some referent,
but they are continuously variable and hence analogue signals
in the sense used here,
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ad infinitum; and theorems describing the convergence of difference
schemes to the solutions of nonlinear continuous models are thin
on the ground. Theoretical ‘'discrete dynamics', more closely re-
lated to differential equations, discretises time but not the state

variables.

Moreover, though the picture of the brain as a computer-like
assemblage of finite-state neurones is popular among computer
specialists, it has little support from neurology. Neurones are
discrete units, but their firing rates, refractory periods, ionic
permeabilities etc. are continuous variables, whose highly non-
linear interactions remain ill understood. Modelling them by two-
state switches may (or may not) produce useful results for a
particular purpose one has; but it has no general, reductionistic
guarantee. An analogue view of the brain is at least as defen-
sible, and where analogue and digital views - at a given level of
detail in description - produce conflicting expectations of its
behaviour, only experiment can judge between them. A tentative
model whose predictions are out of character for finite state

theories of language is described in Section 5, below.

3. Continuous models of language

I return then to language, hopefully with at least provisional
acceptance by the reader of continuous dynamical terminology in
describing the brain's processing of speech. By implication such
language then enters the description of language itself; for
taking the view that the meaning of a word consists at least in
part of its potential to affect subsequent behaviour (verbal or
otherwise), the meaning is then factored through an analogue inter-
pretation process. To put it another way, the dynamics of the
human brain is a part of English and Chinese, just as the discretc
dynamics of the digital computer is a part of FORTRAN IV and LISP.
Meaning is not a Platonic something a word has, it is a Buddhist

something the five skandhas do with it.

What, then, might a continuous dynamical description of languaqec
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involve, and how would it differ operationally from a combina-
torial one? The following remarks are not claimed to constitute
a theory, but do provide one possible frame for discussion and
lead to suggestions that should be testable.

A point in the 'phase space' of the brain is specified by as many
numbers as it takes to give the state of each of its 10roughly1o
neurones. The paradigmatic theory of the axon (the Hodgkin-Huxley
model) requires four real variables, so it seems unlikely that
one can describe a whole neurone with less; let us say, between
10 and 1000 milliard real numbers to specifv a brain state. These
numbers are too vast for the odd order of magnitude to concern

us more than it does an astronomer, but fortunately in non-linear
dynamics there are very often conditions satisfied that allow a
strict reduction of a problem to just a few variables. There are
some partial explanations of why this is so often true, but since
in some circumstances infinity is a better approximation to 1010
than 10 is (Magnus and Poston 1979), and the relevant theorems
guarantee the reduction only over some range, perhaps smaller than
can be measured, only mystification would be served by enlarging
on them here. Their language is impressive, but their content is
in practice only that the. success in physics, engineering and
chemistry of relating measured quantities to theoretical reduced
variables seems reasonable. (The hard sciences have fewer 'exact
solutions' than their public images suggest, and these are almost
always solutions of highly approximate, idealised models.) How-

ever, one point is

Xy

Fig. 1 Near g, points on C correspond one-to-one with their X,-co-
ordinates, and also with their xjp-coordinates.
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experimentally relevant. If for instance a system described by

two variables x, and X, (Figure 1) is confined for the interesting

part of the dyn;mics to a curve C, returning to it almost instant-
ly if pushed off, then either Xy or X, will do to describe its
position in C - the 'interesting part' of its state - in the
region around gq. Past p, X, fails, and past r, X, fails, but near
g they both work. In a sense this is typically true around most
points (see Poston and Stewart 1978a, p. 414, for more discussion).
Indeed with any number of variables Xqr Xor weey Xy not merely
the Xy but anything we can measure, that is coupled reasonably
with our phenomenon of interest and not too strongly with uncon-
trollables like yesterday's breakfast, will usually do as a co-

ordinate on C and its higher-dimensional analogues.

The net result is that any phenomenon we can describe with a few
variables can be imitated (and in the hard sciences often is) by

a system that has a great many. Low-dimensional suggestions likc
those below of things that may happen are not ipso facto unrealis-
tic, though one should not make a general claim that only low-
dimensional things can happen. (There is a certain limited sense
in which such a claim can be proved for 'elementary catastrophe
theory', but it is certainly false for more general dynamics. For
an inspired non-technical introduction to the phenomenology of

non-linear dynamics, see (Abraham and Shaw 1982).)

Suppose then that we wish to describe the process of decision as
to whether 'your ass', for ekample, refers to your donkey or your
buttocks. (Modern British English has a phonetic distinction which
shows up in spelling; the languages of Tristram Shandy, gentle-
man, and the United States of America do not.) A natural approach,
dynamically, is to think of each final decision as an 'attractor'

like points D and B in Figure 2.
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Fig. 2 A flow (ordinary differential equation) on the plane, with
two attracting points and a saddle.

Tone, context etc. between them fix the starting point and the
dynamical rules (arrows) to be followed. (The fact that one is
talking to a bishop may act more like a fixed parameter affecting
the dynamics, so that D catches more points, than an initial
value. But this distinction is more descriptive than fundamen-
tal.) If the starting point is in the shaded region, the decision
goes to B; if in the unshaded, to D.

Now, in Figure 2 the distinction between the 'basins of attrac-
tion' of (sets of point drawn to) D and B is near a linear one,
decidable by even such a primitive artificial intelligence as the
perceptrons whose limitations are so clearly analysed in Minsky
and Papert (1965). But in Figqure 3 the basins of B (dark shaded)
and D (unshaded) are wrapped infinitely many times around a re-
pelling closed loop (i.e. one from which nearby points depart).
The curve separating them has become so intricate that no simple
algorithm will decide which side of it a peint lies on, short of
'run the system Jfor a simulation of it/ and see where it ends

up'.
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Fig. 3 A flow with three attracting points, two
saddles, and a repelling cycle.

Every point on the edge of the basin of attraction (light shaded)
of the third attractor is also in the edge of both the other
basins. We could equally have wound any number of basins together
on the outside of the cycle, and any other number on the inside,
without leaving the class of stable-in~-shape-under-small-per-
turbations flows in two dimensions. Three dimensions, or two
with discrete time, give examples with simple formulae where
whenever a point is on the boundary of two basins, it is also

on the boundary of a third.

Even if we assume the dynamics to be of gradient type (not a
reasonable restriction for the brain), which forbids such fine
tangling of basins, we can have examples like Figure 4, in which

one basin entirely surrounds another.

In general, even with the simplest non-linear systems the choice
of an attractor is topological and dynamic, not a metrical 'find
the nearest' scheme like the principle universal in (for instance)
computer speech recognition routines, which can generate nothing

subtler than Figure 5.
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Sl e AR

Fig. 4 Graph and contour map of 2{x’+y’l’—6{x’+y’}2+x*+y2+%x.
The basin of attraction (shaded) of the deeper minimum,
under the gradient flow, completely surrounds the basin
of the other.

It is hardly surprising that computer accuracy in speech recog-
nition is dismal; when a metric scheme says that a sound recog-
nised as 'the' by any English speaker is 0.314 distant from its
'the' template, while only 0.242 from 'seven' (Levinson and Liber-
man 1981), it is probably not the choice of metric but the metric

Fig. 5 Basins of attraction of the points marked, under the 'go to
the nearest dot' dvnamic assumed in all nearest-template-
finding computer matching schemes.
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approach that is wrong. Modelling what the brain does is diffi-
cult, but probably for all speech sciences unavoidable. In this
context one could begin by mapping out what machine-generated
sounds are recognised by humans as what words, and how fast the
assignment is in each case, as a step towards the dynamic. One
could at least decide whether the topology is as subtle as Figure

3, or as relatively simple as Figure 4.

In higher dimensions the topological relationships between attrac-
tors can be far more complicated; in computer 'association net-
work' models of language, Jjust as in speech recognition, the re-

lations between words are assumed far simpler.

The claim here, of course, is not that continuous dynamics are
more complicated and subtle than combinatorial algorithms;
Church's Thesis suggests that nothing with clear results can be
more subtle. It is that to imitate continuous systems - even low-
dimensional ones given by simple polynomials - with discrete ones
can require a fine mesh and small steps to get the imitation
gualitatively plausible. (It is noteworthy that computer investi-
gations of ‘'chaos' in simple-looking dynamical equations often
need to work with multiple precision.) Linguistically, this fine
mesh would correspond to recording fine details of pitch, rhythm,
etc.; or, in a written text, allowing so many fine variations of

a 'frame' that the intellectual concept becomes a continuum of
frames, discretised by computational necessity, not a short finite
list. Computing which frame was appropriate would involve far more
data about the words (and their combinations) than is usually
placed in a dictionary or program. Connotations of class, race,
humorous intent, dignity, ..., can all radically change the inter-
pretation of a sentence, to the point of reversinog it entirely.

"I speak not to disprove what Brutus spoke”, in context, gives
Brutus the lie - and with many recordings of the spoken words, the
context could be omitted and the same meaning heard. To an extent,
vocal rendering and context provide mutual redundancy, and thus

at some level of analysis the same kind of information. Either the
brain processes speech characteristics in some digitised form, or

it treats written words as inputs to an evolving analogue (or part-
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ly analogue) entity we call ‘'context' or 'frame' according to ...

context.

The main deduction, or 'prediction', so far from the suggested
analogue character of the structure of language is that it is
liable to be hard to reduce to coarse-grained word combinatorics.
So far, spot on, as anyone who has worked on automatic text ana-
lysis will agree, but so what? Imitating an unknown computer
program's response to input can be pretty tough, too. The con-
tinuous modelling suggestion will only be fruitful if it can
describe in a reasonably simple way some observed phenomena which
resist modelling by combinatorics. The next section suggests an
area in which this may hold true, illustrated by an example in

Section 5.

4. The phenomenon of meaning shift

The meaning of a word often drifts in time, by a gradual shift of
connotations and associations. For example, by its very nature

the mildly archaic flavour of 'to hasten' cannot have been acgquired
suddenly, unlike the totally 'unhip' character that ‘'hep' acquired
in a fashion shift a couple of decades ago. Mild datedness comes
only from a slow passage out of use. This flavour is part of its
current meaning, since it biases the analysis of other words in

tﬁe same speech act towards their older, or more high style,
meanings. ('Hasten here with your ass!' attracts one of the
meanings for 'ass' discussed above, 'Get your ass over here,
fast!' the other.) Meanings, and the frames they contribute to,

can evolve as continuous variables.

They can also jump violently, by sarcasm ("and Brutus is an
honourable man"), metaphor ('This bus is a shuttle.'), and so on.
'Testa' in Latin meant 'chamberpot', and via low Latin gave us
the French 'téte'. 'Nunnery' in Elizabethan slang meant 'brothel'.
'Nice' has leapt around, as we find in the OED, between 'foolish’',

'wanton', 'elegant', 'strange, rare', 'slothful', 'effeminate',
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'shy', 'fastidious', 'scrupulous', 'cultured', 'intricate',
‘exact', 'thin', 'dainty, appetising', and 'agreeable' among
other meanings. 'Fine' has mainly positive meanings, but can
strengthen negative words. 'Presently' has switched from 'at
once' to ‘'sometime soon', while the o0ld sense 'at present' is
presently returning to England from the USA. 'Gift' in German
has changed from its English meaning to 'poison', though 014
High German had both senses and 'Mitgift' still means 'dowry'.

And so on.

At first blush these conspicuous discontinuities argue against
a continuous model for meaning, and so - by implication - in
favour of a combinatorial one. But it is exactly in studying
them that the difficulties of a combinatorial approach become

most acute.

When a word evolves gradually, we may suppose that the community
of its users assigns ‘'a‘’ meaning to it. Ignoring nuances of
difference between generations and individuals, the coarse-
grained approach of treating it as a combinatorial point may

have non-trivial success. But when a word jumps in meaning, both
meanings coexist for a while; such shifts are never originated

by Duden or the Académie Frangaise, with the linguistic community
goose-stepping into line. The new sense originates (often in some
subculture) and propagates, and where it is presently growing
there are many speakers ready not only to take, but to use, the
word in both the o0ld and the new recension. The new sense may be
'slang' for a while, like 'testa' and the example in the next

section, but I will ignore this often-temporary pejorative.

In such circumstances, how is the choice indicated by the user
and made by the hearer? Once again, by tone, rhythm and context.
(Hamlet to Ophelia, "Get thee to a nunnery, go!" was probably far
less ambiguous, one way or the other, to a contemporary hearer
than to a modern scholar; though all senses of a word can re-
sonate in its choice by a poet.) Often, extremes of tone will dis-

ambiguate a word entirely. But do intermediate values of these un-
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transcribed variables act so neatly? Is there a frontier, to one
side of which one hears D, and on the other B (even a frontier
as intricate as in Figure 3), or is there a range of these vari-
ables in which the decisive factor - if any - is context?

To process a word with the help of context cannot mean to reprocess
the whole material of the last half-page, half-chapter or half-
hour's conversation. (Recall the waiter who added a long list of
prices for food and drink, and when someone remembered one more
beer repeated the whole addition. To the suggestion that he add
the one price to his previous total, for the same result, he said
simply "I am not a philosopher".) The processing time, whether
digital or analogue, would explode. Rather, the results of pre-
vious processing are carried as a 'moving frame', or evolving
system of bias in the way words are treated; arguably, a system
in continuous evolution for much of the time, though it too may
sometimes jump. The meaning given to word depends on the recent
history of words read or heard, via a system of continuous

variables.

It is convenient here to draw an analogy with another disambi-
guation process where a meaning is to be chosen.

)

t_\- :

Fig. 6 An ambiguous figure due to Fisher (1967).

The drawing in Figure 6 was reported by Fisher (1967) to be
perceived with egual probability as a man's face, or as a kneeling

girl, when presented free of context.
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Attneave (1971) embedded it in a series (Figure 7).

88884 H

Fig. 7 Attneave's (1971) biasina sequence for Figure 6.

He found that subjects who had just seen the unambiguous 'man'
at left saw the original figure that way with high probability,
while those approaching in sequence from the right usually saw
'girl'. As we go from one end of the sequence to the other, at
some point past the middle the concept assigned to the input
jumps. (Freudian or other aspects could shift the bias for indi-
vidual subjects. But the features of concern here, of unambiguous
ends and an ambiguous central region where the decision depends
on recent history, would only move a bit, not disappear.) Then,
in (Poston and Stewart 1978b), the sequence was enlarged to a
grid (Figure 8) around which

20888580
180838888

10884808448
efefafeelefete

Fig. 8 The effect of loss of detail on Figure 7, from (Poston and
Stewart 1978b).
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a gradual change from seeing 'man' to seeing 'girl', with no
g g9 g

experience of a sudden shift, is possible.

I will not repeat here the somewhat involved reasoning, some
mathematically strict and some heuristic, that suggests the dashed
curve as the natural form for the set of points where perceptual
jumps take place as the figure is continuously changed (for
example, by computer animation). It arises, however, out of an
essentially analogue picture of the brain. The cusped geometry
involved arises with monotonous regularity in the behaviour of
continuous dynamics, and with more general 'attractors' than just
point equilibria. For instance, in the Duffing equation for two
coupled oscillators the attractors are periodic behaviours, and
Zeeman (1976) discusses this as motivation for expecting the

cusp sometimes to organise shifts in the brain's behaviour. At a
more primitive level, it has been shown (Harth at al. 1975, Cowan
and Ermentrout 1978) to organise dynamics of some phenomena in

neural nets, such as the escape mechanism of Tritonia.
It has no combinatorial reason to exist.

It can easily be approximated combinatorially, though often
associated with 'stiff' equations which give numerical trouble
requiring many small calculation steps for reasonable precision.
But it shows up approximated in discrete models only when these
are designed as approximations of continuous ones. Its charac-
teristic features, such as the biconcavity of the cusped curve,
are difficult even to describe combinatorially, let alone to
derive as one does for a broad class of continuous dynamics. Its
ubiquity is natural in a continuous, differentiable setting
(though only in a limited context within elementary catastrophe
theory can one show that nothing else should be expected), while
it has no natural link with finite-state automata. (Precisely
because it is not ubiquitous for all systems, its occurrence when
observed carries information about the class of system studied.
In physics this information is usually already available - systems

being continuous or effectively discrete by inspection - but not
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in the stﬁdy of psychological processes.) The associated pattern
of phenomena can be modelled only poorly, and ad hoc, by combi-
natorics with a small finite set of states. With many states the
fit improves, but not the motivation; a very-many-finite-state
system can do so many things, so few of which match this. Only

a continuous limit in the background can make the cusp reasonable.

Evidence for its occurrence, then, is evidence for the appropriate-
ness of a continuous rather than a discrete picture of the process
studied. (Though it does not exclude an aspect best treated as
discrete, and for the brain's processing of words and pictures

such aspects very likely exist.) There is evidence for its
occurrence in nerve net dynamics, and some for its relevance to
concept selection, such as the choice between the concepts 'man'
and 'girl' above. Where should one look for evidence of its re-

lation to language?

5. A 'bad' example

An outstanding current case of meaning reversal is the black
American use of 'bad' to mean 'good'. The historical naturalness
of this is obvious (when "The only good Injun is a dead Injun",
the wise man admires those the oppressor does not call good;
blacks have got wise), but not my concern here. The usage has
become fashionable among white college students for their own
reasons, and coexists with the earlier meaning. In some situations
the two are morphologically distinguished (the superlative of one
remains 'worst', that of the other is 'badest'), but in general

there is a decision problem.

A touch of imitated black accent, or another word with black
connotations shortly previous, or a tone of admiration, will
disambiguate the word one way. Anger or a highly formal speech
mode will disambiguate it the other. I suggest for experimental
test that there is a grey region of tone values where the inter-

pretation depends on context, just as there are neutral contexts
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in which it depends on tone; with both in the neutral range it
remains ambiguous. Furthermore, the history-dependence of the
interpretation is plausibly organised, like that of the man/girl
figures above, by the cusp catastrophe. One may argue for this

as follows.

I will represent a word not by a point but by a cloud of points,
standing for the fange of ways it can be spoken; for initial
simplicity, a cloud in two dimensions, though far more than two
variables are doubtless needed to specify a speech mode complete-
ly. (This is no real loss of generality, since the loop below
could encircle the set of cusp points in any dimension as it does
in two.) These clouds of points are mapped by the brain into a
representation space of concepts, slightly different for different
points in the same cloud. Some word-and-tone points can map to
more than one concept point, depending on context, so this mapping
(call it ¢ ) is one-to-many. For a particular word-and-tone, it
gives the various concept points processing can lead to: they are
not all realised every time. Identify two points in our 'input
space' of words-and-tones if they have ¢-images, the resulting
concept points in common or very close. Formally, an appropriate
probabilistic theory or a development of the 'tolerance' notion
would be helpful here; but there are problems with the brain
papers of Zeeman (1961, 1965, 1968) using tolerance spaces, and
my own development of the concept (Poston 1972) is not easily
adaptable here. Informally, think of two word-and-tone points as
identified if one could replace the other in a sentence with no
perceived change of meaning, though the word in a transcription

is different.

Drawing clouds as overlapping where thus identified, in white

American college speech we have a ring as in Figure 9.

The vertical variable describes intensity of feeling, increasing
downward, though the horizontal one is hard to label. 'Bad' over-
laps at on end of its range with the unambiguous 'awful'; at the

other, given positive tone or Afro-American context, with the
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equally unambiguous 'super'. It never coincides with mild or
neutral words like 'so-so', but always expresses firm approval
or disapproval. The middle range, around indifference, is in=
accessible at the intensity level of 'bad'.

vk $0-50 LOUSY

SUPER AWFUL

BAD

Fig. 9 A ring of words with overlapping meanings. Similar loops
can be found in French ('terrible'-'super'-'chouette'-"'pas
mal'-'vache'-'epouvantable'-'terrible') and German (closing
by the adverbial ambiguity of 'schrecklich').

Adding the approval/disapproval variable to the picture as a
third dimension, the one-to-many character of the mapping
is resolved (Figure 10).

approval

disupproval

Fig. 10 The two senses of 'bad' separated by an additional
variable.
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If we follow reasoning like that in Poston and Stewart (1978b),
with similar heuristics of a general nature, we are led to embed
Figure 10 in Figure 11, where the point-clouds centre on the
regions marked in the surface.

approval

disapproval

Fig. 11 A surface organising the concept clusters of Figure 10.

There is a continuum of conceptual states between the two
components of 'bad', but since the middle sheet of the folded
surface consists of unstable equilibria and not attractors, they
are not available to this word. Dynamically, if we move 'bad'
from an extreme negative tone to extreme positive we may expect

a jump in perceived meaning as we meet the lower feld; returning,
we do not jump back until reaching the upper one. There is a tone
range in the middle where the concept reached depends on recent
history. We have hysteresis in the meaning of the word.

Quantitatively, it is hard to be rigorous about the overlaps in
the figure, for example between the ranges of 'so-so' and 'OK'.
The rear parts of the graph may therefore seem little more than
metaphor, but they have led us to something testable, in prin-
ciple at least.

Restrict attention to 'bad' itself, as in Figure 12. The model

does not merely predict hysteresis as we vary cues (tone or con-
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text) between positive and negative, with uncued, uncontexted
'‘bad' (e.g. written and in isolation) ambiguous by occupying the
centre without a determining history.

approval

positivity
P

I
intensity

Fig. 12 The suggested graph of response to 'bad' with various
levels of intensity and positivity cues.

It predicts that as vocal or contextual indicators for intensity
of meaning become stronger, the region of ambiguity widens rapidly;
if one is close enough to the organising cusp point, so that the
characteristic local geometry dominates, the increase is faster
than linear. (Near enough to the cusp point, asymptotically, bi-
concavity is an invariant of cusp geometry, though it does not
always hold globally. Hoping that asymptotics remain useful in

the measurable domain is normal in the hard sciences and the very
backbone of such success as the soft sciences' ubiquitous linear
regression has. Globally, very few relations fit a linear model;
asymptotically, most differentiable relations do. Near most points
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the surface in Figure 12 can locally be fitted fairly well to a
linear dependence of A on I and P, around the fold and cusp
points it cannot. Cusp-fitting is thus at least less local than
plane-fitting, and exactly as general for similar reasons. The
appropriate techniques for data-handling, generalising linear

regression, are now being worked out; Cobb and Watson, 1980.)

The American college student being the second most frequent ex-
perimental animal in behavioural studies after the rat, ex-
perimental test of theseé predictions may be practicable. As re-
gards tonal cues, such experiments would both require careful
work on their pafametrisation and be a sensitive test of tech-
nigue in this neglected area, very likely cross-fertilising with
the speech recogniticn problem. Even if the implications for
language structure suggested in this paper are invalid, these
cues are clearly an interesting and insufficiently studied set
of signals important to day-to-day human communication. If,
however, the non-linearity and analogue character of these signals
is as strongly coupled to the structure of language as here
argued, similar geometry in response to positivity and intensity
cues in written material involving 'bad' should show up in ex-
periments, if such cues can be suitably ranked. (Note that the
prediction of a wider hysteresis/ambiquity gap for higher inten-
sity is a non-parametric one, meaningful given only the unscaled
rankings. This may make the design of suitable experiments more
possible.} Such evidence for continuous geometry - even in this
one example - would be of major importance as regards the
structure of language, and the structures to be used in
linguistics.

Confirmation of these predictions, or of similar phenomena else-
where in language understanding, would not establish any
particular continuous model of language, or validate the above
chain of reasoning in any detail. The predictions gain force
from the cusp's universality in non-linear continuous systems,
but the same feature weakens it as a tool for discriminating

between such systems. However, that chain of arguments chiefly
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led to a good-seeming place to look for characteristically
analogue behaviour. If found, such behaviour has theoretical
consequences, just as water quenches thirst whether found by

dowsing or by scanning from orbit.

6. Conclusion

Many workers in 'Artificial Intelligence' insist that they are not
trying to mimic the workings of the human brain, but to make
problem~solving machines/programs. If a machine can win a game

of chess, prove a theorem, or find its way around Mars or the

New York subway, it need not do it the way a human would. (We have
lots of humans to do it that way, already - though a robot goes
cheaper to Mars.) The same applies here. If one can give either

an abstract or a machine-implemented model of language - tra-
ditionally called a grammar - that successfully deals with dis-
ambiguation, pronoun referent identification and so forth, it does
not matter if it does not describe brain workings too. Machine
calculation with numbers does well not to imitate the process

of a human doing arithmetic.

But the results of arithmetic are, in some touch-Gddel sense,
objective. Human language is a human activity, and the right
answers to questions of word meaning are whatever the community
of human users says they are. ("The question is," said Humpty-
Dumpty, "which is going to bé the master - that's all.") Humans,
it is argued above, assign meanings onvan analogue basis, and
have an irresistible tendency to give continuous aspecté to
meaning and sentence structure. They feel strangers and afraid

in computer languages, with their resistance to nuance, metaphor
and allusion, and given the chance would turn them into something
different. American Sign Language, invented as a discrete set of
symbols, rapidly acquired so many analogue, kinesthetic elements
('far that way') that transcription became a major problem, and
adequate translation into American English as hard as for Chinese.

A metaphor works when the concepts involved 'feel the same' to
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thevisual/aural/kinesthetic imagination: is this combinatorial
in character? (Consider "she gave me a severe case of whiplash
of the heart." (Niven 1970), where the scene pivots on the fact
that - to normal humans - the metaphor is self-explanatory.) To
date, computer approaches to language analysis have made exactly

no progress with metaphor.

The heart of metaphor being recognition of similarity, those
workers in pattern recognition who seek to find a 'grammar' of
images, modelled on few-finite-state grammars of language, may
be importing a fundamental error about language into a field

where it will be even less fruitful.

The task of a theorist, or machine analyst, of language is to
predict the results of the human tumbling of superficially dis-
crete words in a system of continuous dynamics. Partial successes
with combinatorial approaches have been achieved, and more doubt-~
less will be. But how far can an approach that negates part of
the essential character of a process, not recognising the kind

of thing it is approximating, succeed in describing its external
behaviour? Is the finite state combinatorial approach to langquage
bad, or bad?
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CASE, AKTIONSART AND ERGATIVITY
A SEMANTICAL BASE FOR TYPOLOGICAL ISSUES

Thomas T Ballmer (+ 2.12.1984)
Sprachwissenschaftliches Institut

Ruhr Universitdt Bochum

The problem of finding the best method to establish a base for
typological issues of natural language phenomena still remains
to be solved. Two of the predominant methods are the language
extens ive method and the theory intensive method.1 The first
relies upon a stepwise investigation of some selected lingu-
istic features through many languages. It is inductive. The
second method relies upon theoretical insights. It is deductive.
Both of these approaches can be quite effectfully criticised,
the first as being ad-hoc with respect to the selection of the
empirically investigated features since it is hopelessly over-
loaded with data, the second as being empirically fastidious
and often only vaguely related to linguistic reality. The
question is wether there is a third way of avoiding some of
these criticisms while maintaining the better aspects of the
two approaches mentioned here.

It is proposed in this article that such a "third way" exists,

1 The first says: select a certain linguistic feature and check

through as many languages as possible whether or not it
applies, and, after having done this for a great number of
features, investigate how the results (for such different

features) relate. Universal (generalized) properties are then

conceived as implications generally true for all or most
languages investigated. Typological properties are clustering

features, characterizing subsets of languages within a system

of such subsets. The second method says: try to understand
what the nature of language is, i.e. what kind of entity

language is, what requirements it should fulfil, what function

it has, what purposes it serves. Universal properties are
then to be taken as deducible from the general truths of the
theory thus obtained. Typological properties are not thus
derivable, but differentiate different (non-arbitrary?) sets
of languages.
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which is more than a simple additive mixture of the two known
methods. It lays the base for many issues of universal grammar

and typology. This method starts out from a large scale semantical
investigation of lingquistic material and thereby lays a fundament
for linguistic theorizing: semantical space. Knowing the structure
of such a semantic space of natural language renders it possible
to investigate grammatical matters of natural language on three
levels: context and performance (pragmatics), content (semantics)
and form (syntax, morphology). In this article we are particularly
interested in typological matters cutting across these three
levels of pragmatics, semantics and morpho-syntax and thereby
dealing with central grammatical categories: case, aktionsart2

and ergativity. In this connection, the notion of case occupies

a dominant place both for typological issues as well as for re-
vealing the tight relationship between context, content and form.
Case thus seems to be a crucial matter for linguistics. This is
the more so if taking into account how successfully the notion of
case has been able to resist an adequate definition or even a
theoretical assessment. As it turns out the above-mentioned se-
mantic space - i.e. the structured domain of what can be seman-
tically expressed in and by language - relates the linguistic forms
of case-markings to the underlying relevant contextual processes,
i.e. mediates morpho-syntax and pragmatics in a categorially and

hence typologically relevant way.

In order to accomplish the task set forth in this article, the
following problems have to be settled: 1. How do we arrive in a
principled and empirically justifiable way at disclosing the
structure of the semantic space of natural language? This would
direct us towards an altérnative approach to provide a base for
typological issues. 2. What is the present state of case defini-
tion, is it satisfactory or not, if not: what would be a better
proposal? Providing a successful alternative for a case definition

would allow us to get a hold on one of the most central and yet

2 We use the German term 'aktionsart' (corresponding roughily
to process phase) in order to avoid confusion with English
or Russian aspect.
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very poorly understood grammatical categories relevant for typo-
logical issues. As we shall be able to see, an answer also leads
us further along our path via the question: 3. What are the con-
sequences which result from the "third way", the method advanced
in this paper, for typology, universal grammar and the theory.

of grammar?

In the sequel we are planning to deal with these three major

groups of problems.

1. The Semantic Space of Natural Language

Very briefly we shall try to motivate why we should set out to
seek the semantic space of natural language. Firstly, is it at
all possible to do so? It would not be, of course, if we had no
reason to assume that there were such a space. Secondly, is it at
all feasible? It would certainly not be were we not to provide an
appropriate method of discovery. Thirdly, is it useful for our
purposes? If not, we should, then, rather refrain from engaging

ourselves in the troubles of such a task.
1.1 Properties of the Semantic Space

Before answering these three questions we should first get a rough
idea of what the properties of such a semantic space of language
would be. As we have briefly mentioned, a semantic space is a
structured domain of what can and should be expressible in and by
language. It is, in other words, an organized domain of the
anthropologically relevant meanings. The existence of such é domain
provides us thus with the limitations of expressibility for human
language. Assuming, as I think correctly, that there may be radical
differences of expressive power among the various languages, the
semantic space should, in addition, characterize the possibilities
of such differences and, specifically, organize the natural growth

or change of the expressive power of a language through history.
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This means that the semantic space, if it exists at all, must be

a rather deep sitting universal, true for all languages, through-
out their historical development. It would not come as a surprise
then, that essential aspects of the semantic space are genetically

co-determined.

The centrality of semantic space is documented also by another
fact. Being the universal matrix for semantic expressive power,
the semantic space should also have its impact upon morpho-
syntactic expressive power: what linguistic forms do exist in

what number, how arbitrary and/or principled are their specific
meanings? Only the meanings demarcated by the semantic space are
prone to being communicable and thus conventionally related to
certain linguistic expressions. In other words; the semantic space
severly restricts, and thereby determines, the morpho—éyntactic
forms. But the situation is even more refined and subtle. Roughly
speaking, only those forms relating to meanings which are rela-
tively easily localizable in semantic space are liable to exist
stably. Accordingly, the semantic space even marks out which
meanings are more likely to be expressed linguistically and which
are not. Because there are anthropologically more relevant meanings
than others, it does not come as a surprise that the differences
in lexicalization, length, formal and phonetico-phonologic
simplicity, frequency of occurrences in a text, etc, are related
to the intrinsic shape of the semantic space. The more relevant

a meaning, the more succinct the expression (this is a brief

version of what we call the principle of relevance).

That the anthropological relevance, i.e. a contextual or pragmatic
property, has a bearing upon which and how meanings of the semantic
space are expressed indicates a crucial fact: the semantic space
mediates between what is the case contextually (pragmatics) and
what are the linguistic means (morpho-syntax). The principle of
relevance tells, in an overall and general manner, how the relation

between pragmatics and morpho-syntax is stabilized within se-
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mantics.3

As things are, a major shift in linguistic theorizing is per-
ceptible. For hard core linguists, especially structuralists

and generative grammarians, morpho-syntax lies at the centre of
interest and of linguistic theory. For applied and hyphen
linguists, pragmatics plays that central rdle of orientation.

With reference to the universal nature of semantic space and its
primordial relation, with respect to syntax as well as pragmatics,
a different stand has to be taken. Semantics seems to lie at the
very core and centre of language and hence of any adequate form
of linguistics. If this were a tenable position it should be a
relatively easy matter to adduce further and independent arguments

for substantiation.

In fact there are four novel and- independent arguments supporting
the centrality and significance of semantics for linguistic
analysis. First, the communicative purpose argument: speakers
subjectively assume that the purpose of language and linguistic
communication is to transport meanings (and not, say, to exchange
meaningless codes). Psycholinguistic memory and operation tests
(paraphrasing, abstracting, expanding) attest these findings on

a quite objective level. Secondly, the translation argument: what
matters essentially for an adequate translation is usually the
content, i.e. something semantical. Matters of style, rhyme and
expression are, except for épecial situations, of a rather marginal

relevance. Thirdly, the language learning arqument: whether in

3 The principle of relevance, in one of its more elaborated
forms, reads as follows: In its use, human language adapts
itself to the anthropological needs of its users. The more
relevant something is anthropologically, i.e. for the users of
the language, the more overtly, i.e. briefly, succinctly,
conventionalized, abundantly etc., it is expressed by a
linguistic entity (-type). The basic level of overtness, i.e.
brevity, succinctness, convention, numerousness etc. is
lexicalized simple non-technical words. Comment words thus
constitute the fundamental level of linguistic expressions
as regards anthropological relevance. (This could be taken as
a relevance-linguistic definition for linquistic %evel of
words.)
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first or second language learning, it is of primary importance

to learn how to express one's intentions. To be able to express
what one means, temporally precedes and is of higher priority

than to express this in a morpho-syntactically and stylistically
correct way. This is true for the three year old as well as for
the foreigner. Fourthly, the invariance argument: meanings are
(quasi-) invariants. They do not much vary through speakers (inter-
personal quasi-invariants), through languages (linguistic quasi-

invariants) nor through time (historical quasi-invariants).

This being so, our motivation to seek to prove the existence of
a semantical, hard core structure, as the semantic space represents
it, is reasonably substantiated. If semantic space exists and if
it could be found, it will certainly prove to be useful: as the
core structure for a demonstrably central topic with respect to

syntax and pragmatics, namely for semantics.

1.2 Retrieving the Semantic Space

The task is now to find out the form and structure of the semantic
space. There are two major problems to be dealt with. Firstly,
this semantic space is a holistic entity. It relates to language
as a whole. It is not possible to pick out an arbitrary part (or

a fragment) of language and to hope that a part of the semantic
space will reveal itself. Secondly, the semantic space is a
universal entity. It thus relates to language tout court and not
to a particular language. Accordingly, the question arises of how
one can possibly find out something reliable, non-hazardous and

representative about that huge and invariant underlying object.

The following assumptions are now made:

(1.1) In order to retrieve the semantic space, we consider the
expressive means of languages in their (proto-)typical

readings and apply a universally invariant method of

semantic classification.
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(1.2) Because the lexicon provides the linguistic (i.e. semantic,
syntactic and pragmatic) basis for the remaining expressive
means of language, we concentrate upon the lexicon, and
extend our knowledge about the semantic space later on from
that basis.

(1.3) As a first approximation, it suffices to concentrate upon
the expressive means (i.e. the lexicon) of one or a few
modern cultural languages (like English, Chinese, Arabic,
Russian, French, German). The argument in support of this
relies upon two facts: semantics and even more so its core,
the semantic space, is quasi-invariant, as we have been
stating. It may vary slightly, but not considerably, through
languages. Secondly, there exists é translation culture
between all linguistically investigated languages equalizing
the meanings expressable in different languages, i.e.
rendering them comparable and, thus again, gquasi-invariant
(cf. that the same thing could by no means have been said
for syntactical or properly pragmatic phenomena).

Thus we break down our investigation of the holistic and universal
semantic space to the prototype semantic analysis of linguistic
expressions, more precisely the lexicon, of one single language,
without any loss as we have been arguing. Once we have found the
form and structure of the semantic space, we shall be in the
position to reconstitute, more or less easily, the modifications
necessary for adapting larger sets of expressive means and other
languages . The latter claim rests upon the two arguments of the
(quasi-) invariance of semantics and of the intertranslatability

of linguistic expressions.

We may ask, then, whether it is possible to further reducing the
expenditure without essential loss of structural information about
the semantic space. This question can in fact be answered in the
positive. Not the entire lexicon of a language is needed for the
analysis in question, a carefully selected fraction will do. The

question is which one. A list of arguments will now be put forward
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in support of the claim that it is sufficient to concentrate

upon the verbs of a modern, cultural lanquage.

(2.1) The verbs are grammatically central. As predicates, they

(2.2)

(2.3)

(2.4)

are traditionally seen as the major meaning carriers of the
sentence. Nouns, adverbs, adjectives are traditionally seen
to be less relevant for the meaning determination of
sentences. This fact is reflected in the rdle the verb
plays in approaches such as traditional logic and predicate

calculus.

Verbs play a central r8le in the syntax of sentences. This
is documented by a number of facts. Verbs determine the
syntagmatic relations in a sentence, the case or actant
frame and important types of subordination. This rdéle is
reflected in the structure of theoretical approaches such

as in valency grammar and dependency grammar.

Moreover: verbs are numerous enough to reveal the shape
of the semantic space, but not too numerous to forbid an
empirical study. Verbs are, on average, less complex in
meaning than nouns, which are usually polyfunctional.
Verbs are monofunctionally designating processes (including
actions, speech actions) or dispositions for processes.
Nouns, on the contrary, designate forms, functions,
purposes, (sometimes) processes, concrete and abstract
objects of various sorts. Adjectives and adverbs are less
fundamental than verbs and nouns. In addition, verbs are
usually not very ambiguous. Verbs are historically stable

in meaning as well as in number.

Verbs are thus semantically and syntactically central and
exhibit a high degree of semantical stability. They also
exhibit a property more important than many others
valuable for revealing the semantic space: they are
semantically representative. This cannot be proven here.

Only a more thorough and systematic lexico-semantic analysis
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of the entire thesaurus of a modern cultural language,
together with a theoretical underpinning of the empirical

findings, could demonstrate that point.

Thus we are in the position now to say that' the verbs of, say,
German, more precisely, the German non-composite standard verbs4
constitute the rather large empirical basis5 for finding out the
structure of the semantic space. The method of performing this
task has been described in a number of places.6 Thus we shall
concentrate upon the essentials when explaining some of the
methods for arriving at the structure of the semantic space via
the verbs.

1.3 The Structure of the Semantic Space

We have been arguing that we should start.out from the verbs in
order to arrive at the structure of the semantic space. We shall
order and arrange them according to a method which is itself
independent of the language chosen and hence universal. Its
results may, however, depend upon the language chosen.
Accordingly, the set of all verbs can be ordered by (essentially)
only two semantic relations in the realm of competence of the
native language user: meaning similarity and meaning pre-
supposition. The set of all verbs (about 21,000 German verbs,
about 8000 simple standard verbforms, about 13,000 simple
standard verb meanings) can be categorized by the meaning

similarity relation into about 40 models. The categories in a

4 i.e. more specifically the non-prefixed verbs (except those
prefixed with er-, be- and ver-) and non-composite verbs
(like dreh-bohren) and the non-technical, non-dialectical,
non-~idiosyncratic verbs. All of those do not contribute to
the basis semantic space. Their meaning is derivative from
the more elementary verbs.

5 There are about 8 000 such German non-composite standard
verbforms, and about 13 00O such verb meanings.

6 cf. e.g. Ballmer/Brennenstuhl 1978; Ballmer/Brennenstuhl
1981a,b; Ballmer 1983
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model can be ordered by the presupposition relation, (nearly
always) linearly, and the models amonc themselves likewise
linearly. The result is the following three-dimensional verb-

thesaurus structure:

intensity
(3) A

aktionsart

td

o ) i T // 4
i e ) 2 > eingriffsgrad
f T e 2 ) - e - - 21 ] > S
f/ - fr ,, // & A i ////
-~ - - 3
P P /”f’/, - y - o
- -~ - v

// —
-~

Fig. 1

The remarkable fact about this structure is its simplicity and
its reqularity (cf. Ballmer/Brennenstuhl 1981), especially its
three-dimensionality. The three axes are the eingriffsgrad
(degree of influence), the aktionsart (not to be confused with
aspect) and the activity intensity. The eingriffsgrad gets its
name from the distance and efficiency range (reichweite) of the
control the subject has.? The first axis, the eingriffsgrad,

is a measure of (fugitive or resistant) survival potential
against attacks upon the object/organism in question.8 The

7 The eingriffsgrad dimension is morphologically represented in
Arabic. The verb root inflection shifts the meaning of the
resulting expression along the eingriffsgrad dimension (e.q.
causativation etc.)

8 The presupposition order of the verb categories makes it overt
that the entities involved as subjects of the process designated
by a certain verb in question get more and more control over
their environment along the eingriffsgrad dimension.
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eingriffsgrad correlates with the process of bio-physical evolution
(cf. Ballmer 1981b) and neuro-physiclogical morpholoay (cf. Ballmer
1981a). The second axis, the aktionsart, is a measure of the
development of a process (beginning, ongoing, ending; or in
linguistic terms: inchoative, durative, terminative). The aktions-
art correlates with the (onto-)genesis of objects, organisms,
actions, etc.g Along the aktionsart dimension are situated the
closed processes with a natural beginninog and end, whereas along
the eingriffsgrad dimension, there is the one prominent oven
process: cosmological bio-genesis, with the typically human
activities at the top end. The third axis, the activity intensity,
is a measure of the subject (of the process designated by the
verb) . At the beginning of the process the activity is low, in the
middle there is a maximum, towards the end it falls again. The
resulting activity curve resembles a hat for which reason it

gives rise to what is suggestively called hat structure. As an

example, consider the following few hats:

(4.1) (4.2)

begin run off end accrue exist vanish

(4.3)

grow live die

9 The aktionsart dimension (inchoative, durative, terminative)
is morphologically realized in Russian.,
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(4.4)

wish want plan do elaborate succedd/fail

(4.5)

reach out touch grasp operate let ao

(4.6)

grasp throw fly arrive touch hit

(4.7)

grasp use modify produce consume use un cast off

(4.8)

think utter speak hear understand accept/reject
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Here follows a list of the forty-two [ﬁormal7 plus four
/speech act/ models to give an idea of the socio-culturally

relevant processes (of the German-speaking person):
(5) German Verb Models

SV State of Affairs Model

VO Process Model

VP Model of Special Processes
EX 1Individuals-Objects-Existence Model
ER Properties and Relations Model
VH Behavior Model

LE Life Model

LG Life Model for Social Groups
BW Motion Model

ZS Experience Model

PW Passive Perception Model

PK Psychological Effects Model
BE Effecting Model

HD Action Model

AB Active Movement Model

FB Locomotion Model

AW Active Perception Model

IF Information Model

BT Work Model

DR Execution Model

AU Utterance Model

PS Psychological Activities Model
WA Danger-Fear-Risk Model

PZ Process Control Model

FO Reproduction Model

GR Grasp Model

FH Guide Model

US Support Model

FR Freedom Model

TR Transport Model

FD Drive Model
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TZ Compose/Decompose (Manipulation) Model
ES Substitution Model

BA Modification Model

PR Production Model

KO Consume Model

NG Give and Take Model

KA Buy and Sell Model

RE Regeneration Model

TA Transaction Model

BH Housing Model

BS Visit Model

sp Speechacf Modelgroups:

EM Expressives (Emotives) IA Interaction

EN Enactions (Appeal) DC Discourse

In order to focus upon the essential form of the classification
result, we now list the more prominent models in the appropriate
hierarchy (the shell model, cf. Ballmer/Brennenstuhl 1981b).

The hierarchy of prominénce is numerically justified. The prominent
models are those containing, relatively speaking, a maximum humber
of verbs. The exciting fact is that numerosity (of the verbs in

a model) correlates with the relevance we are tending to attribute
to the process semantically expressed by the model (principle of

relevance, cf. Ballmer/Brennenstuhl 1981b).

(6) The Shell Model of the Anthropologically Relevant Processes

. first major shell: being (nonactive)
. first shell: \Y/¢) {processes)
second shell: ER (objects)

first subshell: EX (inanimate)

1
.2.2 second subshell: LE {animate)
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2.3.9
2.3.2
2433
2.3.4

second major shell:
first shell: HD
HD (action)

FO (dislocation)

BT (play and work)

second shell: GR
GR (grasp)

TR (transport)

TZ (manipulation)

third shell: BA
BA (modification)

NG (give and take)
TA (marketing)

(or 2.4?) Speechacts

influence

51

{active)

{action)

(grasp)

(modification)

1.4 Processual Bifurcation

This thesaurus structure now exhibits a series of further

remarkable properties. One of the lincuistically preponderant

fFacts is the intransitive - mesotransitive - transitive -

hypertransitive distinction parametrized by the verb-thesaurus

structure:

(7)

VO EX LE HD

intransitive
(e.g. act)
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(e.a. grasp) (e.g. throw) (e.g. speak)
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The lower models, namely the process model (VO), the existence
model (EX), the life model (LE), the action model (HD), the
locomotion model (FB) and the activity model (BT), all contain
verbs which are (or can be) only intransitive (begin, run off
[Elapse, proceeQ?, exist, live, die, want to, act, run, go,
arrive. sleep, play, work). The running off of the process takes
place at exactly the point where the subject is. The subject
wanders along with the processes he controls (or which happen to

him) through the aktionsarten (inchoative, durative, terminatiwve):

(8)

AVATATATA

rest depart walk arrive repose

This changes at the hybris point (reproduction model) and, briefly
afterwards, at the grasping model (GR, reach out, touch, grasp,
operate, let go, draw back). It becomes especially clear in the

case where operate is specialized to throwing:

(9) Throwing (Sample sentence: Danny throws the ball)

B0 B ——O BV —=0 DO —

grasp throw fly arrive hit

We observe that the subject is only initially involved in the
process he causes: grasp, throw. The ongoing process (fly, arrive)

only concerns the object thrown (ball) and in the last phase
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(hit) a target is involved.

The models above the hybris point (the point of minimal transitivi-
ty!) are transitive. In contrast to an intransitive process, a
transitive process leaves its originator (the subject) and takes
place at a different entity, the object, and may even affect a
further entity (the target, goal). Transitive processes go over
{(transive) from the source (subject) to the goal (indirect object)

mediated by a vehicle (object).

Hypertransitive processes have a still larger range. The mediating
process (like e.g. fly in the case of the transitive throwing) has
no name. Compare speak Or send (a letter) for which there is (in
German) no conventionally used verb for the travelling of the

sounds or the letter, respectively.

We see here that the physical, biological and even the social
dynamics underlying the language, {and more specifically the verbs
thereof) exhibit a clearcut structure. It is the structure of an
immense, dynamic process starting out with initial cosmogenesis
(VO-model of processes) leading to the formation of objects (EX-
model of existence), and of living beings (LE-model of life),
continuing with action (HD-models of action), grasping (GR-models
of grasping), transport (TR-models of transport), modification
{BA-models) and the linguistic models (SPA-models: emotion,

enaction, interaction and discourse).

The prominent, dynamical structure of the semantic space, spanned
by the verbs, is thus the fork branching at the hybris point. The
fork characterizes the gradual process of subject/object separation
beginning at the hybris point and proceeding to the grasping,
modification and creation of new objects (including language and
organisms, offspring).
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(10)

receiving

inanimate animate grasping interaction language

sending

We call this therefore the fork archetype. In physics, and in
Thom's catastrophe theory, this elementary archetype is well-
known: it is the archetype going along with hysteresis, or, in
other words, with the cusp catastrophe (cf. Thom 1971, Wildgen
1979, and cf. also Ballmer 1981a, Ballmer 1981b) or some higher
catastrophe (e.g. the butterfly).

(11)

Fig. 2
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2. Case Theory
2.1 About the Inadequacy of some Case Definitions

Traditional case definitions are of two kinds. They are either
morpho-syntactical, and exclude any reference to semantical
notions and hence lack of any content, or, they are semantical,
in the sense that they refer to so called case rdles (or simply:
roles), and then lack any straightforward relation to the

expressive means of the language in qguestion.
Thus Duden (1973), e.g., gives the following definition:

(12) The case and réle of the noun in the sentence is thus
characterized: as subject it stands in the nominative, as

object in the accusative, dative, genetive etc.

As it turns out in the subsequent text, cases are conceived
exclusively, syntactically and on a purely formal level in
accordance with what is governed by the verb. No semantic
characterization of the notion of case is given and, in particular,
none that would differentiate between the various cases. Specific
case "definitions" turn out to be nothing but circular. The
notions of case and r8le are used indiscriminately without any

obvious reason.
Dirven/Radden (1977) propose the following definition:

(13) A case or semantic r8le is a complement determined by
certain features standing in a constant relation to the
predicator.

It does not seem to be clear what 'constant relation' means:
constant with respect to which variation? The positive aspect of
this definition is certainly its explicit relation to semantics.
Being in the vein of Fillmore (1968), Dirven/Radden's approach,

however, exhibits similar deficiencies. Thus it is fatal for both
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approaches not to carefully distinqguish between cases and rdles.
We observe again an indiscriminate use of these notions. These
are quasi-synonymously used and confused as is demonstrated by
the following argument.

Dirven/Radden define the dative thus:

(13.1) The rble dative designates the receiver or beneficiary of
an action designated by the predicator, or the person who

experiences or owns something.
And Fillmore:

{(13.2) Dative is the case of animate being affected by the state

or action identified by the verb.

However it is easily shown that the same case is related to a
considerably large number of rb6les. A dative r&le, hence, cannot

exist, and a dative is certainly not a rdle:

(14.1) Der Brd&utigam schenkt seiner Braut Benefactive
einen Ehering.
(The bridegroom gives to-his bride
a ring.)

(14.2) Die Einbrecher raubten dem Rentner Malefactive
seine letzten Ersparnisse.
(The burglars stole to-the pensioner

his last savings.)

(14.3) Dieses Kind dhnelt seinem GroBvater Object of Comparison
(This child resembles to-his grandfather)

(14.4) Mir ist kalt Experiencer
(To-me is cold, I feel cold.)

(14.5) Erna traut ihrem Partner nicht. Reference~Person

(Erna does not trust to-her partner.)
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(14.6) Du bist mir einer. Point-of-View

(You are for-me a-special-person.)

(14.7) Du kannst mir mal ... Lokativ

{You can at-me do certain things.)

(14.8) Der Bademeister droht den Kindern. Affected Object
(The bath attendant threatens
to-the children.)

Dirven's definition of the dative rdle is fallacious, because it
cannot said to be an exhaustive definition. Fillmore's definition
is not in accordance with the facts. Both claims follow from the

examples given in (14). In view of the examples (14.8, 8', 8'"')

(14.8') Der Stein f&llt runter Affected Object
(The stone drops down.)

(14.8'')Klaus traf den Lehrer Affected Object
(Klaus hit the teacher.)

the same réle méy even be expressed by different cases (dative,
nominative, accusative). This leads to the statement that cases
and rd8les cut completely across. They have nothing to do with

each other: the same case may relate to considerably different
réles, the same rdle to considerably different cases. A way out

of this dilemma is wanting.

2.2 Processual Case Theory

2.2.1 Cases as a Relation between Aktionsarten

Having thus seen the inadequacy of the more traditional case
conceptions, we are invited to come up with something more valid.

For the reasons given, we cannot restrict our attention to the

morpho-syntactical level (circularity reproach), nor should we
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confuse cases with rdles (inadequacy reproach). Having argued at

length for the existence of the semantic space, we should suppose
that a universally prominent relation, such as the case relation

should immediately be connected with semantic space. This will

in fact turn out to be precisely so.

The surfacial reflex of case is, as has been elaborated more or
less correctly by the tradition, a relation between the verb

and the noun, more precisely between the verb- and the nounphrase.
It should not come as a surprise, then, that the semantic fundament
for this syntactic reflex is a relation between what a verbphrase
denotes and what the nounphrase in question denotes in a semantic
space. The problem to be solved here, is, however: what do verb-
phrases and nounphrases denote with respect to the semantic space
we were able to find? Verbphrases (verbs), we have seen, denote
process phases, i.e. aktionsarten, with respect to a finite and
rather limited set of verbmodels. Thus beginnen (begin), ablaufen
(run off) and enden (terminate) designate typical phases of the
Process Model (VO), ausstrecken (reach out), beriihren (touch),
fassen (grasp), verwenden (employ), loslassen (let loose)

designate typical phases of the Grasp Model (GR).

Nounphrases denote objects. In the process related, i.e. the pro-
cessual conception we are advocating here, we should be more
explicit. However, nounphrases denote objects when being proces-
sually relevant. Jonas slings a stone at the window implies, that
with respect to the process of slinging, the stone is immediately
affected and thus relevant, whereas the window is less so at that
instant. The stone is in the accusative case. Only after the
slinging has taken place and the stone has been slung and has
flown through the air is it the case that the stone hits the
window. Then the window is directly relevant. Only with respect
to the process of hitting is it the window which is the object
being immediately affected and thus directly relevant. The window
is then in the accusative case. The adequate semantics for noun-
phrases is, hence, not static but rather, dynamic. A nounphrase

is not assigned an object (or set of objects) invariably, but
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rather in a processually dependent manner. The processual phase
matters within which the object(s) denoted become/s/ relevant. The
relation between the central processual phase, indicated by a
sentence Zand denoted explicitly by the verb of the (simple)
sentencg7 and the phase in which the object'(s) denoted by the
nounphrase become[§7 relevant, is a very characteristic feature.
It grasps the temporal relation between what happens as a process
and the relevance phases of the object(s) involved in that process.
As it turns out, there are three major cases in this relation:
preceding, simultaneity and postceding. The processual phase in
which a noun-denoted object may become relevant can be before,
simultaneously or after the central process phase denoted by the
verb of the sentence. These are three distinct cases of processual
relation. These are, in fact, the three (oblicue) cases we are
looking for: genetive, accusative and dative. We should aim to
solve the following problem on this basis. Given a simple sentence
consisting of a verb(-phrase) and some noun-phrases, what case
markings do the nounphrases get with respect to their meaning, the
meaning of the verb and an underlying processual analysis based
upon our knowledge of the semantic space? An adequate case de-
finition should provide a solution to this problem.

Thus we define, less informally:
{15) Processual Case Definition
O. A linguistic case is primordially a semantic relation,
This semantic relation is expressed morpho-syntactically
in many languages, if not in all, by inflections (case
markings, attached to the noun, more rarely to the verb),
by prepositions or by syntactic constructions.
1. A linguistic, oblique case is a relation between process
phases (aktionsarten) denoted by the two major linguistic

phrase categories: verb(phrases) and noun(phrases).

2. With respect to a simple sentence S consisting of a verb
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V and various nounphrases NPi, a case is a relation
between the process phase wv, denoted by the verb of
the sentence and the process phase wNP.in which the
objects denoted by the nounphrase in qﬁestion become
relevant.

3. The condition for the three oblique cases is as follows:

genetive = ¢ before wv
NP,
i
accusative = wNP simultaneously to ¢;
i
dative = wNP' after wv

1

4. The typical, surfacial reflex corresponding to the three
conditions under 3. are the three oblique case markings:
genetive, accusative, dative. Moreover, there are further
options of linguistic expression available when taking
into account prepositions, or even verbs or syntactic
constructions.

2.2.2 The Morpho-Syntactic Impact of Processual Case Theory

What is exciting about this definition is that it allows one to
assign case markings once the processual situation and its thema-
tized parts, by means of a verb and corresponding noun, have been

given. Consider, first, some verb-controlled genetive constructions.

(16.1).Lehrer Bbck erfreut sich des Weines.

(Teacher BSck enjoys himself of-the wine. {(gen.))
(16.2) Der Enkel erinnert sich seiner Grofmutter.
(The grandchild remembers himself of-his grandmother.

(gen.))

(16.3) Der Priester gedenkt des Verstorbenen.
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(The priest makes mention of-the deceased. (gen.))

(16.4) Tell harrt des Gessler.
(Wilhelm Tell awaits of-Gessler. (gen.))

In all cases, the object designated by the noun has been relevant
[En a processual phasg7 before the phase denoted by the verb.

In (16.1) the wine is presupposed to have been available before
Bock enjoys it, in (16.2) remembers presupposes a phase of
existence of the grandchild's grandmother, in (16.3) mention is
made of the deceased whose existence is presupposed to have been
relevant earlier. Even in a case like (16.4) where it is hoped
that Gessler will appear and will thus to become relevant for Tell
in the future (cf. aufwarten/auflauern jd1 jd3, wait somebody to-
somebody (dat.)), Gessler has been relevant to Tell before. Thus
it is highly interesting to compare the four cases (16.4) and

(16.4') Der Boss erwartet seine Sekretdrin jeden Moment.

(The boss awaits his secretary. (acc.))

(16.4'') Der Boss wartet seiner Sekretidrin auf.

(The boss waits/attends to-his secretary. (dat.))

(16.4''') Der Boss wartet auf seine Sekretdrin.

(The boss waits for-his ( dat.) [Eecretary (acc.l7)

The closeness, in the three latter cases, between the expecting
and the realization point is increasingly weaker. All of these
cases stand in semantical contrast to (16.4) where harren refers

not to the future event of encounter, but to the past cause for
an encounter intention.

Secondly, we are interested in verb-controlled accusative
constructions.

(17.1) Reinhold besteigt den Himalaya.

(Reinhold climbs the Himalayas. (acc.})
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(17.2) Die Polizei iibergibt das Geld.

(The police hands over the money. (acc.))

(17.3) Der Junge traut sich nicht.

(The boy dares himself (acc.) not.)

The accusative case is in use independently of whether the process
phase designated by the verb is at the end (17.1), in the middle
(17.2) or at the beginning of an aktionsart hat, i.e. independent-
ly of a verb having a terminative (resultative), durative (trans-
actional) or inchoative (e.g. optative) aktionsart. The only thing
which matters is that the entity designated by the direct object
noun (Himalayas, Geld, sich) is relevant in the same process phase
as the corresponding verb.

Thirdly, we are interested in verb-controlled dative constructions.
Simultaneously we are trying to investigate the mutual relation-

ship between different waYs of analysing the same processual
situation.

(18.1) Erika gibt die Ticher ihrem Kind.
(Erika gives the cloths {(acc.) to-her child. (dat.))

(18.2) Erika behdngt ihr Kind voll von/mit Tiicher(n).
(Erika drapes her child (acc.) full of/with cloths. (gen.))

(19.1) Der Arzt verschreibt dem Patienten Pillen.

(The doctor prescribes to-the patient (dat.) pills. (acc.))
(19.2) Der Arzt stopft den Patienten voll mit Pillen.

(The doctor stuffs the patient (acc.) full of/with pills.

(gen.))
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I
acc.
(please note:
(mit + dat.)=
gen.!!, cf. 20)
> <1 - A
Erika Tlicher Kind
I
verschreiben vollstopfen
acc. gen. | acc.
= = . A
Arzt Pillen Patient
Fig. 3

The corresponding processual graphs demonstrate very clearly the
relational character of cases in the way we have been describing
it in (15) and more specifically in (15.3). These relations are
again independent of the exact position of the relevant process
phases with respect to aktionsart. pative objects are relevant
ahead and genetive objects behind of the verb-designated process
phase. This is even true if the same process is analysed in two

(or more) different ways: cases are invariants of a higher sort.
2.2.3 Case Refinements: Prepositions

This approach is rendered even more fruitful when taking into
account alternative surface realizations of cases, namely those
involving prepositions. According to the three major cases
genetive, accusative, dative, there are three classes of prepo-

sitions, genetive, accusative and dative prepositions:
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(20) type
(accor- genetive | accusative dative
ding to repositions repositions| prepositions
a rdle prep 2 prep prep
analysis) | proper quasi-
|
genetive |instrumental
i
von (by, = durch nach (to, location
local of, from)| (through) towards); in
! direction
aus (from) via (via) (in); zu (to)
1 auf {on)
-l
v 1
in- :
strumental jmit (by,with)
i
i
comitative Imit (with)
1
]
authorita- imit (with)
tive }
|
i
objectual }mit {with)
i
aiducative 1 ..
(helping) i fur (for)
i

On this basis, entire classes of sentencés are morpho-semantically
relatable. von, aus and genetive are in a sense equivalent (21),
via, durch and accusative also (22), and so are fiir, nach, zu, in
and dative (23), the difference being in the coupling strength
between verb-designated process and noun-designated object (cf.20).
The examples are ordered by increasing strength. The bare, i.e.
non-prepositional cases represent the strongest coupling (cf.

23.1 through 23.5).

(21.1/2/3) Er kommt aus dem Biiro./Er kommt aus dem Biiro./
Er kommt des Wegs.
(He comes out-of the office./He comes from the office./
He comes of-the path. (gen.))
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(22.1/2/3) Der Zug fihrt via Chiasso/durch Chiasso./
Der Zug erreicht (f&hrt) Chiasso (an).
(The train goes via Chiasso/through Chiasso./

The train hits//arrives at/ Chiasso. (acc.))

(23.1) Er wirft den Ball filir seinen Hund.
(He throws the ball for his dog.)

(23.2) Er wirft den Ball nach seiner Freundin.
(He throws the ball to his girl friend.)

(23.3) Er wirft den Ball zum Tor.
(He throws the ball to the gate,)

(23.4) Exr wirft den Ball in den Teich.
(He throws the ball into the pond.)

(23.5) Er schickt den Ball seinem Hund. (Swiss German)
(He throws the Ball to-his dog. (dat.))

Thus also mixed cases of quasi-paraphrastic alternatives may arise,
where some cases appear in the pure form, others in the pre-
positional form.

(24)

) Tadt beladt

acc. \\\\\\ggt. gen, |acc.

N o

” -
Saul Heu Wagen
Fig. 4

(24.1) Saul lddt Heu auf den Wagen
(Saul loads hay on to the truck.)
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(24.2) Saul belddt den Wagen mit Heu.
(Saul loads (effectively and completely) the truck with hay)

That the preposition with is a variant of the genetive case in
the sense we have been defining here is easily demonstrated by

pairs of quasi-synonymous sentence pairs.

(25.1) Der Kiihler des Autos streifte die Strafienbahn.

(The car's radiator grazed the tramway.)

(25.2) Der Kiihler vom Auto streifte die StraBenbahn.

(The radiator of the car grazed the tramway.)

(25.3) Das Auto streifte die StraBenbahn mit dem Kiihler.

(The car grazed the tramway with its radiator.)
or, another set of quasi-synonymous expressions:

(26.1) Haarausfall kommt vom Alter.

(Loss-of-hair comes from aging.)

(26.2) Haarausfall kommt mit dem Alter.

(Loss-of-hair comes with aging.)

The prototypical meaning of with is not instrumental, but con-

siderably more general., This is impressively illustrated by the
sentence

(27) Saul belddt den Wagen mit Fritz mit der CGabel mit Heu.
(Saul loads (effectively) the truck with Fritz with the
hayfork with hay.)

What matters is that "Fritz", die "Gabel"”, and "heu" are all
relevant earlier than "belddt". aus, vﬁn and proper genetive
refer further back than mit (in German stemming from mittels
meaning Mit-Teil-s, mittel-Teil-s, mittleres Wegstiick, which
is in turn related to causal weg-en).
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2.2.4 The Casus Rectus: the Nominative Case

We should now ask whether it is possible to fit the nominative
"case" into the framework set up here. Is it a case in the sense
we have recognized ;hat genetive, accusative and dative are, or
is it, rather, not? In order to arrive at explicating a crucial
notion of universal grammar, namely ergativity, we should know
at our level and by our standard of explication what this is:

the nominative case.

The nominative case is a case in the sense that it is a relation
between process phases. It cannot, however be a relation between
the verb-denoted process phase and a noun-denoted process phase.

This is demonstrated by the following argument.

(28)

TTTTTTTTTITTTTT

hll LOIRL L ittt

[ Die junge Frau E Schliissel f__E Tir
Fig. 5
(28.1) Die junge Frau &ffnet die Tiir mit dem Schliissel.

(The young woman (nom.) opens the door (acc.) with the
key (gen.))

(28.2) Der Schliissel (nom.) 6ffnet die Tiir.
(The key (nom.) opens the door (acc.))

(28.3) Die Tiir 6ffnet (after the bell has been rung)

Die Tir 6ffnet sich.
(The door (nom.) opens /itself (acc.)/
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In all three cases the process phase denoted by &6ffnet remains
the same. Thus it plays no part in determining the marking of

a noun as nominative. The relation between the &éffnet-phase and
the noun-denoted phase changes, but the nominative case relation
remains the same. This proves that the nominative case cannot be
of the same type as the oblique cases: it is not a relation

between the two process phases in question.

The nominative is, rather, related to a topicalizing cut of the
entire underlying process. A topicalization-cut is, thereby, a
window starting at some point of a verb-model process and con-

tinuing to its end.

(29) Processual Case Definition: Supplement for Nominative Case

1. The nominative case is a relation between process

phases.

2. The nominative case is a relation between the
topicalization-cut phase and the noun-designated
phase. As such it is independent of the verb-denoted

phase.

3. The condition for the nominative case is as follows:
If the noun in question designates the same phase as
the topicalization-cut phase, the nominative case

relation holds: nominative ¢ simultaneously to

NP.
i
@ top-cut®

This definition holds for the cases displayed in (28) and many
more. Observe that a noun-denoted processual phase may enter
simultaneously to case relations. In this situation the correspon-
ding noun has to be doubled: Die Tir (nom.) &ffnet sich (acc.).
(28.3).

2.2.5 Semantic Stability Requirements

Definition (29) has a number of further consequences. These may

corroborate the decisions taken by it. rirstly, it is stated by
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the definition that case is a relational matter. Thus the very
same pair of verb and noun (-phrase) may enter into different
semantic relations depending upon the case relation holding

between them:

{30.1) Otto tritt seiner Partnerin beim Tanzen auf den FuB.
(Otto) steps to his girl-partner (dat.) while dancing

on her foot.)

(30.2) Otto tritt seiner Partnerin beim Tanzen auf den FuB.
(Otto steps his girl-partner (acc.) when dancing on
her foot.)

(31.1) Nero opfert dem jungen Apollo.

(Nero sacrifices to the young Apollo (dat.))

(31.2) Nero opfert den jungen Apollo.

(Nero sacrifices the young Apollo (acc.))

The different case markings, expressing a different semantical
relation, should hence lead to different meanings of the sentences.
It has been observed by the traditional grammarians already that
the dative is less obtrusive than the accusative (cf. Weisgerber
1958). Thus the person (Partnerin, Apollo) in these examples is
less directly affected by the subject when using the dative

rather than the accusative case. This corresponds also to the
terminology indirect and direct object. (30.2) implies an intention
by the subject, (30.1) does not, (31.2) implies the death of
Apollo, (31.1) does not. According to the definition (29.3), cases
are not defined as semantic r8les, nor with respect tu such. This
also applies for (30) and (31). Only the relative simultaneity/
postcedence matters. In (31.2) the effect of the action described
by the verb (death) is certainly much stronger than the effect
described in (30.2). This is of no relevance to the case assign-
ment, however. What matters is that both designate a relatively

closer simultaneity than the respective dative cases.

Secondly, the processual case definition implies, that small
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variations of the meanings of verbs or nouns involved lead to
comparable situations and, hence, equal case marking assignments.
This is an expression of the continuity and semantic similarity

of the underlying process and process phases.

(32.1) Olaf gibt seiner Mutter einen Apfel.
(0Olaf gives to-his mother (dat.) an apple (acc.))

(32.2) Olaf schenkt seiner Mutter einen Hund.
(0Olaf gives-as-present to-his (dat.) mother a dog (acc.))

(32.3) Olaf sendet seiner Mutter einen Brief.
(0Olaf sends to-his mother (dat.) a letter (acc.))

(32.4) Olaf sagt seiner Mutter ein Wort des Dankes.
(Olaf says to-his mother (dat.) a word of thanks (acc.))

Conversely, the difference of case markings with respect to similar

verbs (or nouns) should indicate a meaning difference.

(33.1) Mike hilft seiner Frau Ulrike
{(Mike aids to-his wife (dat.) Ulrike.)

(33.2) Die Bafdg unterstiitzt die Studenten.
(The Bafdg subsidizes the students.)

(33.3) Madame aide Monsieur. (French)

(Mrs. helps Mr. (acc.))

(33.1) indicates personal help, which leaves with the helper some
option of refusal. (33.2) is less personal and less cautious.

It is official and therefore more effective. This accounts for
the accusative. The French case (33.3) demonstrates that trans-
lation of cases reguires an adequate translation of the verb:
aider (French) seems to be closer in meaning to unterstiitzen than

to helfen.

Similarly, there are meaning differences in (34) which are based
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upon the different underlying processual settings.

(34.1) Mir ist kalt.
(To-me (dat.) is cold.)

(34.2) Mich friert.
(Me (acc.) freezes.)

(34.3) Ich habe kalt. (Swiss German)
(I have cold.)

window
_\\ g
e S

b ¥
N o

\flux
\of ego
coldness

The real impact of a Processual Case Definition is that it
relates processes going on in the world and the way such
processes are quite closely articulated in language.
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3. A Processual Analysis of Ergativity

Ergativity is characterized, as are many linguistic notions in

two different ways, a morpho-syntactical and a semantico-pragmatic
way. On the one hand there is thus the morphologic definition
characterizing ergativity as identity of the case marking of the
subject of the intransitive verb(s) and the object of the tran-
sitive verb(s), e.g. mich ekelt (I am disgusted) and dieser Fisch
ekelt mich (This fish sickens me). On the other hand there is the
semantic definition that ergativity obtains if the subject is tied
to a certain specific r6le, the patient (or experiencer). Bechert
(1977) attempts to prepare a theory of grammatical categories which
explains certain affinities among the agrammatical categories and
specifically ergativity. He attempts to do this on a (semantico-)

pragmatical basis. He thus finds the following correlations.

(35.1) Nominative System (= Accusative System) - Animate NP -
Subject of Transitive Verbs - Agent (as semantic réle) -
Definite/Generic NP - Topic - Dynamic Verbs - Present

Tense - Imperfective Aspect - Singular - Active.

(35.2) Ergative System - Inanimate NP - Direct Object of Transitive
Verbs - Patient (as semantic réle) - Indefinite NP -
Comment - Static Verb - Past Tense - Perfective Aspect -

Plural - Passive

Heger (1982) demonstrates that his three actant functions, pre-
dicative function P, causal function C and finalist function F and
their syntagmatic contrasts serve as a noematic, i.e. language
independent tertium comparationis for accusative, ergative and
active construction types. He thus corroborates the view that
cases (language specific normal designations of predicative
functions) are intimately related to an understanding of erga-
tivity. He observes that the basic distinction between accusative
system and ergative system consists in the fact that the following
schema obtains (only the predicative and causal function are to

be taken into account}):
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(36.1)

Causal Function | Predicative Function

I
in syntagmatic !
isolation, corresponding o Nominative P
to intransitive !

in syntagmatic
contrast, corresponding C(P) P (C)
to transitive Ergative Accusative

As optimal solutions of the designative means the following three

schemata are given:

(36.2)
: f
o] P C Nominative P C Absolutus P
Ergative |Accusative| [~---— -~ i I -
C(P) P(C) Cc(P) Accusative Ergative
P(C) C(P) P(C)

According to Klimov there is a complexity hierarchy of language
types which parallels a historical relation: neutral languages,
classifier languages, active languages, absolutive (ergative)
languages, nominative (accusative) and alternatively to the latter
dative languages. It seems that the languages of greater simplicity
favor intransitive constructions, and that ergative languages are
the first in this hierarchy to opt for transitive constructions.

The major question is now, whether there exists a perspective under
which the results so far displayed are elucidated or even explained
coherently. Is then a view from which the clustering of grammatical
categories (Bechert), the noematic tertium comparationis (Heger)
and the historical complexity hierarchy (Klimov), and possibly

many other features of ergativity (e.g. that possessive construc-
tions at the verb are often similar to ergative constructions,

ergative languages rarely have a passive, but only an anti-passive
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etc.) are seen to be the expression of one and the same underlying
structure? The claim is that there is such a viewpoint, namely the
perspective from the semantic space we have found when studying

the verbstem meanings as a semantic system of natural language.

Let us begin the demonstration of this claim with Heger's noematic
analysis. His schema (36.1) is in fact a binarily simplified version

of the AXE plane of the verbthesaurus structure (semantic space):

(37.1) (37.2)
/\ i '
' .
' :
/43 o
c, ,F c voP ' F
lntran51t1ve E 5
% ce,m| pE,R]|FECP
——> — .
tranSLtlve
E
37.3) (37.4)
[]
c ' b
1
| 1
1solat10n H
C(P) P(C)
—>ra
P

syntagmatic context
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Klimov's hierarchy is also in immediate accordance with the semantic
space. We may safely assume that the first processes getting
lexicalized (by a verb) in a linguistic community are the most
elementary ones, namely the intransitive processes, and only
gradually, according to the principle of relevance, more complex
processes are verbalized. Because of a natural persistence property
of natural language, once it has begun to verbalize intransitive
processes, it tends to verbalize also processes of transitive
character (an agent is sending a transilient object to a goal or
addressee) in an as intransitive manner as possible. Thus the central
category of the verbmodel together with the then prominent thing,
the object (Heger's predicative function), is getting verbalized

and the "marginal" réles are attached to the other bodies relevant

before (Heger's causal function C) or after (Heger's finalist

function F).10
(38)
|
I
[
|
[
|
|
[
[
)
Ul
V]
y
V4
V]
U
R 3
new rectality intransitive
overgeneralization
(old rectality)
nominative/accusative ergative/absolutus
language language

10 The notion rectality designates the line of casus rectus.
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The original rectality R along the semantically prominent central
categories of the verbmodels breaks at one point down, because of
its unstability caused by the complexity of the transitive model
hats. The rectality could break towards the start (nominative/
accusative languages) or the end/gocal (dative languages) of the
process hat. The latter case is definitely a quite rare case, for
the end/goal of processes is often not too well distinguished. With
reference to the model hat, the properties clustering together,
that Bechert has observed, is often quite easily interpretable.

In (39.2) the transitive situations are displayed, in (39.1) the

corresponding intransitive situations.

(39.1)
V. 0o 43
adéﬁt first?}zmient
later: agent
(39.2)

singular plural

source object goal source abject ooal source object goal

topic comment agent (?) (?)

agent

nominative/accusative ergative/absolutus dative
langquages lanacuages languages

(Originative) {Objective) (Destinative)
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Thus it seems that ergativity is another grammatical category
deeply entrenched in the processual reality underlying natural
language. The cases discussed here can only indicate how a more
thorough analysis could proceed and base our preliminary results

upon a carefully elaborated philologic investigation.

(40)

unbelebt
intransitiv< -menschlifh
behaﬁ:<i -handlung
ﬂmmsﬂﬂiﬂ1<::
+handlung
I A
T
Ergative Absolutive Dative
Nominative Accusative Dative
transitiv Genetive Durative TerminativE
Causal Objective Resultativ
Originative Predicative Finalist
ObjecFive Destinativ
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DYNAMIC AND ONTOLOGICAL FOUNDATIONS FOR A THEORY OF THE LEXICON

Wolfgang Wildgen

University of Bremen

The lexicon of a natural language, the lexical knowledge of a
linguistic community and the lexical competence of individual
speakers and hearers is normally considered as a finite set of
entities (morphemes, words, idiomatic phrases). These entities

can either be labelled as linguistic 'objects' or as procedures

(a more advanced view proposed by Eikmeyer and Rieser, 1985). In
either case it is not enough to list the elements, we must go
further and spécify the relations between these elements, their
basic features, the levels of organization, etc. In seeking such

an order of lexical items we mav accept one of the following points

of views and make them our guiding principle:

a) The internal structures are artefacts of the linguistic
system and aré conventional in the sense of Saussure's
"arbitraire du signe" and the only general laws which obtain
are laws of economy, hierarchy and mutual delimitation
(cf. the field character of the lexicon). Candidates for
organizational schemata are found in the domain of logics
and basic set theory.

b) The internal structures of the lexicon are related to onto-
logical structures, i.e. to:
- the structure of the world, which determines parts of
our lexical structures,

- the structure of our sensory organs and processing
mechanisms,

- the structure of the socially constructed reality
(especially if the labelled entities have no nhysical
basis).

The two hypotheses are not independent as logical structures advo-
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cated in (a) are related to human cognition and are socio-histori-
cal constructs themselves. Thus (b) is the richer hvpothesis. It
is also the hypothesis we choose for our dynamic theory of the
lexicon. The term "ontology" refers to this external correlates

of lexical items and has at least three interdependent levels:

- physico-chemical ontology,
- sensory-cognitive ontology,

- social ontology.

The interdependence is bi-directional: on the one hand the physi-
cal world we label in our lexicon is mostly man-made and realizes
plans on the level of our sensory-cognitive ontology and fulfils
functions defined by the social ontology. On the other hand the
social ontology has a material and economic basis, which garan-
tees our physical existence and is perceived and categorized by
individuals; the social ontology itself would not exist without
individual psychic activities. This is not the place to elaborate
on this complex interdependence; it should be born in mind, how-
ever, that ontology does not mean 'materialistic existence' as it

covers all the levels mentioned above.

This ontology is not a édead landscape"” of entities, it is basi-
cally defined by processes which give rise to states, stabilize
them and control changes and conflicts of states. The best candi-
dates for general laws are the laws of motion (kinetics) and of
morphogenesis (biological dynamics). In a sense our search for
general laws isvmethodoloqically similar to the search for phy-
sical laws ever since Galilei. The term "dynamics" is therefore
used in the same sense as it was introduced and developed by
Newton, Leibniz and Kant (cf. Wildgen, 1985b).

For the general, especially the mathematical framework of the new
dynamic paradigm I must refer to Wildgen (1982, 1985a) and Wildgen
and Mottron (forthcoming 1987). In this article mathematical con-
siderations shall be reduced to a minimum in order to describe

the informal and intuitive content of the new approach and its
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application to the lexicon.

1. An informal sketch of catastrophe theoretic semantics
1.1 The general framework

We do not assume, as logical semantics do, that the universe is
given as a system of individuals, attributes, and facts. The
basic scope of semantics is represented by processes such as
perception, recognition, and storage by the human organism; the
recognition of gualitative change and of movements representing

a central field. For the purpose of clarity, one may imagine
semantics as an arsenal of abstract images which function either
as invariants of perceived patterns or as invariants of self-
evoked stimuli from the memory. Semantics, therefore, is no
language substitute, as all semantic theories have in effect
contended up to now; it ié not language insofar as it distincguishes
itself essentially from the level of realization, which is ex-
posed to completely different restrictions by the efferent meécha-
nisms. In a wider sense, one might also speak of iconic, or re-

presentational semantic theory.

We assume a stratification of dynamic semantics, which indirectly

reflects different evolutionary strata.

(a) Semantic archetypes:
They comprise a small number of elementarv propositional
gestalts together with a hierarchy which allows inferen-
ces, metaphors and reductions in special contexts. The
semantic archetypes contain minimal interpretations of
biologically fundamental dynamic principles. We can ca;l
it the evolutionary "germ" of our language capacity. The
minimal interpretation does not depend on specific cul-
tural traditions, it constitutes rather a pragmatic uni-
versal of language and action. We shall give an illus-

trative fragment of archetypal semantics in the next
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section.

(b) Semantic attributions:
The term "attribution" refers to "attribution theory"
(cf. Heider 1958, Jones et al. 1971 and Harvey et al.
1976). Attributions are typical results of socio-psycho-
logical processes. The classification of interpersonal
relations (Heider 1958), of motions, colours, the produc-
tion of value judgements, stereotypes, attributions of
motivation, responsibility and causation are typical
examples. Together these structures constitute our supra-
individual, social knowledge. The conventional and symbolic
aspects of our languages have to be described at this
level.

(c) Semantic elaboration and higher levels of text organiza-
tion:
A certain degree of elaboration is conventionalized by
our grammars and by the lexicon. We call it minimal ela-
boration. It may, however, also be controlled by the
speaker according to the situation (cf. Wildgen, 1977b).
If the elaboration does not correspond to the standards
of the language (making sentences ungrammatical) we speak
of reduction or ellipsis. In the second case the context
implicitly contributes to the elaboration, in the first
case the hearer must reconstruct the communicative in-

tention of the speaker using his knowledge.
Our analyses refer exclusively to the level of semantic archetypes.
The other levels reguire analytical tools that transcend those of
catastrophe theory. They rather refer to psycho- and sociolinguis-
tic theories.

1.2 Basic interpretations of dynamic configurations

Following the proposals of René Thom we assume two basic principles
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of interpretation which underlie our application of catastrophe

theory to semantics:

(1) The attractors of the potential are interpreted as
nominal entities: localities, qualities, phases or
agents.

(2) The catastrophes (bifurcations and shifts of dominance)

are interpeted as basic verbal structures.

In correspondence to principle (1) four types of interpretations
can be distinguished (cf. Wildgen, 1982a, 25-29).

(a) The localistic interpretation. The attractors are

interpreted as local areas (domains).

(b) The qualitative interpretation. The attractors are

interpreted as domains in a quality space.

(c) The phase interpretation. The attractors are phases

of basic movements or actions.

(d) The interaction interpretation (or agent-instrumental
interpretation). The two attractors are interpreted as
'agents' ('participants' in Tesniére's terminology or
'semantic roles' in Fillmore's system).

Some examples taken from the interpretation of processes in the

cusp-catastrophe will explain these notions.

In (a), (b), (c) we get processes of change between two symmetric
domains, qualities or phases. In (d) elementary interactions
between two agents can be derived.

ad a: The localistic interpretation

The slow dynamic along the path P can be related to a subject
S, which travels on the path. We obtain:
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(1) S moves from area A to B. We may, however, also concentrate

on sub-areas of the process, thus obtaining:

(2) S leaves area A

(3) S enters area B

Fig. 1 shows the process along the path P (cf. Wildgen, 1982,
pp. 42-46). The heavy lines are minima, maxima were omitted to

simplify the graphical representation.

— —

ad b: The qualitative interpretation models bipolar qguality

oppositions which are very common in natural languages.

We shall illustrate the dynamics underlying such oppositions by
describing the pair: asleep - awake. Figure 6 shows the process
of awakening and falling asleep which is a "catastrophic” change

in the bipolar dynamic field.
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asleep awake

awakening

— e i . ey . ety

G o
falling
asleep

ad c: The phase interpretation. We distinguish a neutral state of
relaxation and a marked state of contraction (compare the concepts
of "diastole" and "systole" in the dynamics of heart beating).

The straight paths considered up to now are replaced by cvclical

processes in the plane (x, v) of the cusp unfolding.

Rather simple realizations of this archetype can be found in sen-

tences like:

S (subject) beats, S jumps, etc.

If the cycle is run through repeatedly, we get sentences like:

S (subject) waves, wags, etc. (iterative verbs).
ad d: The interaction interpretation. If we consider separately

the left and the right side of Figure 1 we arrive at Figure 3

The corresponding archetypes are called: archetype of emission
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and archetype of capture.

emission

agent M, emits/throws/gives away/lets free/secrets agent M,

capture
agent M1 catches/takes/grasps/subjugates/absorbs/
devours agent M2

capture emission

Fig. 3

The derivations sketched in this section were only meant to give
an impression of catastrophe-theoretical semantics. The system
is much more complex and has several levels. For fuller infor-
mation the reader should consult Wildgen (1982 and 1985a).

1.3 The 1list of semantic archetypes

The elementary catastrophes (the fold, the cusp, the butterfly,...)
used in the derivation of semantic archetypes can be hierarchically
ordered by the relation of bordering (or 'abutment', cf. Gilmore,
1980, 135-140) . This relation is obvious as it can be "seen" in

the geometry of the unfolding. The "lower" catastrophes appear
locally as singularities in the unfolding of hicher catastrophes.
Figure 4 shows the bordering diagram of simple unfoldings (in the
sense of Arnol'd (1972)) up to codimension 4. The dotted lines
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relate this network to the nonsimple double cusp (Xg). For fixed
values of the module K in Xy we get also bordering relations. The
double cusp is necessary to derive archetypes with 4 to 5 attrac-
tors (states, quality ranges, agents).

0,4
Xiray
\05 £ Oxq (k)
x4+xy2 x3+y4 x‘»KxZ)/Zr 4
D-4
x3-xy2
Fig. 4

Table 1 gives a short summary of the types of processes contained
in the semantic archetypes derived at the different levels.

To the formal relations of bordering, which is a kind of topo-
logical inclusion, corresponds the relation of dynamic inference
in C.T.-semantics. As the inference relates primarily to the
dynamic pattern, we must control the filling of nominal roles and
the elaboration of verbal dynamics to find concrete inferences

between sentences realizing the semantic archetype.

The bordering relation is particularly simple if we compare those
archetypes derived in the Ak-series. We shall, however, begin with
an example of dynamic inference which connects the Ak— and the

D, - ies.
k-series
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(a) Dynamic inference from D_, (compactified by X9) to A g

From the compactified elliptic umbilic we derived the elementary
archetype of the 'messenger'. From this archetvpe we can infer

the elementary archetype of 'transfer’'.

Examples

D.4: (a) Tom sends a letter to Jim by post
My My M3 M,

A,5: (b) Tom sends a letter to Jim

(c) Tom gives Jim a letter

Figure5 shoes the dynamic relation between both processes.

As the path in D_4 has to consider two internal variables, we
had to simplify the diagram; the process along the path in the
bifurcation set is symbolized by arrows. ,

butterfly ell, umbilic

M30 M3O~.\
f \
t X
{ YN
t | L—=0M
t /
t | i
M7 O My O~
‘give’ 'send’

Fig. 5
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We notice that the 'messenger' can be omitted; in (b) the choice
of the verb "send" creates a background which implicitly refers

to the archetype of 'messenger', whereas (c) does not contain

this implicit elaboration. It seems that the lexicon of verbs

has a kind of archetypal substructure which’'either enforces the
choice of a correspondent set of agents or gives hints at pre-
supposed but not realized dynamic features. We hope that a dynamic
study of the verbal lexicon will be accomplished using catastrophe
theory.

(b) Dynamic inference from Ag to A3 and to Ajz(A4).

In the following examples of archetypes taken from the Ap-series

we can show that dynamic inference can be formalized by considering
areas in a catastrophe diagram. If a larger area includes a smaller
one, we can say that one of the corresponding semantic archetypes
includes the other, i.e. the simpler archetype can be inferred
dynamically. We arrive, thus, at a quasi-geometrical notion of
inference.

In Fig. 6 we analyse subfields of the catastrophe diagram under-
lying the archetype of 'transfer'.

T~ = — = s/

o A3

A+3 A2 | Aes

Fig. 6
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We can distinguish four different types of fields:

(1) The whole field corresponds to a section in the
butterfly (A,5). The corresponding archetype was
- called the archetype of 'transfer'.
Example
Eve gives Adam an apple
My M3 M,

(ii) In Fig. 6 we find two subfields of type A3
(the cusp). They are the basis for two semantic
archetypes: the archetype of emission and the
archetype of capture
Examples

Eve gives an apple (emission)
M4 MZ

Adam takes an apple (capture)

(iii) The attractor M, exists only between the two fold-
points (Az). Thus we have an archetype of delimited
existence which was derived from the negative cusp
(A_3).

Example
The apple appears (in the scene) and disappears again.
M
2

(iv) The archetype of delimited existence was considered
to be semi-elementary as it was a concatenation of
two elementary archetypes derived from A, (the fold).
In Fig. 6 we have two fold points - one where M,

appears and one where M, disappears.

Examples
The apple appears (in the scene)
M3
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The apple disappears (in the scene)

M,

(v) Finally all the points on the lines in diagram 5 which are
not fold points are Morse, i.e. of tipe A4 and structurally
stable. For M, this stability is limited (cf. (iii)) by the
fold points.

Examples

Adam exists
M1

Eve exists
M3 .

The apple exists (in the domain of M,)
M3

We assume that the relation of dynamic inference can be relevant
in the semantics of verbs and in the description of tense, aspect
and action modes. An elaboration of this application presupposes,
however, a larger empirical and theoretical frame and cannot be

given here.

The relevance of the type of semantics presented here to lexical
semantics is immediate. The fact that in archetypal semantics

we are seeking for primitive and irreducible mechanisms in the
organisation of concept building and in the formation of semantic
structure leads to direct applications in lexical semantics
especially in the domain of fundamental relational and dynamic
structures. |
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2. A Theory of lexical fields using catastrophe theory

In the past two rather similar but methologically contrary schemes
have been used. The first which was motivated by the more holistic
and dynamic methods in philology (and by the theory of fields in
physics) is centered in the concept of the lexical field. The
second method imitated procedures applied in phonetics and tried
tc decompose the words and morphemes into lexical components,
features, scenes etc. Some authors tried to use this atomistic
procedure to reconstruct the intuitive notion of a semantic field;
compare Lutzeier, 1981, 1983). Compromises between a holistic
procedure and componential analysis were sought by the theorists
of semantic networks. Our aim is to renew the intuition behind

field-theory and to propose adequate conceptual tools for it.

As Trier (1968:40), one of the fathers of the theory of lexical
fields, already showed, we can take two different perspectives

towards lexical fields.

(a) A lexical field is disjunctive (in Trier's terms), i.e.
it is defined by its contour, its frontier, its membrane.
This picture corresponds roughly to the idea of a mosaic

put forward by Ipsen (1920).

(b) A lexical field is injunctive, i.e. it has a center and
centripetal forces. Prototype semantics exploit this
model of a field structure.

Fig. 7(a) and (b) give a picture of these notions.

N/

N

disjunctive injunctive

(a) (b)
Fig, 7
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Both pictures correspond to basic topological notions. In Fig. 7({(a)
we have the notion of a closed set, the 'membrane' is called the
envelop of the set, in its environment we find points belonging to
the set and not belonging to it. Fig. 7(b) gives a picture of a
gradient-field with a punctual attractor and straight flows
pointing to the center. As it stands the concept of disjunctive
field is not provided with a dynamic. We can, however, define a
similar notion in the domain of systems with Hopf-bifurcation and
limit-cycles. In this case the contour is (ideally) a circle with
attracting forces. Fig. 8 gives a picture of this situation.

Similar dynamics play a role in thermodynamic systems.

/"\\
phase 1 phase 2 Hopf - bifurcation

Fig. 8

Frontiers and membranes of the type shown in Fig. 7(a) can, how-
ever, appear also if more than one gradient-attractor exists in

a field, i.e. if there exists a conflict of attractors. The con-
flict-lines or conflict-strata between different attractors definc
areas of attraction and instabilities, where the attraction changes.
Catastrophe theory provides a classification for such basic in-
stabilities and conflicts. It is in this line that our recon-

struction of the theory of lexical fields will be pursued.
As a corollary we can say that in the domain of dynamic systems

theory, other more sophisticated models are possible; C.T. models

are the most fundamental and simplest possibility.

EBSCChost - printed on 2/9/2023 11:53 PMvia . Al use subject to https://ww.ebsco.conlterns-of-use



96

In Fig. 9 we show a rather complicated dynamic field taken from
the center of the (compactified) elliptic umbilic. The picture
shows a landscape; the altitudes are indicated by niveau-lines,
in the same way as geographical maps represent a hilly district.
We can see four basins By, B,, B3, B, and three hills H4, H,, Hj
(dotted lines). The basin By is surrounded by three other basins
and by three hills. The straight lines which intersect and form
a triangle in the center, are saddles.

In this case the saddles form a contour around By and give frontiers
to By, By, Bj. The vector field can be visualized if we reduce

the number of inner variables to one, i.e. x. The corresponding
situations are found in the cuspoid catastrophes. Thus for the,

cusp we find a conflict of two basins in the middle part of the
unfolding, which in Fig. 10 is exemplified by a section though the
bifurcation set (taking u as a négative constant) .
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re

1 Mo

Fig. 10

Between the two saddles P4 and P, we observe four vector flows,
two attractors, M; and M,, and one repellor, the line of maxima.
If we take one constant value of v in the domain between P4, and

P,, we can see the conflict of two basins of attraction.

\%

max

e e | O e pe e O = l:&bbn<cq - = - X

min 1 min 2

Fig. 11
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If a ball is thrown into this field, we can imagine how it dances
in the basin of M; or M, stabilizing finally in the attractor. If
the movement is very strong the ball can, however, jump over the

maximum and change its field of "residence".

In our semantic model the internal variable (x)} is a semantic
scale. The attractors corresponds to conceptual focuses,sinks of
the field. With this stable center, the attractor, is associated

a word. In the same way a field can subdivide a scale into two
or three attracting domains, each domain can be subdivided into
subdomains which correspond locally to the picture given in Fig.11.

In elementary C.T. only these local phenomena are considered.

In a global model we can conceive other types of fields. We show
some proposals made by Thom (1973a: 636f) and Thom (1980b: 26f).
Fig. 12a shows the stable attractor type Aq; we can conceive

an attractor "en falaise" with borderline as in Fig. 12b. The
overhanging part of the basin leads to a frontier-catastrophe

(with the possibility of hysteresis)

i\fhysteresis

Fig. 12a Fig. 12b
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In a more general sense we can represent a field of concepts by
a central basin, the prototype,and a surrounding field of lateral
attractors. Fig. 13a gives a local picture, Fig. 13b looks from

"above" on such a landscape.

Fig. 13

These morpho-dynamical landscapes can be very complicated globally
(and are therefore far from the simplicity of C.T.-dynamics). It
is only in their genesis that they are simple insofar as they are
the result of many small processes which locally correspond to the
archetypes described in C.T.-semantics. Fig. 14 gives a rough
picture of a global field (we considered one axis only; in reality
the number of dimensions can be high and complicated cross-depen-

dencies can occur.

In the following sections we shall give an illustrative example
for the application of notions introduced up to now. The main
problem in the application of C.T.-semantics lies in a natural
interpretation of the variables in the model or at least of the
qualitative features of the model (frontiers, catastrophe jumps,

polarities which appear and disappear etc.). If such an empirical
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interpretation is achieved it must be validated by the facts. As
C.T. is a fundamental and local modelling device we must find
fundamental domains of application and validation. Threeareas of

lexical semantics seem to fulfill this condition:

(a) The lexicon of colour terms (colour perception as

background),

(b) The lexicon of evaluative adjectives (emotional

dynamics as background),

(c) The lexicon of action-schemes.

2.1 The dynamics of colour perception and the lexicon

of colours

We have good physiological mbdels, good anthropological research

done in many societies and a highly standardized research on the
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colour-lexicon of about 450 languages. In Wildgen (1981) we have
described this field and the application of catastrophe theory
to it in greater detail. We can summarize our results here (cf.
wWildgen 1981 : 239-242, 285-288).

If we start from the opponent-cell theory of colour perception,

we obtain two basic dynamic phenomena:

(a) The differentiation between excitation (presence of luminos-
ity) and non-excitation. Dynamically we have an asymmetrical field
with only one attractor (luminosity), which can be modelled quali-

tatively by the fold (Aa,), cf. Fig. 15 ,

positive ‘
excitation

Iighf—'warm dark -cool

Fig. 15

{(b) The further differentiation into the set of primary colours
follows the principle of bipolar differentiation, which can be
deduced from the cusp. First the domain specified positively in
(a) is further subdivided. After the 'splitting' of light-warm
into light (white) and warm (red-yellow), further cuspoid polar-
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izations occur. We can thus reconstruct dynamically the results
obtained by Kay and McDaniel (1978). Fig. 16 exhibits the se-

quence of cuspoid differentiation.

ol

light - warm dark - cool
light warm cool black
(white) (grue)
red yellow green blue
Fig. 16

Generalizing this fit between our deductive scheme and empirically
found patterns in the differentiation of the lexicon, we can
presume that there exists a perceptual basis for lexical semantics,
which mirrors the dynamical organization of perception and which
constitutes a repertoire of possibilities unfolded in the social

history of a linguistic community.

2.2 The drive system and evaluative adjectives

Whereas in the case of colour perception the opponent-scheme is
situated in cells on the retina (in the second layer after the
cones,which react to three types of colours), the bipolar scheme
for evaluative adjectives is deeper and older. It refers to our
drive system and can be localized roughly in the brainstem

(hypothalamus, subcortical kemels, parts of the reticular for-
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mation, cf, Bruter, 1976: 127-132). A behavioural correlate of
this deep system is the bipolarity of attack-retreat, exemplified
in the dog of Lorenz-Zeeman. Fig. 16 gives a picture of this
situation showing the facial correlates of the emotional states
'fear' and 'rage'. The behavioural conseguences are described by

a cusp in Fig. 17.

FEAR

The emotional split in a continuum of controlling parameters
(fear, rage) is typical for processes in this domain and can be
found also in the lexicon referring to emotional domains. The
polarity principle found by Osgood and others is a consequence

of this dynamic structure.
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catastrophe of
atftack

Flight B
ca tas trogp ™

-

Fig. 18
Examples:
good - bad
beautiful - ugly
strong - weak
etc.

As a fundamental principle it is expanded to other domains, c€f.
big - small, long - short. Thus even scales which allow quanti-
fication are linguistically organized as qualitative fields

(for further details cf. Wildgen, 1981). A generalization of our
exemplary application could lead to a new formulation of differ-
entiation theory in the glossematic tradition (cf. Lekomcev,
1974).
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2.3 The dynamic classification of basic action schemes

In chapter 1.2 we characterized a set of semantic archetypes in
which basic dynamic schemes found in catastrophe theory are inter-
preted as event and process schemes underlying natural language.
This parallelism of abstract dynamic schemes and linguistic deep
structures could be furthered by perceptual processes as Zeeman
(1975) conjectured. Another hypothesis referring to psychoana-
lytically analysed processes of basic interactions between care
giver and child has been elaborated by Mottron (1983). The hypo-
thesis of Zeeman will be described here in order to complete the
picture of possible interactions between perception and the struc-
ture of the lexicon (for Mottron's hypothesis cf. Wildgen and
Mottron, forthcoming 1987: chapters 4 and 5).

A child may observe differences in the density of substance, i.e.
in the distribution of relevant things in his/her environment.
Centres of density (in terms of psychic relevance) are the own
body, the body of the care giver and objects which can be trans-
ferred from one to another. In Fig. 19 six stages of such a transi-
tion Ty to Tg are presented schematically. A, B and C are centres
of density (relevance). Fig. 19 shows that C is different from A
and B as it is transitional, i.e. it is first held by A, appears
in the scene, disappears in the scene, and is finally taken by B.
In a concrete scene A could represent the body of the child, B

the body of the care giver, C can be either food (from B to A) or
a secretion of the child removed by the care giver (from A to B);
in an later stage C can be a pet which partially replaces the care
giver in his absence or it can stand for objects which are ex-
changed or pointed at and for other persons which are introduced
to the child by the care giver (cf. Mottron's theory).

The archetype of transfer (cf. Fig. 5 and 6) could thus be dis-
covered or developed by the child in the course of basic inter-
actions and of subsequent perception of repeated interactions
and of their storage in the memory.
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Fig. 19

If we consider more complex domains of the lexicon qualitative
dynamics become insufficient as a modelling device. We reach a
domain explored by Ch. Zeeman (1982) and which is constituted
by three main components

(a) dynamic structure
(b) measure structure

(c) probability structure

(b) is in a way a connection between (a) and (c). In such a model

the dynamic structure is considered as a preattentive mechanism
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in perception, the measure structure focusses attention and enables
the observer/speaker to weight different features and to compute/
sum up the different aspects to a new holistic judgement. The
probabilistic structure accounts for individual and social varia-
tions contained in all manifestations of the system. Thus/the
model must aquire probability and measure structures to account

for larger parts of the lexicon.

2.4 Processes of self-organization in the lexicon

The further development of the lexicon beyond the labelling of basic
categories and scales can be considered as a self-organizing pro-

cess which is determined by two main factors:

(a) the phonemic differentiation, which constitutes the

material basis for morphemes and words,

(b) the semantic and contextual differentiation,

In Lindblom, MacNeilage and Studdert-Kennedy (1984) the basic
mechanism of phonological differentiation is described as a pro-
cess seeking an equilibrium between producer-based conditions
(sensory discriminability, preference for 'less extreme' articu-
lation) and listerner-based conditions (perceptual distance, per-
ceptual salience) (cf. ibidem: 191). They show experimentally that
a self-organizing process which obeys these conditions produces

a phonological system and that we need no mental 'blue-prints’
such as features, phonemes or the matrix of phonological oppo-
sitions. These are rather by-products of the self-organizing pro-
cess.

A given phonological system allows the construction of a struc-
tured set of syllables or simple morphemes. We can distinguish

two polar types of systems:

- a gestalt-like system in which the single morphemes cumulate
several differences into morphemic "gestalts",
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- an optimal phonological system, in which all oppositions are

used such that no gaps are left.

Natural phonological systems lie between these extremes. Depending
on a specific system of phonological differentiations we arrive

at a basic set of syllables and simple morphemes.

The general structure of a lexicon is globally governed by quan-
titative laws which relate the length of words, their frequency
(cf. 2ipf's law), the measures 'polylexy', the number of readings
per word) and 'polytexy' (the number of contextual fits per word)
to the quantitative volume of the lexicon (cf. K&hler, 1985 and
Altmann and K8hler, 1983). A currently directed research project
by Gabriel Altmann: "Linguistic Synergetics" has as its objective
to further develop this field of research. The mathematics used
in Synergetics combine the qualitative theory of (nonlinear)
dynamic systems and statistical dynamics (cf. Wildgen, 1986 for
a first application to linguistics).

3. The construction of a semantic space as a theoretical

framework of lexicology

3.1 The two dimensions of semantic space proposed by

René& Thom

The proposals made in the last sections aim at a rather narrow
cooperation between physiological mechanisms and lexical struc-
ture. In this section I shall sketch some very global and rather
speculative ideas, contained in recent papers by René Thom (Thomn,
1978, 1980a, 1980b). Thom tries to give a coherent picture of

the lexicon of human languages and of predication as a fundamental

operation on the lexicon (cf. Thom, 1980b).

The fundamental structures of the lexicon can be projected on two

main dimensions x and y. We shall give a short description of
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these dimensions.

(a) The fundamental dimension x has to do with the polarity :
Speaker/hearer - world (as perceived, controlled, domain) or
more general: ego - other, where 'other' is a cover term for
other people and the world around ego. The extremum x = O is
constituted by a kind of universal intersubjective space-time
(r%).

In its neighbourhood, say at x = 1, we find subjective space-
time, as it is represented in the mind of the speaker/hearer.
As the fundamental conflict relating to this dimension is the
one between subject (for itself) and object (in itself) we have
two attractors separated by a threshold. This threshold is the
domain of instabilities which lie at the heart of predication.
The centres of simple autonomous sentences, mainly verbs and
predicative adjectives, realize this intermediate domain and

at the same time regulate the production of utterances.

The dimension x, called dimension: object-subject, allows for a
rough classification of lexical domains. Figure 20 gives a picture

of this classification.

The kind of lexical classes we find in many languages such as
proper names, nouns, verbs, adjectivs, pronouns, conjunctions
can be projected on the dimension x. The conjunctions, especially
logical conjunctions seem to be almost free of "empirical",
"descriptive" content; other particles like deictics take their
content from the situation of use and from nonverbal actions co-
present with them (the pointing of the finger etc.). When the
child first makes two-word utterances, we encounter sentences
consisting of nominal (substance) words and deictics as in papa
here. This fundamental bipolarity is overcome by the development
of relational and dynamic concepts: verbs and predicative adjec-
tives. The forming of a sentence can be understood as a dynamic
moving on the scale x or resolving conflicts on this scale (at

least in the initial phase of sentence building by the learner,
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Fig. 20

later these dynamics get ritualized). The term ‘concept' can in

a strict sense only be applied to nominal entities (in the ob-
jective attractor). The other entities need for their stabilization
the activity of the speaker/hearer which is immersed in space and
time and thus changes rapidly with situations. This is especially
true for deictics, but it extends to verbs and adjectives (some

of the adjectives analyzed in the last section especially adjec-
tives of colour and shape are on the slope towards the objective

attractor and therefore in the neighbourhood of nominal enti-
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(b} The second dimension, y, is called semantic complexity. A con-
cept A is more complex than a concept B if its geometrical domain
is more narrow, if the associated neuro-physiological processes
are more specific or if the domain of a guality space is more
restricted (cf. Thom, 1980b: 30 for a definition). This dimension
can be compared to Carnap's notion of "semantic information” (cf.
Wildgen, 1977, chapter 3.5.).

As the conceptual structure and its stability depend on the axis
object - subject, it follows that the values of semantic complexity
decrease with growing values on the x-axis. Full semantic vari-
ability (range of values on the y-axis) can be found in the lexicon
of nominal entities. The following list gives a first view at the
sortal richness on the y-scale (from maximal values to minimal

ones) .

A. Human beings

Concepts relating to human beings contain several layers, to which
we have objectively or intuitively access: their social behavior,
their movements, their emotional states and attitudes, their be-
lief, their knowledge etc.

* Thom says (in Thom, 1980b: 27f) (translation by the author):
"A mayor difficulty of every linguistic theory lies in the
fact that the notion of concept is not sufficient to take
account of the elementary units of linguistic activity; the
concept is in fact only suited to describe these units cor-
responding to one grammatical category, the noun. Most of
the other categories call for another description; their
semantic stability makes necessary an activity (muscular or
mental) of the speaker and this activity is immersed in
variable ways into space and time. For example, the meaning
of a deictic, i.e. its spatial reference, depends in essential
regards from the linear prolongation of the demonstrative
gesture. But even the concept has a stable meaning only in a
very first approximation.”
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B. Animate beings interacting with human beings: We have a good
idea of their form in space f{and time), if the animal belongs

to our environment; we have some access to its behavior, but its
inner activities are more or less obscure to us (we can expand
our introspection to gain hypotheses on the inner processes of
animals in the same way such expansions are used to understand
other persons; the degree of reciprocal control on these ex-.

pansions is, however, very low).

C. Living beings which do not interact with humans. We only have

access to their form in space and in time (their 'life-span').

D. Artefacts. The objects produced by men are in a certain sense
emanations of human beings. They are created and cast away/lost
(i.e. they have an artificial 'life-span'), they can do specific
things and they can even replace animals and human beings in
certain functions. (Since the eighteenth century the vision of

quasi-human robots has stimulated human imagination.)

E. Natural objects. The normal perspective focusses on their form

in space and on their use in human contexts.

F. Primary matter and primary qualities. They have no form in
space and time; okjects are made out of primary matter (in a human
perspective) and subjective impressions are caused by quali-

ties.

Two further dimensions are hidden, behind the dimension 'semantic
complexity'. These are 'semantic contiguity' and ‘'metaphor' (cf.
Thom, 1980a:201, where these notions are taken from Jakobson and
related to the diffusion of meaning in the lexicon). These dimen-
sions are rather language - and user-specific and establish a
gradient called 'gradient of necessity' (cf. Mottron 1983:18-55).
Roughly the semantic content, in Thom's terms the 'prégnance',

diminishes along the path of metonymical and metaphorical ex-
pansion.
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In Fig. 21 the correlation of the two basic dimensions is
shown (cf. Thom, 1280b:30)
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Fig. 21

In a sense the scale 'object - subject' leads secundarily to a
methodological scale: semantic-pragmatic. Nouns are nearer to
concepts (cf. above) and easier treatable with the traditional
methods of semantics (i.e. componential analysis, lexical field
analysis). Towards the end of the scale only methods using con-
textual, userspecific informations can describe the 'content'
of lexical entities. A special kind of particles has only or-

ganizational functions, they are 'syntactic' in a wider sense
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(conjunctions, markers of quantification and scope, anaphora
etc.). They are better treated in text-semantics and text-prag-
matics and are outside the scheme in Fig. 21 which takes account
only of entities and processes in the clause (the semantically
autonomous and minimal entities, cf. Thom, 1980b:27).

The lexicon is part of the longterm consequences of the unfolding
of our cognitive universe insofar as it is organized / represented
by linguistic structures. Syntax can be conceived of as the out-
come of fundamental regulations of the lexical unfolding and as a
further application of the basic principles which govern this
morphogenesis, hbwever, there is more to it than that because

the development of syntax chooses between the many possible pro-
ducts of the morphogenetic process which is only well determined
in its first stages. A further restriction concerns the socio-
historical dynamics which form our language. The child is con-
fronted with this historical process as soon as it "learns" the
language of adults. A theory of language and grammar must take
into consideration the historical, social and spatial development
of linguistic communities, if the theory is to be fully explana-
tory. Some aspects of the historical dynamics of the lexicon will
be touched in the following section.

3.2 A catastrophe theoretic analogue of the concept of a
three dimensional semantic space proposed by Ballmer
and Brennenstuhl

Since the mid-seventies Thomas Ballmer and Waltraud Brennenstuhl
analysed the lexicon of German verbs, adverbs and nouns. Applying
very general classificatory principles (presupposition and simi-
larity) they arrived at a fundamental structure which organizes
the lexicon of verbs: the three dimensional semantic space (cf.

Ballmer, this volume). The three dimensions are the following:

{a) The type of process ('aktionsart'); its beginning, its
central phase, and its ending.
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(b) The intensity of the process (highest in the central
phase) .

(c) The (evolutionary) level of the process, its complexity.

Although some analogies to Thom's dimensions are evident, the
framework is different and we must go beyond catastrophe theo-
retic semantics to reconstruct the semantic space of Ballmer and
Brennenstuhl within our framework. This undertaking elaborates
our model and provides a mathematical foundation to the empirical

classification proposed by Ballmer and Brennenstuhl.

ad a: The dimension, type of process,denoted by the verb:
"aktionsart"

Thomas Ballmer (1982a:513) characterizes this dimension as

follows:

"the aktionsart is a measure of the development of a process

(beginning, ongoing, ending; or in linguistic terms: inchoative,

durative, terminative). The aktionsart correlates with the (onto)

genesis of objects, organisms, actions, etc. (...) Along the

aktionsart are situated the closed processes with a natural be-

ginning, end, ..."

Within the framework of our model there are the following three

phases which correspond to the 'aktionsart':

- the archetype of birth/beginning,

- the archetype of death/ending,

~ the archetype of steady process without catastrophe
{the O-unfolding).

The typical processes underlying Ballmer's "hat structure" is
found in the negative cusp (A_3). Fig. 22 shows the bifurcation
lines of the negative cusp. The minimum appears in the inner zone,
beneath the singular point A_j.

In the light of archetypal semantics the two bifurcation cata-

strophes death/birth are basic, but the specific combination used
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Fig. 22

in Ballmer's model is only one element in a larger list of process

types. Furthermore semantic archetypes can show interactions of

maximally four nominal rd8les (five if the double cusp is con-

sidered).

If the
we can
of the

events

singular events between the agents are linearily ordered,
represent them in one dimension (losing the space character
interaction). We shall introduce a notation for archetypal

which preserves the linear representation proposed by

Ballmer and Brennenstuhl. We distinguish three types of basic

phenomena:

a) Bifurcation events: birth/beginning and death/ending. They

are noted as:

b

L

Ealel

birth; death
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b) Conflict catastrophes. They are noted as: ———

In these points dominance changes from one regime (attractor)
to another. Both regimes coexist in the neighbourhood of

these points.

c) The domains of stability of a regime Rj are noted above the
line: Ry
example:

With these conventions we can represent the principal process

types found in the A-series of catastrophes (the cuspoids):

Rq
Aq —_— steady processes;
A, b R1 Ry b birth/death processes
—_— —_—
R R .
1 2
Ay ¢ bipolar change
b Ry b
A 3 } i closed life span/existence
R R R R2
A4 ? 1. ¢ 2 : ! g 49 change and death/birth
A R c ) < Ry changes in a three modal
5 field
R R
Ag ¥ L ¢ 2 ? change in a closed domain
A6’ Ao, A_7 ... continue this typology in a linear way.
Table 2

The characteristic "hat structures” proposed by Thomas Ballmer can
be elaborated on the basis of the richer typology of processes
shown in Table 2. We give two examples related to the positive
(AS) and the negative butterfly (A_5) in Fig. 23.

This shows schematically the enrichment of Ballmer's "hat struc-
tures" in our analogue. Compared to catastrophe theoretic seman-

tics we have lost some information, i.e. the spatial configuration
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of the agents in a scene (qualitatively) and the quick dynamics

of the stabilizing or destabilizing vector flows.
ad b: The dimension: activity intensity

Ballmer's definition of this dimension is as. follows:

"the activity intensity is a measure of the actual activity of
the subject in the process labeled by the verb). At the beginning
of the process the activity is low, in the middle phase there is
a maximum of intensity, towards the end it falls again." (ibidem:
513). This dimension at the same time correlates to the number of
verbs included in classes of verbs denoting similar processes.
Ballmer explains this correlation by the principle of relevance
which says that relevant features are more prominent in linguistic
expression. He states:

"Because there are antropologically more relevant meanings than

others it does not come as a surprise that the differences in lexi-
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calization, length, formal and phonetico-phonological simplicity,
frequency of occurrence in a text, etc. are related to the in-
trinsic shape of the semantic space. The more relevant a meaning,
the more succinct the expression (this is a brief version of what.

we call the principle of relevance)" (Ballmer, 1982b: 491).

The three features:
(a) the intensity of the process or rather of its single phases,

(b) the frequency of lexical items standing for these phases

of the process, and

(c) the linguistic/cognitive/social relevance of the phases
denoted ,

map onto one dimension.

We shall try to explicate the correlation between the different
features contributing to the measure called 'activity intensity'’
and to integrate it into our framework. The following assumptions

could be an appropriate starting-point:

(a) Singular points, i.e. bifurcation points (b) (beginning, end-
ing of a regime) are dynamically very intensive. Thus we can
presume that the number of different labels is minimal and
that the type/token ratio is low for the lexical realisation

of these process phases.

(b) Regular points and their environment (the stable phases of
the process) can be maximally differentiated using secondary
non-processual features. As a consequence the type/token

ratio is higher.

If these assumptions are correct, we get two different measures
which stand in a complementary relation to each other: a function
for the intensity of the different phases of a process, and a
function for the 'amount of lexical differentiation. The curve of
lexical differentiation would correspond to the "hat structure"

advocated by Thomas Ballmer. In our model it shows a Gauss-dis-
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tribution of lexical labels for different phases of a process

(type A_3 in catastrophe theory).

dynamic lexical
intensity differentiation

-
-t

b Ry b b R b

Fig. 24

In our elaboration of the dimension called "aktionsart"” by Thomas
Ballmer we introduced a new type of dynamic structure not con-
tained in the model proposed by Ballmer and Brennenstuhl: conflict
catastrophes. In our context (cf. the assumptions above) it is
plausible that the relevance of conflict phases is very high and
that if lexical differentiation is a function of the internal
process structure, it grows in the environment of conflict cata-
strophes. In the simplest case we would arrive at an additive
function of the two regimes which are in conflict. Fig. 25 shows
the graph of the function "lexical differentiation" on this

assumption.

The measure for lexical differentiation increases above the level of
the stable phases M, and reaches a maximum in the environment

of the conflict point c.

- printed on 2/9/2023 11:53 PMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

121

conflict zone of the cusp (A+3)
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The above mentioned assumptions are probably only rough approxi-
mations, but they correspond to the observations made by Ballmer
and Brennenstuhl in the context of their analysis of German verbs
(cf. also Ballmer and Brennenstuhl, 1985). A further elaboration
of the model is likely to lead to lexicostatistic predictions

which can be tested empirically.

ad c: The dimension called "eingriffsgrad", i.e. degree of

impact

Ballmer (1982a: 513) defines the dimension: "eingriffsgrad" as the:
"measure of fugitive or resistant survival potential against
attacks upon the object/organism in question. The eingriffsgrad
correlates with the process of bio-physical evolution (cf. Ballmer,

1981b) and neuro-physiological morphology".

If we take the maxima on the scale called "activity intensity",
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i.e. lexical differentiation for groups of verbs, as the vertical
axis and the (evolutionary) "eingriffsgrad" as the horizontal
axis, we obtain "shells" which are internally subdivided by
"models"” (smaller groups of verbs). Fig. 26 shows the series of

"shells" a, b, ¢ on the axis "eingriffsgrad".

&
lexical <0<’
differentiation Q
| \V/
\
N
)
5
\)
Q
I, I, /
/ v /
a ;o b 7 ¢
/1 /1 /l : : —
"shells " (evolutionary) complexity

“Eingriffsgrad "

Fig. 26

The main groups of shells and subgroups found by Ballmer and
Brennenstuhl in the lexicon of German verbs are correlated with
basic types of sentences; they are shown in Table 3 (cf. Ballmer,
1982a: 499f).

The discontinuities in the semantic space (cf. Fig. 26) mirror

typical discontinuities produced by evolutionary processes. These
ontological discontinuities partially correspond to discontinuities
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shells / subgroups sentence types
=
1 being (nonactive)
2. influence (active) intransitive

2.1. action

.2. grasp transitive

2.3. modification

3. communication ] hypertransitive

Table 3

in our cognitive system and are secondarily inherited by the
linguistic system. In this sense the lexicon can be seen as an
image of the world and of the human mind.

This deep hypothesis can be traced back to Goethe's thinking on
morphology or even to Aristoteles. It comes very near to Thom's
philosophy of nature in its application to the mind and to language.
In a certain sense it is opposed to the hypothesis of linguistic
relativity which originated probably in sophistic philosophy (homa
mensura) and was revived by Humboldt and later by Sapir and .
Whorf (cf. Wildgen, 1985b).

4. Conclusions

A theory of the lexicon which is explanatory in the sense that it
uses very fundamental laws of nature, of our biological heritage
and our mind can be developed in the framework of the dynamic
paradigm in linguistics. It is connected to recent advances in
mathematics, in theoretical biology, psychology, phonetics and
lexico-statistics. It leads to interesting hypotheses which can

be tested empirically. Although the formal nature of the theory

EBSCChost - printed on 2/9/2023 11:53 PMvia . Al use subject to https://ww.ebsco.conlterns-of-use



124

should be further clarified, it is of eminent importance to be-
gin new empirical research on the basis of the hypotheses put

forward within the dynamic paradigm.
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DYNAMIC ASPECTS OF NOMINAL COMPOSITION

Wolfgang Wildgen

University of Bremen

Nominal compounds constitute a phenomenon which is important in
several respects:

(a) it is an important means of enrichment for our lexicon;

(b) it can replace larger structures and thus serve as a
strategy for language economy;

(c) the creation and interpretation of novel compounds makes
use of contextual and encyclopedic knowledge, thus intro-
ducing pragmatic factors.

A fourth aspect, namely the typological prominence of composition
in, for example, German and English and its absence in other
languages will be mentioned in the last chapter.

In the description and modelling of nominal compounds, three per-
spectives can be distinguished:

(a) The local perspective. Here only the constituents of the
compound, their syntactic and semantic properties and
the constituent structure of the compound are taken into
account. The local perspective is more or less a methodo-
logical fiction which helps to analyse basic processes.
These are called microprocesses.

(b) The global perspective. The novel compound is embedded
in a phrase, a sentence, a text. It is related to pre-
ceding and following structures in the text. If we
examine those processes relating the compound to fea-
tures of the text (or even the dialogue) we arrive

at macroprocesses governing the creation and interpre-
tation of compounds.

{c) The analogical perspective. A special context is consti-
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tuted by the linguistic knowledge of the speaker and
the hearer. A novel compound can be related to a known
compound, to a class of such compounds or even to a
general regularity by compounds with a specified micro-

structure.

These perspectives are complementary rather than exclusive. The
following chapters summarize results of empirical work done by
the author within the framework of the Regensburg project "Aktu-
algenese nominaler Komposita". More detailled information can be
found in Wildgen (1980, 198ta, 1981b, 1982b).

1. Local processes in nominal composition

In traditional treatments of nominal compounding, one point of
departure has been the syntactic and morphological category of
the constituents (cf. Fleischer, 1969). For the semantics of no-
minal compounds we must, however, choose more fundamental cate-
gories. We consider this to be achievable by separating nominal,
static entities from relational (verbal), dynamic entities. This
distinction has already been shown to occur in the phase of one-
word-sentences during language-acquisition as a first functional
differentiation (cf. Bloom and Lahey, 1978: 110-113, and McCune-
Nicholich, 1980). We hypothesize that a nominal compound must
normally contain at least one nominal, static constituent and one
relational, dynamic constituent. In those compounds where this
basic functional pattern is not realized, information may be
extracted from one (or both) cf the constituents. Thesis 1 ex-

presses this hypothesis.

Thesis 1

The basis for the semantic interpretation of nominal compounds

is a bipolar field constituted by a static, nominal entity and a
dynamic, relational (verbal) entity. Thus nominal compounds tend
to activate semantic structures which are early in an ontogenetic
and phylogenetic sense. It follows that compounds are not derived

in a strict sense from more elaborate phrasal or syntactical
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constructions.

Thesis 1 seems to contradict the transformational treatment of
compounds, which has motivated much of the recent work in this
field. This contradiction is, however, moderated by the fact

that the pattern of nominal compounds is part of a polycentristic
field (cf. Dressler, 1977), such that similar structures appear
at the levels of word formation, syntactic phrases and sentences.
The levels are not autonomous as postulated by structuralistic
methods but make a selection from among recurrent patterns. Thus
the basic intuitions of transformationalist research can be saved

without adopting its rather restrictive framework.

Nominal compounds belong to the level of words, near the boundary
between word structures and phrasal structures. In a dynamic per-
spektive, the boundaries of structural levels can be compared to
semi-permeable membranes, which control structure maintenance and
diffusion. Inside the "word-membrane" there exist certain criteria
of completeness versus deficiency. In thesis 1 the basic regula-
rity is indicated. If a noun contains two stems (if it is a nomi-
nal compound) it must have a relational kernel and a nominal
filler. Contrary to the completness criteria at the syntactic
level, the arguments of the relational predicate (= the attrac-
tors of the dynamic centre, cf. chapter 2) can be selected using
a measure of prominence.

If this normal structure is not present in a nominal compound, we
can predict a flow of structural information through the mem-

brane. Thesis 2 formulates this consequence.

Thesis 2

If the compound is functionally deficient we can predict a flow
of structure diffusion1:

(a) from the level of word semantics to the level of word

1 The term "diffusion" has gained a new theoretical dimen-
sion in mathematical biology and ecology; compare Okubo
(1980), Rubinow (1980, lecture 9).
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structure, i.e. the internal semantics of the consti-

tuents is exploited;

{b) from the level of context to the level of word structure,
i,e. thematically similar structures in the context are
absorbed to repair the structural deficit at the level

of word structure.

The integration of contextual information into the process of
creation and interpretation of a compound will be treated in
chapter 3. The internal structure of the constituents of the

compound has several grades of accessibility:

{(a) Derivational accessibility. The verbal stem of a nominal
constituent can be uncovered with its case frame. We
assume that the access even to this structural centre

is not trivial; this access involves "costs".

(b) Lexical accessibility. The internal semantic structure
of a simplex can be retrieved. The question remains
open, how such structures can be represented: by semantic
features, semantic fields, networks, frames or stereo-
types. We assume for our present purposes that the
structure must allow for inference, i.e. the speaker and
hearer should be able to infer more than just that which
has been said, thus expanding and specifying their inter-
pretation. Inferential procedures have been developed for
semantic networks (cf. Wilks, 1980)2 and also for stereo-

types (cf. Eikmeyer and Rieser, 1981).

(c) Metaphorical expansion. If the solutions (a) and (b) do
not work or if the context calls for a different inter-
pretation, metaphorical processes can change the inter-
pretation of the constituents, thus yielding another in-
terpretation. I would be inclined to consider metaphorical

expansion a special kind of attributional process (cf.

2 In Wilks (1980) extraction and extraction rules would
correspond roughly tc our concept of diffusion into a
domain closed by a semi-permeable membrane.
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Wildgen, 1982a).

Finally, every constituent of the compound (and possibly the
compound as a whole) gives rise to associations (syntagmatic,
paradigmatic, or owing to similarity of form or sound). These
may constitute the material from which analogical processes (cf.
chapter 4) borrow.

The activation of the procedures (a) to (c) can be influenced by
contextual factors in such a way as to make a pair of coupled
processes out of the two types of dissipative processes mentioned
in thesis 2.

Part (a) of thesis 2 can be further specified.

Thesis 2*

The constituents of the compound can be structurally enriched if
derivational, lexical and metaphorical structures are uncovered

(in terms of diffusion, if this highly structured information is
absorbed by the cell). On the basis of these enriched structures,

that reading must be selected which fits best.

The complicated interaction between context, word semantics and
the economy of language use cannot be dealt with here. Instead we
shall turn to more specific features of nominal compounds in

German and in related languages.

The most prominent structural feature of German (and English) com-
pounds is their asymmetry. It is always the right-hand constituent
(on the first level of ségmentation) which determines the number,
gender and (usually} the syntactic category of the compound. We
can say that the right-hand constituent governs the grammatical
features of the whole. This grammatical asymmetry has consequences
for the semantics of compounds:

(a) The apparent symmetry of copulative compounds is unstable.

Even with novel compounds the hearer tends to assign
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different meanings if the order of the constituents is

inverted.

examples:

Mann-Frau # Frau-Mann
("man-woman") ("woman-man")
Dichterkomponist # Komponistendichter
("poet~composer") ("composer-poet")
Kardinal-8konom # Okonom-Kardinal
("cardinal-economist") ("economist-cardinal”)

(b) In many compounds a tendency can be observed
- to place classificatory constituents at the right. These
compounds approach derivations if these right-hand ele-
ments are reduced to a small list and are subiect to
morpholoaical decay.
- to place evaluative constituents at the left, thus

approaching prefixoids.

These synchronic fields of attracting forces can explain
the diachronic fashioning of prefixes and suffixes out of
constituents in nominal compounds. The poles of the com-
pound exert a selective force which is dependent on the

grammatical asymmetry of this construction.

These observations (cf. Wildgen, 1982b for more examples) lead
to thesis 3.

Thesis 3

The grammatical asymmetry of the nominal compound in German con-
stitutes a dynamic field with the poles distinctive, evaluative

at the left and the poles classificatory, general at the right.

This field leads synchronically to a typical distribution of

constituents in the compound and diachronically to the creation

of prefixes and suffixes out of constituents of the compound.

In thesis 2 and 2* we dealt with the case in which no relational
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element is realized in the compound and we said how the general
law in thesis 1 is preserved under these circumstances. We may

now consider the case in which two constituents of the compound
are relational; As might be predicted, our analyses showed that
three solutions to this problem are possible, and they depend on

the internal structure of the constituents.

(a) The dynamic facts expressed in the relational terms
(mostly verbs) are interpreted as parallel and simulta-
neous. As predicted by thesis 3, the more general term
is placed at the right.

- SP/80//20/23/3
Arbeits-Begrédbnis ("working burial”)
- SP/80/50/35/2
Horch-Angriff ("listening-in attack")

These compounds are very rare,

(b) The second constituent (or its verbal centre) governs a sub-
ordinate clause; the verb of the clause is selected and
appears as the left-hand constituent. This presupposes that

the verb at the right can take subordinate clauses as

complements.
- SZ/80/63/13/3
Anzapf-Versuch ("attempt to tap")
- SZ/80/188/1/1
Kontroll-Zwidnge ("control restraint")

(c) In many cases the relational character of the left-hand ele-
ment is not exploited and it is simply considered to be a
nominal argument of the relation at the right. Thus the re-
lational features of the right-hand element tend to be ex-
ploited before those of the left-hand one. This solution
combines the effects of thesis 2 and 3.

Thesis 4

The asymmetry of the compound has the effect that a preference

for the uncovering of lexical information in the right consti-
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tuent exists.

To summarize, we can say that the local dynamics of compounds

are very simple and can in fact be described in terms of struc-
tural diffusion and structural asymmetry. The fact that rather
simple principles are at work could explain why nominal compo-
sition is learned before complex phrasal or sentential structures
are acquired. Thus our dynamical treatment is more natural than

the treatment within a classical transformational model.3

2. Models for local processes

It is not possible to review the long tradition of model-building
for nominal composition here. As a general feature, we can say
that the modelling of nominal composition has always been sub-
sidiary to model-building in adjacent fields (either morphology

or syntax). As a consequence of our argumentation in chapter 1

and in agreement with recent work in Artificial Intelligence (cf.
Finin, 1980), we can state that local processes are either locally
determined by the relational potential of their constituents and
by the patterns summarized in the theses 1 to 4, or they are
governed by global, i.e. textual and contextual, regularities and/
or by analogical inferences. Thus the local aspect of nominal com-
position can be described on the basis of our arguments in chapter
1. There remains, however, a small class of noun-noun compounds
which {a) can be interpreted out of context and (b) contain no
traces of covert relational structures. In these cases the rela-
tional part has been eliminated and we must find a means of re-
covering it. Two possible ways of doing this can be proposed:

(a) The missing relational term can be inferred from our
worldly knowledge. The constituents which are realized
select a certain domain of knowledge, a knowledge frame,
which allows us to infer one or more solutions to the
problem of how these nominal constituents can be

3 It is, however, less technical. The technical appeal of

transformational grammar still exerts a strong influence
on many linguists.
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connected.

(b) We possess an inventory of basic relational terms, i.e.
relational atoms. The constituents make a selection
from among these alternatives using certain affinities

between nominal constituents and types of relations.

These solutions are not really contradictory. We assume that (a)
is a broader position which uses a richer representation of
culturally relevant knowledge. In (b) a smaller set of invariant
frames is sought. As (b) is more economical and has a better
chance of completion, we shall develop a new proposal. for the
construction of a universal list of basic (atomic) relational

types.

In the studies of Brekle (1970/76), Kiirschner (1974) and Levi
(1978) the list of relational primitives was the outcome of (a)
the choice of an a priori assumption and (b) a semi-systematic

fitting to selected data.

The strateqgy we shall follow here is similar. Our a priori list
is, however, based on recent results in the theory of dynamic
systems. More specifically, we exploit the list of elementary and
irreducible dynamic types classified by René Thom, Mather, Arnold
and others. In short, our list can be derived in the framework

of catastrophe theoretical semantics {(compare Wildgen, 1982a). As
we cannot develop this point of view formally and in detail (c€£.
Wildgen, 1979, 1981c, 1982a) we shall give only one illustrative

example.

A

) s

Fig. 1 Schema of dynamic interactions. A, B, C = attractors;

e = catastrophe of emission, ¢ = catastrophe of capture.
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Fig. 1 shows a rather complex dynamical scheme, which can be de-

rived from the elementary catastrophe called "butterfly". The

heavy lines are interpreted as domains of stable existence of an

entity. The bifurcations describe types of interactions such as:
e : ejecting, giving free etc.,

c : catching, absorbing etc.

The whole "Gestalt" can be read as:

A gives B to C
C gives B to A

i.e. as one transfer cycle,

or instrumentally as

A affects C with his instrument B
(taking back the instrument).

Without going into the details of archetypal semantics, we can
say that the following relations with two arguments (i.e. dynamic
types with at least two stable attractors) can be derived

(a) Affecting (A affects/influences/touches/.../B)

(b) Effecting (A ejects/emits/creates/.../B)

(c) Instrumentality (A affects C with the instrument B)

(d) Transfer (A gives C to B / B receives C from A)

(e) Causation (A causes C to affect B)

(f) localistic (entering, leaving, being in, changing
relations from A to B, changing from A to C via B)

Thus we can define a basic set of dynamic (= relational) primi-
tives, whose features (structural stability, irreducibility) can
be mathematically proved.

We can assume that Downing (1977) was right when she proposed re-
garding a similar list as the most probable candidates for the
completion of the relational slot in the nominal compound and en-
riching it gradually, so that an open list was created. Within the
framework of catastrophe theoretical semantics, we say that the
fundamental attributional enrichment of the archetype is elaborated

by sociocultural processes thus constituting the level of social
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and individual attributions (semantic prototypes and stereotypes;
compare Wildgen 1982b and 19824).

3. Global processes in nominal composition

The global processes involving the production and interpretation
of nominal compounds can be seen as hierarchical strata, which

on the one hand condense rather loose textual and sentential
structures into a semantically rich and very short form. On the
other hand these structures are not stable in the sense that they
tend to disintegrate out of context. This loss of structure (loss
of information, loss of negative entropy) can annihilate the
whole process so that the compound is lost and forgotten. Under
special circumstances, however, it can lead to a state of stabi-
lity which does not conserve the initial richness of the nonce

compound, but tends

(a) to select a basic but stable interpretation,

(b) to fit the result of contextual creation into the lexicon.

Thus the global processes exhibit two types of transitions (i.e.
instabilities), which are qualitatively different.

Table 1 gives a schematic view of this idea.

discoursive organisation of content -
the thematic structuring of texts and
sentences

(short term structuring)

stratum 1

vv transition 1

condensation of content, operation of
economic principles, stabilisation of
contextual meaning

(middle term structuring)

stratum 2

Vv transition 2

selection of structures at stratum 2
loss of unstable contextual keys,
stratum 3 operation of economic principles in
the knowledge system

(long term structuring)

Table 1
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Our empirical claims refer to the strata 1 and 2. As we have no
data which allow hypotheses for the transition to stratum 3, we
can only formulate some conjectures on this topic at the end of

the chapter.

Our methodological strategies consisted in the establishment of a
corpus of texts and transcribed dialogues such that the transition
between stratum 1 and stratum 2 could be observed. It is clear
that in many natural situations this transition is not made expli-
cit and that shortcuts are chosen which lead directly from the
global planning (silent language) to stratum 2 (or even to stra-
tum 3, as in the creation of terminology).

The processes which were observed can be subdivided into two

classes,

(a) Primary processes. These are largely independent of
registers and specific types of texts and dialogques.

(b) Secondary processes. These mark specific textual and
interactional structures and co-occur only with these

types of texts and/or dialogues.

Table 1 gives the main classes of processes found in our empirical

analyses:
Primary Processes Secondary processes
1. Anaphorical processes, 1.1. Alternation of variants,
fa. anaphorical composition, 1.2. descriptive elaboration,
1b. cataphorical composition, | 1.3. enigmatic compounds,
1c. partial anaphorical 1.4. marking of text-gestalts.
composition.
2. Contrastive 2.1. Contrastive intensification
differentiation

Table 2

Two basic principles seem to govern these processes:

(a) The principle of variation. In the verbalisation of his
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communicative intent (compare Wildgen, 1977: 45f) the
speaker makes a choice from among a set of alternatives,
weighting them along different scales. This range of
alternatives can be further exploited when the speaker
takes up the same thematic frame in the sequence of his
utterances. We call this the principle of semantic-prag-
matic variation. The set of alternatives is, however, not
only exploited, it is also modified by every choice the

speaker makes.

(b) The principle of framing. The speaker presupposes frames
of interaction and of text-organisation (compare Goffman,
1976 and Kallmeyer & Schiitze, 1977). The global processes
of nominal composition do not only exploit such frames

but also contribute to their constitution.

We shall now illustrate the different types of processes en-
countered (for a fuller treatment cf. Wildgen, 1981a).
(1a) The process of anaphorical composition.
The simplest case consists in the shortening of a
nominal compound, by the elimination of a constituent

(mostly in the center of the compound)

- Geldtransportauto ("money transport vehicle")
Geldauto {"money vehicle")
S2/79/257/13/1

- Sportbrieftauben ("sports carrier pigeon")
Sporttauben ("sports pigeon")

$z2/80/91/1/1

More often the basic structure is not itself a compound but

a phrase, a sentence or a text

~ die Leute von Green- ("The people from Greenpeace")
7 peace
die Greenpeace-Leute ("the Greenpeace-people")

$z2/80/54/1/1
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- Das Problem, wie man
die Gesichtsziige eines
heute lebenden Menschen
auf seiner Photographie
im Alter gewissermafBen
hochrechnen k&nnte

bei der Gesichtshoch-
rechnung

SzZ/80/35/1/1
(a) - Bonns Innenministerium
mOchte Kernkraftwerke

kiinftig unter die Erde
verlagern

(b) -~ Ein Atommeiler unter
der Erde

~' ein verbunkerter
Reaktor

(c) —vdie Atombunker
~'ein Untertage-Reaktor

-"die ... Nuklearbunker

141

("The problem of making an
extrapolation from a person's
photograph as to his facial
features at a later date")

("facial extrapolation")

("The Ministry of the Interior
in Bonn would like in future
to put atomic energy plants
under the earth”)

("An atomic pile under the
earth")

("reactor in a bunker")

("atomic bunker")
{"underground reactor")
{("nuclear bunker")

The material analyzed in Wildgen (1981b) shows that the trans-

formations from text, to sentence, to phrase and finally to the

compound are both manifold and extremely complex. The basic prin-

ciples are the variational resumption of a thematic complex and

the reduction of the form by the elimination of noncentral ele-

ments in the utterance. The above example "Atombunker" showed

how a set of novel compounds is created, all of which are candi-

dates for a later lexicalization.

(1b) The process of cataphorical composition.

The processes known as cataphorical (cf. Herbermann,

1980) are in a sense merely variants of anaphorical

processes; the difference is a pragmatic one. The speaker

makes a jump to stratum 2 without verbalizing the previous

stratum 1

(cf. Table 1). The hearer will either imagine

adequate contexts using the situation and the local pro-

cesses as inputs, or he will give up. In many cases the

speaker feels obliged to help the hearer in his task.

We can distinguish two main types:
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(a)

(p)

The speaker/writer gives no help, the hearer must find
the adequate interpretation for himself. We call these
cases "enigmatic compounds".

~ Schnittlauchfarm Minchner Abendzeitung, 18.10.80

("chives farm")

- Dividenden-Arche (ibidem)
("dividend-arc")

These compounds are stylistically marked and contribute to
a kind of linguistic play which is typical for the marginal

notes appearing in certain magazines.

The speaker/writer helps the reader. This is done either
immediately or later. In the second case the compound and
its explication mark a textual gestalt (they constitute an
act of gestalt-opening which is closed by the explication,
compare Kallmeyer & Schiitze, 1977, and Wildgen, 1981Db).

Example

—vDas Ein-Satz-Gutachten ("The one-sentence verdict
"Thr miBt mehr arbei- 'you must do more work'")
ten”
Sz/80/161/1/1

- Im Zero-Nebel (title) ("In the Zero-fog")
Jlast sentence of the article ("Zero" is an art school)
"Es scheint dringend ("The dispersal of the Zero-
geboten, den Zero- fog, which has spread it-
Nebel aufzulbsen, der self over the scene, would
sich {iber die Szene appear to be an urgent
gelegt hat" requirement")

SZ/80/28/12 (Feuilleton)

(1c)Partially anaphoric composition.

Another variant of anaphorical processes occurs when only
one of the constituents of the novel compound is connected
thematically to the preceding text. This type can be used
to preserve textual coherence, achieving, however, textual
progression. This process is at the same time a starting

point for analogical processes (cf. chapter four).
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Example

SP/80/33/56f

Bildplatte ("picture record")
Biidplattenspieler ("picture record player")
Bildmaschine ("picture machine")
Bildplattengeschidft ("picture record business")
Bildplattenboom ("picture record boom")

All these processes are basically variational processes
governed by pragmatic and even more general (thermo-

dynamic) principles.

(2) The process of contrastive differentiation.
The second main class of processes, which we called "con-
trastive differentiation" is qualitatively different. Here
an existing theme (or variational space in terms of the
model developed in Wildgen, 1977) is divided into two (or,
less often, three) subdomains which thus constitute a
scale with opposed poles. In dynamic terms we can call this
phenomenon a bifurcation. This process leads thermodyna-
mically to an increase of structure, thus creating a state
even farther from thermodynamic equilibrium than the initial
state. The process of contrastive differentiation is a con-
sequence of this structure-creating process. We shall give
only a few examples.

Examples
S2/80/99/1/1

Asyle des Landes ("the asylums of the country")
Kakao- Tee~- Haferschleimheime
{"cocoa- tea- gruel-homes")
SzZ/80/65/1/1

die Welt ("the world")

Fortschrittszonen Bewahrzonen

("progress zones") ("preservation zones")
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S2/80/70/1/1
die Laute der Henne ("sounds produced
by the hen")
Konversationsgackern Legegegacker
("conversational cackle"). ("laying cackle")
Sz/80/91/1/1
Brieftauben ("carrier pigeons")
Sporttauben Pharmatauben
("sports pigeons") ("pharmaceutical pigeons")

The secondary process of contrastive intensification is a
special case, where first one pole of the split domain is
elaborated in the text. The newly constituted bipolar (or
tripolar) scale is now a context which influences the
anaphorical process such that the original theme appears
in a form which is adapted to the scale. Thus the simpler
anaphorical mechanisms are deformed in the presence of a
thematic bifurcation. The result of the bifurcation con-

stitutes an attracting field with conflict.

Example
$2/80/153/1/1

der liegende Auerochs (Bronzeplastik)

("the reclining aurochs (bronze statue)")

contrast: two living elks
. in the neighbourhood

(constitutes a context with
the poles: living vs. dead
nature)

das kKunsttier

("the artificial animal")

The process of contrastive differentiation exhibits a very
basic dynamic principle, which can be encountered in many
domains of language use (cf. Wildgen, 1981c).
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Basic dynamic principle

Every unitary entity of form and meaning can bifurcate such that
a scale with two poles (and eventually a metastable middle
attractor) is created.

This principle can be formally derived from elementary cata-
strophe theory. The archetype of bipolar differentiation is
derived from the cusp (and the archetype of trimodal differen-
tiation is derived from the bufferfly) (cf. Wildgen, 1982a:55).

Thus the global process of nominal composition can be traced
back to very deep biological regularities, in this way illu-
strating Thom's conjecture that language is the most highly de-
veloped and therefore purest natural morphology (in the bio-
logical sense, cf. Thom, 1974b).

The results obtained in this chapter lead to a preliminary hypo-

thesis pertaining at the transition from stratum 2 to stratum 3.

Hypothesis 1

The anaphorical processes (1a, 1b, 1c¢), which basically exhibit
the process of thermodynamic diffusion, will not normally lead

to a stabilized compound on stratum 3. The secondary processes,
however (not described here), can fill up the loss of information
introducing connotational information and thus creating evaluati-
vely rich structures. If the connotative contexts are stable or
very suggestive, these compounds can achieve stability. This sta-
bility is, however, dependent on the stability of social eva-

luations.

Hypothesis 2

The process of contrastive differentiation as an innovative
procedure is a possible source of changes in the lexicon of an
individual or of a community. The result depends on the weight
of the contextual need for differentiation and on the place the

new compound is able to take in the system of lexical items.
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4. Analogical processes in nominal composition

Analogical processes are global in the sense that, in the crea-
tion and interpretation of a compound, more structural_informa—
tion is used than that which is overtly contained in the compound
and its constituents, or which can be inferred from them. Global
processes are called analogical if this additional information

is linguistic knowledge. The compound is compared to other lingu-
istic forms or even to linquistic rules which have been extracted
from linguistic experience. In a sense, this concept of analogical
process is a challenge to generative grammar and its concept of
grammatical rulé.Rules are seen as the most general outcome of
analogical processes. In fact it would be unwise to speak of ana-
logical processes in nominal compounding if strict and systematic
rules existed. But even Motsch (1979), one of the most prominent
workers in generative word~formation in the sixties, acknowledges
the fact that the rules of compounding are rather fuzzy and that
they lack the generality, which one expects to be able to express
in a grammar. He takes up the concept of "Analogiebildung" pro-
posed by H. Paul in 1886. Paul states that rules are the most
general form of analogical processes., If an analogy applies to
many cases, a common characteristic can be abstracted; it be-
comes a rule (cf. Motsch, 1979: 30f). The range of repeated
application of an analogy can vary: in the case of nominal com-
position very short ranges are to be found side by side with

long ranges.. On the basis of this very intuitive idea of Herman
Paul's, we can establish a bipolar scale. At one pole of this
scale, the compound is found to be identical (barring minor
differences) to a compound which already exists in the lexicon

of the hearer. We call this pole "identity”. At the other pole,
the constituent structure of the compound selects a rule which
predicts the result of the compositional process (the compound
would be "Fregean" in the logical sense). We know that this

scale is not balanced. Whereas the result "identity" is very
common, the result "rule-governed" is very rare. As the experi-
ments reported in Wildgen (1982c) show, most informants tend to

overemphasize the pole "identity". Even novel compounds are
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classified as "known" if the hearer achieves a quick and simple
interpretation. In spite of the fact that novel compounds are
very frequent in German, they are generally not noticed to be

new unless they are in some way stylistically marked.

As Geer and Gleitman (1972) have shown, many compounds are inter-
preted as wholes; thus linguistic knowledge of other forms is
not activated in all instances. In Figure 2 we propose a scale
which has only illustrative purposes. It shows how more and more
linguistic knowledge is activated. The amount is related to the

quantity of instances subsumed by an analogy and/or rule,

~~o subj.
Nidentity
proba- \
bility \
" e
. NTprogres-"N
a type .7 sion analo-'\ rule
local \\\ gy
jjanatogy T =~
o Max

degree of generality

Fig. 2 Distribution of major types of nominal compounds

The curves in Fig. 2 are very roughly interpolated as no exact
quantitative data are available. We have assumed that about 50 %
of the compounds are known to the hearer/reader. The class of
identity compounds is, however, very fuzzy; i.e. subjectively
most of these compounds which can be interpreted easily are con-
sidered to be "known", even if analogical and regular processes
have been activated. At the other end of the scale, regular
compounds are only clearly differentiated from progression
compounds if the analogical network becomes complicated and in-
volves many instances. The probability of regular compounds de-
pends also on the constituent structure of the compound. Thus
the linearity of the scale in Fig. 2 is a simplification. In
reality analogical processes involve many different aspects of
the compound.

Local analogy and progressive analogy form one intermediate do-

main. The whole scale corresponds roughly tco a trimodal field
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with intermediate, metastable attractor, which can be derived as
an archetype from the catastrophe known as "butterfly" (cf.
Wildgen, 1979). The intermediate domain is the most interesting
one, as it seems to be the source for lexicalized and regular
compounds. The extremes which are more stable have dominated the
discussion in generative grammar where a bipolar methodological
opposition appeared (in a sense as a dynamic consequence of

Fig. 2). The poles were called "lexicalist -versus- transforma-
tionalist models of word-formation". In contrast to static genera-
tive grammars, our dynamic model-formation does not seek prestabi-
lized fields; instabilities and transitions between stable

systemi reveal more of the principles underlying the whole pheno-
menon.

The middle field of truly analogical processes can be further sub-
divided on the basis of our analysis of novel compounds in
German. '

(1) Local analogies

(a) Local analogy with a homophonous compound
- Sz/80/274/1/1
Preis-Bewutsein ("prize-consciousness";
but the German word Preis
has two meanings: "price"
and "prize")
The choice of the reading 'prize' destroys the identity
and creates a new compound. It is further assisted by
other compounds (Preistrdger, Kleist-Preis, Literatur-
preis, Tausend-DM-Preis (prize-holder, Kleist-prize,

literature-prize, thousand-mark-prize)) in the text.

Other examples are:

Auto-Bahn ("railway (Bahn) for transport-
ing cars (Auto)"; but the
word Autobahn usually means

4 1In a sense the modelling of language in Thom's perspective
constitutes a new paradigm, whereas generative grammars,
logical grammars, AI-systems are variants of structuralism
(cf. Givon, 1979: 1-43).
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"motorway" (cf. Holst,

1980: 8)
Hosen-Triger ("someone who wears (tragen)
trousers (Hose)"; but
Hosentrdger usually means
"braces")
Sz/80/148/17
(b) Local analogy by expansion
Brotgeber ("giver of bread")
Brot-fiir-die-welt-Geber ‘ ("giver of bread-for-the-world")
- 8Z/80/271/1/1
Nulltarif ("free fares")
Null-Benzintarif ("free petrol fares")
- S2/80/40/1/1
(c) Local analogy by partial variation
- SZ2/80/68/17/1
Frithaufsteher ("early riser")
Frith-Frihstlicker ("early breakfaster")
- 8z/80/52/1/1
Fehlerquoten in Flach- ("rate of error in super-
sowie Hochrechnung and extrapolation")
- SzZ/80/118/1/1
Alleinjogging {"solo jog")
Alleingang ("solo run")
- 52/80/250/1/1
Lautverstdrker ("loud-amplifier")
Lautsprecher ("loud-speaker")
Verstdrker ("amplifier")

In general, partial analogies tend to change the first consti-
tuent rather than the second. This seems to be a consequence

of thesis 3 in chapter 1.

(d) Local analogy referring to phraseologisms

As phraseologisms correspond functionally to lexicalized
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items, it is natural that analogical processes operate on
them. The technique usually corresponds to the expansion
strategy (b).

- 52/80/265/1/1
Eine Stimme aus der ("a voice in the desert environ-
Umweltwiiste ... mahnt ment ... admonishes")

- s2/80/210/1/1
Auf die goldene Fair- ("to lay upon the golden
neBwaage legen scales of fairness")

- 82/80/57/1/1
Die Resolutionstrommel ("to beat the resolution drum")
rithren

- 52/80/33/1/1
Den Schwimmgirtel enger ("to tighten one's life-belt")
schnallen

The last compound Schwimmgiirtel changes the original con-
crete reading by the fact that 'Schwimm' modifies the whole
phraseologism. The whole phrase means that the costs for

the upkeep of a swimming-bath are to be reduced. Thus the
expansion of the noun in the phraseologism achieves a very
generél modification of the phrase instead of modifying only

the noun.

(2) Progression analogy

The problem of progression analogy lies in the fact that
every step in the progression may change the analogical
basis. Thus, looking only at the surface forms of compounds,
we may recognize the -recurrent use of one constituent in one
position. However, as the other position is changed, different
microprocesses operate and different semantic and/or sty-
listic structures appear. Thus the basis of analogy is easily
destabilized. This explains the fact that larger series of
progressive analogies tend to become more and more heteroge-
nous, such that the unity of the series is destroyed. In
addition, we must take into account that not every repetition

of a constituent in another compound constitutes a pro-
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gression, as this recurrence can be independent of the first

occurrence.

There are, however, some situations in which the existence of
a progression can be clearly proved. We can distinguish three

types:

The progression set starts from a small set of analogical
compounds and expands very quickly. The weight of this
progression is such that the members of a speech community
can recognize the internal coherence of the set. In German

we can diagnose many prominent progression series.

- Muffel ("someone who dislikes a particular thing");
originally: Krawattenmuffel ("someone who dislikes
ties") in the fifties;

- Krise ("crisis"); 0lkrise ("0oil crisis") as a centre.
Krisen- ("crisis-")

Atom- ("atomic-"}

Polit- ("political-")

Bko- ("eco-")

The constituents Polit- and O0ko- are already approaching the
status of prefix. In general we can say that large progression
series can change the status of a constituent, making it a
prefix or a suffix (along the dynamic field mentioned in
thesis 3).

If the progression series is less prominent it may be caused
simply by the prominence of a certain theme in specific texts
(at certain periods). A special case exists if a set of ana-
logical compounds appears in one rather restricted context.

Such a set can directly appear as a list.

Example

A series of books on photographical techniques is advertized
by a list:

Makrofotographie ("macro photography")

Sport- ("sport phctography")
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Tabletop- ("tabletop photography")
Reise- ("travel photography")
Kinder- ("child photography")
Blitz- ("flash photography")
Mddchen- ("photography of girls")
Tier- ("animal photography")

This series can even be regarded as iconic: the progression
set gives a picture of the series of books edited by a firm.
The semantic structures are, however, not identical in this
list, i.e. Kinder, Mddchen, Tier are objects of the verb
embedded in the second constituent whereas Sport, Reise are
domains in which metifs are sought, Makro refers to a photo-
graphical technique and rabletop to a method of constructing
imaginative landscapes. Thus the analogy is primarily an ana-

logy of linguistic form.

In Wildgen (1980b) we analyzed about 200 nominal compounds
having sStrauB, Schmidt and Kanzler as constituents, These
compounds were found in 74 repofts of the German magazine
"Spiegel”, in the period 5.11.79 to 8.7.80, The magazine
reported on the controversies between Schmidt and straus,

who were candidates for the German elections in autumn 1980.
In this case a special occasion (the elections) and a special
type of text (reports on the election campaign) constituted
the pragmatic background for a large progression series. The
coherence of the progression is, however, less clear than in
case (i). The coherence of a series is a measure dependent on
the coherence of the situation and on the copresence of the
elements in a restricted context. In our corpus of novel
compounds we have found 72 constituents which are used to
form series of at least three elements. The most frequent

constituents are listed below.

-Krieg- N =16 Auto-Krieg
("war") ("car-war")
Kriegswolke

("warcloud")
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-Atom- N = 14 Atomalarm
("atomic") ("atomic alarm")
Atomziel
("atomic goal”)
-Computer- N = 14 Computer-Pionier
("computer") ("computer-pioneer”)
Kopf-Computer
(*head computer")
-Zeit- : N = 14 Zeit-Salat
("time") ("time salad")
Hamster-Zeit
("hamster time")
-Boykott- N =13 Boykott-Einfall
("boycott") ("boycott-brain-wave")

Essens-Boykott
("meal-boycott")

(iii) A third group of nominal compounds uses strongly relational
nouns as one constituent. As these nouns are used very fre-
quently to form a compound, a progression series is produced.
This case is on the borderline with regular compounds, as the
series can be explained by the facts that:

(a) a systematic microprocess is applied,
(b) the set of lexical elements fitting this process
is small.

Examples '
In our corpus we found the following relational constituents
ordered by the frequency of their occurrence in novel

compounds.
Mutter -Mutter (Miitter) 10 Heldenmutter
{("mother") ("mother of a/the hero")

Mutter- 22 Muttergift

("mother poison")
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Zoovater
("zoo~-father")
Vater-Krise

("father-crisis")

Banktochter
("daughter-bank")
Tochterkombe

{("daughter-bomb")

Carter-Sohn

("Carter-son")

Boykott-Bruder
("boycott brother")
Bruder-Wohnung
("brother's flat")

Vater -Vater
("father")
Vater-
Tochter -Tochter
("daughter")
Tochter-
Sohn -Sohn
( " Son“ )
Bruder -Bruder (Briider)
("brother")
Bruder-
Freund -Freund
{("friend")
Feind ~Feind (in)
(nenemyn )
Gegner -Gegner

("opponent")

Fan -Fan
(n fan")

Fan-

12

Britenfreund

("Britain-friend")

Busenfeindin

("bosom enemy")

Asylgegner
("asylum opponent")

Nudelfan
("noodle-fan")
Fan-Kurve

("fan-curve")
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Chef -Chef 7 BP-Chef
("boss") ("BP-boss")
Chef -~ 6 Chef-Puritaner

("head Puritan")

Kollege -Kollege 4 Staats-Kollege
("colleague") ("state-colleague")
Kollege(n) - 2 Kollegen-Schelte

{("the scolding of a
19 colleague")

Table 2

As table 2 shows, the list of very productive constituents
is rather small. They all belong to the domain of social re-
lations. The first group contains terms denoting immediate
kinship relations. The second group subsumes positive and
negative social relations and the third group contains terms

for relations in the domain of professions,

As our analysis shows, these forms of social relationship
cannot simply be subsumed under the general label "relational".
They constitute a special subdomain of the lexicon. Only a

few of the compounds are based on microprocesses exploiting
the valencies of these nouns. Many of these compounds are
instead based on analogy to existing lexicalized forms and
they can therefore fill the open position with arguments

other than immediate arguments of the relation.

Examples

Einser-T8chter ("daughters who always received
grade one (Einser)")
Miitter-T6chter ("mother—daughters")
Auslandstdchter ("daughters abroad")
Kindergartent&chter ("daughters in the kindergarten®)

Only the constituents Fan, Gegner , Freund, Feind are systema-
tically relational. These observations falsify some of the
claims in Fanselow (1981). Relational structures are only

inherited by the compound under special circumstances. It
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seems that the discovery and explanation of many details of
the local processes depends on an extensive analysis of global
processes. Thus the results of this and the foregoing chapters
may influence further elaborations of the principles found

in the first chapters of this article.

The results of this chapter are summarised in thesis 5.

Thesis 5

The dynamic field underlying the use of nominal compounds can
be modelled by a trimodal field (identity-analogy-rule). The
metastable domain, which is the site of analogical processes,
is a source for both lexicalization and semi-regular patterns

of composition.

5. Diachronic perspectives

In a dynamic model, the division established between synchrony
and diachrony by structuralist methodologies will naturally be
abolished. Our empirical basis contains, however, only a very
narrow historical dimension, such that we can only formulate some

assumptions on the diachronic dynamics of nominal composition.

In thesis 3 and thesis 5 we have already mentioned fundamental
dynamic mechanisms which can be exploited in language change.
We assume that many of the important diachronic changes can be

explained by these mechanisms.

If we look at other languages, we remark a fundamental inequality.
Some languages such as German, English, Chinese and many others
make extensive use of compositional processes, whereas others have
only very poor compositional patterns. This typological diffe-
rence is, however, rather unstable, i.e. languages can change the
amount of composition accepted as normal and many language families
are heterogeneous in this respect. A rather peculiar effect has
been reported from Australian languages. Whereas the Western

Australian languages prefer to create new roots for the verbal
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lexicon, thus developing a rather extensive inventory of lexe-
matic units, the Eastern languages prefer to combine elements of
a smaller set of verbal roots to form verbal compounds. One could
put forward the hypothesis that Australia, as a territory which
was not "perturbed" by immigrations and population drifts for
millenias, has segregated two fundamental alternatives for the
assembling of lexical units, alternatives which normally are not
stable enough to characterize a farreaching line of subsequent

grammatical systems.

If a speculative outlook is allowed, we could parallelize the
three fundamental types of lexical innovation with fundamental
biological processes (compare Kaplan, 1978).

lexical innovation genetic innovation
(a) creation of new roots (a) genetic mutations
(b) composition : (b) recombination of "success-

ful" mutands

(c) lexical borrowing (c) heterosexual exchange of
(language mixture) genetic material
Table 3

In the Australian example, the two fundamental mechanisms could
develop and gain wider expansion (by diffusion) by the fact that
lexical borrowing was restricted. In our western languages,
where a stable dominance of (a) or (b) could not devélop, all
.existing languages are the result of extensive borrowing and

polycentric diffusion of structures.

These final perspectives show that a strict dynamical modelling
opens a vast domain of interesting perspectives, where new solu-
tions can be found.
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A Note on the Regensburger Corpus of New Nominal Compounds

This article is an analysis of data which I have gathered in the
context of the DFG-research project "Aktualgenese nominaler
Komposita" in Regensburg (headed by Prof. H. E. Brekle). The

final corpus can be purchased on microfilm.

The abbreviations behind the examples cited in this study refer
to the source of the nominal compound. They come mainly from

articles published in the journals:

Siddeutsche Zeitung (SzZ) and Spiegel (SP);
the numbers refer to the year of publication, the no. of the

issue, the page and/or column where the compound can be found.

Example:

Sp/80/33/56 = Spiegel / 1980 / issue no. 33 / page 56

$2/80/65/1/1= Siiddeutsche Zeitung / 1980 / issue no. 65 /
page 1 / column 1
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DYNAMIC SEMANTICS

Walther Kindt
Universitdt Bielefeld

Abstract

The first proposalé for a modelling of the dynamic aspects of
interpretations were put forward in, for example, Ballmer 1973

and Kindt 1974. So far, however, such initiatives have scarcely
been taken up in linguistic semantics. That the majority of
semanticists persist in working with static models does of course
have reasons. Chief amdng these are the persistent influence of
common place theories about semantics, insufficient striving
towards empiricism, the fact that empirical access to the internal
processes of interpretation in participants in communication can
only be gained indirectly, and the fact that interactive parameters
of interpretations have not been taken into account adequately.
Beside giving more precise reasons for this assessment of se-
mantics up to the present I should like in this article to sketch
out a general yet also simple framework in which the dynamics of
interpretation processes can be dealt with both theoretically

and empirically; at the same time the special role of the inter-

active aspect of meaning constitution will be enlarged upon.

1. Why do we need a Dynamic Semantics?

For several years now in the Federal Republic there has been
public discussion of a central problem of semantics without
linguists or semanticists taking the expected part in it.

I refer to the problem of comprehensibility, which plays an
important role in social politics, for example in the communi-
cation between citizens and government: government forms are
frequently so incomprehensible to citizens that relations be-

tween the groups concerned are subject to considerable strain.
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On the government side attempts are being made to overcome these
difficulties; for example books and brochures are published
containing recommendations on how to achieve comprehensibility

of texts. The remedies proposed in them are, however, based

only to a low degree on the more recent findings of linguistic
semantics, in the main they stem from dogmas of traditional
grammar or the results of psychological research. I attribute

this state of affairs paramountly to the lack of interest and
involvement of semanticists in practical problems and also their
inability to counter the partially deficient formulas of the
practicians with more suitable methods. This inability is connected
in turn with the fact that, just as in commonplace theories of
language, in linguistics too a static view of lanquage is still
largely predominant, and in particular the dynamic character of
meaning constitution goes unrecognized. The inadequacy of a static
view of semantics can be clearly seen for example in much of the
common advice about language, which instead of increasing
comprehensibility restricts creative scope in lanuage use in an

unacceptable manner.

The efforts referred to above at improving administrative language
are not a new development. Thus for example the first edition of
the handbook "Fingerzeige fiir die Gesetzes- und Amtssprache"
(Hints on Legal and Official Language) (cf. Daum 1980), a book
widely known in the Federal Republic and recommended personally

by the Minister for the Interior, dates in fact from the year
1930. This probably also explains why certain normative semantic
positions in traditional cultivation of language have continued to
have an effect up to the present day. If one ignores for a moment
their negative influence on the concrete linguistic behaviour of
speakers one can again be amused at certain contradictions between
the linguistic recommendations of the guardians of language and
their own linguistic behaviour. On the one hand, namely, certain
linguistic formulations are sometimes proscribed as being logically
inadequate, because there is said to be incompatibility of the
interpretations of different parts of the formulation. Thus, for

example, in the above-mentioned handbook the phrase "den Stand-
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punkt vertreten, daB8 ..." (support the viewpoint that ...) is
criticized on the grounds that: "Einen Punkt kann man strengge-
nommen weder vertreten noch vorbringen. Auch ist es unlogisch, an
ihn einen daB-Satz anzuschlieBen." (one cannot strictly speaking
either support or advance a point. Additionally it is illogical
to attach a that-clause to it) (cf. Daum 1980: p. 11). On the
other hand the language points themselves constantly employ
expressions which could be criticized in a similar manner; thus,
for instance, one ought not to say that "Sprache gedankenlos dahin
plitschert"” (language babbles thoughtlessly along) (cf. Daum 1980:
p. 13), for language, as we know, is neither a liquid substance

nor is it capable of thought.

Judged as a whole, a large part of the linguistic recommendations
in Daum 1980 is unacceptable as they assume a much too inflexible
handling of standard interpretations of linguistic expressions.
There are, it is true, boundaries, independant of time and group
specific, to the tolerance of unaccustomed expressions, the
flexibility of the present meaning constitution and the speed with
which new interpretations are adapted are, however, much greater
than is generally assumed. At the same time it cannot be the job
of linguistic recommendations to damn certain expressions of
language absolutely as impeding understanding or as stylistically
inappropriate; rather it can at most be a question of making it
clear that comprehensibility is to be viewed closely connected to
the establishment of context and that consequently deviation from
the standard is permissible if suitable contextual conditions are
provided for. We can see exemplarically from the points mentioned
here of flexibility and context-independence of meaning consti-
tution that the real problems of comprehensibility can only be
dealt with adequately within the framework of a dynamic conception

of semantics.

We should not be surprised that the ordinary views of semantics
are largely of a static nature; for it would not be helpful to
necessary processes of understanding if the participants in

communication were aware of the real extent of the flexibility

and complexity of interpretative processes. But why have linguists
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not so far freed themselves of such static views and applied
themselves to the development of dynamic conceptions of semantics?
The chief reason for this seems to lie in the semanticists’' in-
adequate knowledge of empiricism. The procedure chiefly practised
so far of discussing examples with recourse to one's own
linguistic intuition is quite inadequate for further development
and testing of models in semantics, because the contextually
regulated profuseness and variability of interpretations cannot

be consciously controlled even by the most sensitized semanticist.
Bringing it down to a short formula: without stfonger empiricism
of semantics it will not be possible to develop dynamic models;
without dynamic modellings, however, no effective semantic theories
applicable to practical problems will be obtained.

2. Prerequisites for an Empiricization of Semantics

Independently of the view that the development of a dynamic seman-
tics is necessary, efforts in semantics in my opinion have now
reached a point where greater advances are scarcely possible
without systematic empirical research (cf. Kindt 1979). If this
thesis is correct we must ask under what conditions and in what
theoretical framework empirical semantics can be carried on at
all. In my judgement, which I cannot substantiate here in detail,
the semantic conceptions established so far are little suited as
the starting point for an empiricization. There are three aspects
I would like to call attention to here.

In semantics it is usual to work with meanings as special ab-
stractions. The exact ontological status of these abstractions,
however, remains to a large extent unclear in both a theoretical
and an empirical respect. On the one hand it should be asked what
kind of objects meanings actually are. On the other hand it should
be made explicit on the basis of what empirical relations the
abstractions concerned have come into being. This explicitness
requirement is not fulfilled at all by the present conceptions of

semantics. I am, certainly, of the opinion that some of these
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abstractions can be empirically legitimized in principle; as

long as such a legitimation is not available in a formulated

form, however, I believe we should fall back in the present
situation on the position that the only valid objects of analysis
in semantics are the 'real' meanings which are actually established
by communication participants in particular situations (cf. Kindt
1981). I particularly oppose the frequently practised sub-division
into literal and pragmatic meanings; this in turn not because I
would deny that the division has a certain core of truth but
because I believe it leads to an immunization of semantic research
against empirical demands. At the same time I consider this
division to be inappropriate for research strategy because real
interpretation processes with larger linguistic units do not

work in such a way that the literal meaning is ascertained first
and subsequently additional, pragmatically determined inter-

pretation processes are joined on.

Requiring that semantics be linked back to the investigation of
real meanings remains itself, however, 'grey theory' unless it
is coupled with statements as to how we can empirically measure
whether a communication participant has assigned a particular
meaning to an expression or not. Semanticists have yet to become
aware of this measurement problem and accordingly the prevailing
measuring procedures, especially from psycholinguistics and
conversation analysis must be taken up and systematically de-

veloped further.

In accordance with my remarks in section 1. semantics finally
needs empirically serviceable theoretical models to replace the
present, much too static approaches to meaning constitution.
Such models must on the one hand be well-founded sociologically:
in this the social restrictedness of meanings is to be related
not only to the acquisition of meaning during socialisation and
the dependence on socially-defined situational factors, but
meaning constitution must itself be regarded as a central social
activity, which is, admittedly, dealt with in a very flexible
manner but is at the same time kept under constant, interactive

control by procedures practised during socialisation. On the
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other hand such models must reflect the decision processes, which
remain largely implicit in communication, in the choice of read-
ing and the construction of 'new' meanings making full use of the

available scope for vagueness (cf. Kindt 1982a,b).

The three aspects emphasized here should make it clear how far
we are from the establishment of an empirical semantics. As
regards the aspects of model development, however, I would like

to give a more exact assessment of the situation in the following.

3. Modelling Tasks of Dynamic Semantics

3.1 If one wants to employ the distinction dynamic vs. static
semantics as more than just an eye-catching concept for a charac-
terization of semantic models, then the degree of dynamics of a
model should, it seems, be measured according to how explicitly
the processes of meaning construction are really reflected in it
and to what extent the flexibility of meaning constitution is
covered over and above the consideration of standard meanings

in standard contexts. In this sense the current semantic models
are to be termed static for the following reasons. On the one
hand they only apply contextual factors in a very global way and
do not reconstruct their influence on interpretations explicitly
or else they shift the actual job of modelling on to pragmatics.
On the other hand they start from far too restricted meaning
inventories for linguistic expressions and syntactic construc-
tions, or they scarcely notice the procedures of interpretational
modification constantly employed by communication participants.
If, by contrast, it is the job of dynamic semantics to describe
explicitly the constructional procedures of interpretations and
to account for the flexibiiity of meaning constitution, the first
step must be to investigate systematically what interpretational
procedures are in fact used by communication participants and
what communicational conditions make the flexibility of meaning
constitution possible. But on the other hand to be able to explain

too how communication participants reach an understanding, i.e.
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a common area in meaning constitution, the second step must be

to investigate according to what rules the interpretation pro-
cedures are put into action and in what way the flexibility
assumed can again be restricted. Both investigative steps must,
moreover, be differentiated as to the treatment of questions
referring on the one hand to the internal level of individual
lanquage processing and on the other to the external level of
interactive control of interpretation processes. More concretely
this means for the first step in the investigation that on the
one hand the variety of the fundamentally applicable meaning
construction procedures which are available to each and every
communication participant is to be wrought out; on the other

hand the interactive procedures are to be described which operate
above the individual results of understanding and make possible
interpretations going beyond them. Similarly too for the second
investigate step a distinction must be made between questions
concerning the internal and the external level. On the internal
level it is asked how similarity of context conditions and of
rules for the use of interpretation procedures affects a common
area in the meaning constitution of different participants; for
the external level it must be made clear according to what inter-
active procedures initially differing, individual interpretations

can be adapted to one another.

3.2 The tasks just described seem to make the development of a
very complex interpretation model necessary. Following a strategy
often employed by linguists one could set about naming different
sub-components of the model, characterizing their status vividly
and establishing as many differentiations as possible needed to ex-
plain the whole of the underlying phenomena. In my opinion an empir-
ically and theoretically effective strateagy aims in precisely the
opposite direction: certainly one must keep the differentiatedness
of the phenomena in mind, but in general a simple and successful
modelling only comes about by idealising and generalising. More
precisely it cannot be a question of the development of a
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single model satisfying at once all differentiation requirements;
rather it is expedient to plan model building as a process of
designing models and successively refining them, while retaining
the applicability of the coarse models as well and when a case
occurs for application selecting the coarsest and simplest model
which can supply the information required. To this extent there
is no conflict with what was said before if T here first of all
press for the formulation of a model conception which is as

simple as possible.

That communication participants' assignments of meaning are
context-dependent is a triviality. To take this dependency into
account long lists of context factors have been made in linguistics
and for interpretation functions a corresponding number of argu-
ments have been formally introduced. The purely schematic
differentiation of the context parameter into 8 or, if you like,

27 individual factors is, however, of no use for the modelling

of interpretation processes: whether the interpretation function
provided for here is planned as a function over one or several
context variables is of no importance as long as additional data
are not given at the same time about the influence of the different
variables on the behaviour of the function and thus no interesting
prbperties of this function can be logically deduced. In this sense
the formal introduction of several context factors simulates a
richness in the semantic model which is not met from an empirical
point of view. On a closer look the concept of context proves in
any case to be one of the particularly unreflected and non-uniform-
ly employed termini of linguistics. As a basis for an explanation
of this term a concept of situation is required. Then contexts can
be introduced as abstractions from situations, i.e. formulated set-
theoretically as classes of situations (cf. Kindt 1982 a, b).
However, it remains unclear which situational conditions should

be abstracted from in the transition to contexts and which
conditions are to be regarded as interpretationally relevant. For
example the lighting conditions under which a text is read
certainly represent a situational factor which has a decisive

influence on text reception; at the same time, however, one would
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not want to admit this factor unconditionally as a context factor.
I do not want to go into more detail about this problem of
demarcation, as the introduction of an explicit concept of
situation is sifficient for the following presentation. In
principle model theory together with the concept of structure

(cf. Ebbinghaus et al. 1978) provides a suitable approach to this.
However, this concept of structure is too weak for the purposes of
linguistic semantics for the following reasons. Firstly, in this
concept changes in the properties or classification of objects
cannot be'distinguished from changes in language interpretation;
for example it makes an important difference for the semantic
analysis of the sentence uttered at a point of time t "Herr
Schmidt ist ein Bauer" (Mr. Schmidt is a peasant) whether Mr,
Schmidt changed his job at some point shortly before t and became
a peasant or whether he is called a peasant at the point of time
t because of his indelicate behaviour. Secondly this concept is
static because only one interpretation is admitted for each
linguistic expression within a structure. In this way, however,
treatment is excluded of sentences like e.g. "Kohl iBt und redet
gern Kohl" (Kohl likes to eat cabbage and talks nonsense) where
"Kohl" is used in three different meanings (Kohl = the leader of
the CDU, Kohl = the vegetable, cabbage, Kohl = nonsense). Thirdly
the model-theoretical concept of structure does not take into
account the central semantic property of natural languages, that
the interpretations of different linguistic expressions have a
mutual influence on one another. In the sentence "Kohl schmeckt
StrauB neuerdings gut" (where "schmeckt gut" = "likes the taste
of", "neuerdings" - "recently", "StrauB" - a) the leader of the
CSU, b) ostrich) for instance the choice of reading "Kohl = the
leader of the CDU" results in either "schmeckt" having to be
interpreted metaphorically or "StrauB8" as "meat of the bird
ostrich" (conversely an analogous form applies if the reading
"StrauB = the leader of the CSU" is chosen). For the two sentences
"Sie telephoniert" (She is telephoning) and "Er ruft die Kellnerin"
(He is calling the waitress) for example a different order of
interpretation leads to different results. Fourthly and finally

linguistic semantics needs a concept of intension; the model-~
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theoretical concept of structure in its usual version, however, is
oriented exclusively towards extensional meanings and the Montague
concept of intension based on it lacks empirical plausibility as

it operates over possible worlds. All the four defects mentioned
can, however, be resolved in a very simple way, only so far no

one has thought of doing it like this. I suggest the following
modifications. A situation S consists of three components: a
universe X, a focugsing interval T and an interpretation function

I; compared to the familiar concept of structure the only thing
that is new here - from a formal viewpoint - is in the first
instance the component T. As elements of the universe X one can
imagine any structures whatsoever (this time in the usual
mathematical sense, that is without relation to an object language);
for an empirical interpretation it is additionally intended that
linguistic structures, mental structures and other object con-
stellations of reality occur in X. The focussing interval T is a
totally ordered set; one can imagine it as an interval of time

or as a set of points in time. With the help of X and T focussing
sequences are formed, these being functions from a finite subset

of T to X. The interpretation function I is a ternary function
operating over X, T and the set of focussing sequences. Following
the intended empirical interpretation therefore not only linguistic
objects can be interpreted in S by I but also e.g. objects in the
perceptual area. The interpretation's dependence on points in time
makes it possible to represent language - dependent as well as
language - independent changes in categorisation. The planned
dependency of the interpretation on focussing sequences makes
available a particularly important descriptive instrument: the
interpretation of an object takes into account which objects were
previously focussed on and - it is implicitly assumed - interpreted.
In Kindt (1982 b and 1983)a I have expounded how one can explain the
Sorites Paradox and the appearance of so-called hysteresis phenomena
in general in a particularly simple way by means of the concept

of focussing-dependent interpretation. More generally, however,

the focussing dependency is required to deal with interpretations of
mutual dependency and the problem of order. Apart from the con-

dition that the interpretation I (x, t, f) of an object x at a

printed on 2/9/2023 11:53 PMvia . Al use subject to https://ww.ebsco.confterms-of-use



175

point in time t relative to the focussing sequence f is only
defined if t is a point in time later or the same as the last
point in the focussing sequence, for the present no further
limiting conditions are imposed for the interpretation function.

In particular nothing is said about what values I assumes and
where these values lie. For the intended empirical interpretation,
however, it can be made concrete that the values of I can belong
to each of the three above-mentioned types of objects or classes
of objects of these types or even appropriate combinations thereof.
In particular one may imagine for an interpretation of linguistic
expressions that it comprises a phonological and syntactic cate-
gorisation, the assignment of a mental structure as intension and
if necessary the assignment of an extensional meaning. Insofar then
as for example the interpretation of expressions like "know",
"believe" etc. operates over intensions, i.e. mental structures,
the well-known problems of substitution with these (intensional)
expressions solve themselves automatically. I cannot, however,
enter into a discussion here of these and many other problems which
are easily dealt with in the framework now provided (cf. however
Kindt 1986). With regard to the topic of "Dynamics", however, I
should just like to demonstrate with a few examples how the treat-
ment of meaning flexibility is made possible by the concept of

focussing dependency.

3.3 The example sentence already discussed in 3.2 "Kohl iBt und
redet Kohl" can be representéd as a linguistic structure in the

form of a sequence:

w = <0, Kohl1>,<1, iBt>, <2, und>, <3, redet>, <4, Kohl>

If one leaves aside a discussion of the qguestion what principles
hold for the employment of focussing strategies one can establish

as a possible focussing sequence for w:

f= <to,w°,>,< t1,w1>,<t2,w4>,<t3,w2>,<t4,w3>,<t5,w4>

Relative to every section of f containing <t1,w1> ’

W,=< 0, Kohl > can always have the reading "Kohl = the CDU leader",
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whereas Wy = <4, Kohl> receives varying interpretations: relative
to the sections reaching to <t1,w1 > or <t2,w4>, L has the
reading "Kohl = vegetable" for points in times lying before t4,
but later relative to corresponding sections of f generally the

reading "Kohl = nonsense".

With a sentence like "Kohl iBt Herr Schmidt besonders gerne"”

(= Mr, Schmidt particularly likes to eat cabbage) use can be

made of the instrument of focussing dependency to deal with the
possibility that up to the processing of "Kohl iB8t" "Kohl" receives
the reading "Kohl = the CDU leader", but that a reinterpretation
of "Kohl" as "Kohl = vegetable" becomes necessary once "Herr

Schmidt" has been interpreted.

The examples discussed so far are all to be found in the field of
choice of reading for ambiguities. Another important use of
semantic flexibility is given with the phenomenon of the re-
lativity of meanings. In a sentence like e.g. "the mouse Mickey
is big and the elephant Jumbo is small" the adjectives "big" and
"small" are interpreted relative to the size standards of mice
and elephants; thus the simultaneous truth of the sentence "Jumbo
is mﬁch bigger than Mickey" will produce no contradiction. It
should now be easy to see that meaning relativity can be re-
constructed as a phenomernon of focussing dependency. Ambiguity and
relativity also have in common the fact that they lead - in a
mathematically topologically definable sense - to incontinuous
changes of reading: even 'small' focussing steps result in large
changes in meaning. By contrast the vagueness of linguistic
expressions offers the possibility of carrying out continuous
processes of meaning changes. Using the concept of focussing-
dependent interpretation a state of affairs can be modelled
whereby in principle the interpretation of every linguistic
expression is minimally modified in retrospect by the effect of
subsequent interpretation of other expressions. From experiences
with conversation-analytic investigations this modelling aspect
seems to me to be not just theoretically desirable but also

empirically necessary. In Kindt 1982a I have developed a theore-
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tical basis for the variety of meaning changes which are made
possible by the vagqgueness of linguistic expressions; essentially
this variety comes about by the meanings of underlying distance
measures or uniformities (cf. e.g. Schubert 1964) being modified.
From an empirical point of view all those facets of meaning trans-
ference belong in this area of meaning change which play a central
part in communication and whose importance has in my view been
greatly underestimated by semantics so far. The following example
may serve to illustrate the type of change based on vagueness.
"Wehner is o0ld, Brandt is'old, Schmidt is old, even the former
leader of the Jusos Schréder - you only have to look at his face -
is already old". With the interpretation of "old" changes
successively: that is, for a reader knowing the approximate age

in years of the politicians named it shifts on the one hand in a
direction where younger and younger persons may be called old;

on the other hand the meaning aspect "aged appearance, wrinkled
face" is introduced into the interpretation implicitly by recalling
the appearance of the four politicians and explicitly by the
addition of "you only have to look at his face". The games with
meaning changes is also impressively demonstrated by the in-
vestigations of W. Wildgen (1982) for the example of composition

processes.

Apart from the focussing on linguistic objects underlying the
above examples interpretation regulation can of course also occur
e.g. because of parallel perception of nonverbal actions and
events or because of the memory of past states of affairs etc.
The differences in the focussing of constellations in the
perceptive area and in the activation of knowledge are very often
the reason for differences of interpretation between participants

in communication.

3.4 The concept of situation put forward here, which can be used
equally for the modelling of individual and supra-individual
meaning assignations, represents of course only a general theo-

retical framework and does not remove the necessity of empirically
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investigating the dependencies of interpretation particularly

of focussings assumed to exist. This again involves both the
question what interpretational scope actually exists for a given
linguistic object and the question what principles of regulation
hold. On investigation of the external, interactive level it turns
out - this can already be said - that point for point every
linguistic expression can take on almost any meaning at all in as
far as communication participants agree interactively on a
corresponding meaning. Exploration of the internal level will
undoubtedly require much effort yet particularly with the in-
vestigation of the principles for the construction of figurative
and compositionél meaninags. To explain the phenomenon of meaning
regulation the topological concepts I have described in Kindt
1982a, b should in my view be brought in again on the internal
level. I can give only a brief outline here of the justification
of this view, as follows. If during the interpretation of an
utterance along a focussing the interpretation of an as yet un-
processed expression or the reinterpretation of a provious ex-
pression is pending, whereby various meanings may be chosen from,
then the meaning selected is always the one with the 'shortest
distance' to the total meaning worked out so far and to the
current knowledge; this only applies, however, if coherence is
assumed and integration of meaning is being striven for.
Appropriate distances can be defined via both the probability of
states of affairs (cf. Kindt 1974) or via conversational relevance
(cf. Smaby 1979) etc. For a successful modelling of meaning re-
gulation it will hence be necessary to gain information about the
empirically underlying distance measures. As regards the pro-
portion of distance values going beyond innate perceptual and
cognitive mechanisms and dependent on conventions, one can hope

to get important information from the analysis of communication
and in particular from language acquisition processes. This remark
leads back to consideration of the external level, the task of
which is more generally to investigate all socially standardized,
explicit interaction procedures of meaning construction and meaning
regulation I should like to go into these problems in more detail
in the following chapter.
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4. Meaning Constitution and Interaction

4.1 Every empirically oriented conception of semantics must take
into account the fact that meanings are the results of individual
interpretation processes and that accordingly empirical access -
to them only exists via observation of participant behaviour. At
the same time present-day knowledge of the flexibility and di-
versity of meaning constitution in my view no longer permits one
to abstract in a naive manner from reference to the situation and
participants and speak, say, of the meaning of a linquistic ex-
pression. If despite this it is undisputed that understanding is
possible between communication participants and in fact is often
achieved, then one may not, certainly, assume the identity of the
interpretation results of different participants to be the normal
case, can however ask how similar the meanings in question are or
in what way they are made similar to one another. A provisional,
somewhat sophistical answer to the first part of this question is:
in so far as a communication proceeds successfully the similarity
was at least so great that this success was possible. With this
answer a functional dependency of similarity on the communicative
objective is hinted at, but unfortunately nothing concrete said
about the extent of the similarity in practice. If for example a
communication participant A says to a participant B: "Would you
bring me the jarn from the kitchen cupboard" and if B complies
with this request we are still far from knowing how much the in-
dividual meanings of A and B correspond for the word "jarn";

taken to the extreme B does not need to know the word "jarn" at
all and is then only able to determine the correct object of
reference for the phrase "the jarn" on the basis of his assessment
of the situation. One should not, however, let oneself be confused
by the discussion of such isolated examples. On the one hand, in
"view of the automatism and speed of successful understanding it is
inconceivable that the members of a speech community constitute
very differing meanings for every word and reach a common inter-
pretation only after running through additional interactive
assimilation procedures. On the other hand it must be remembered

that an essential task of socialisation consists after all in
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meaning acquisition: here in varied and time-~consuming interaction
processes meanings are established and stabilized and the use of
meaning construction procedures internalised and automized. We

are thus quite justified in assuming that considerable agreements
exist in the meanings constituted and that, at least for elementary
linguistic expressions and syntactic patterns as well as for cer-
tain meaning constructions, a socially stabilized repertoire of
standard meanings exists for each. In this, however, on the one
hand the dependency of situations and in particular of focussings
must be taken into account systematically. For this point too it
is in my view necessary to take a concept of standard situations
or focussings as base (cf. Kindt 1981). On the other hand it must
be made clear what is to be understood by "standard". Following the
reflections above it is neither logically necessary nor empirically
plausible to define "standard" in such a way that on each occasion
complete agreement of the interpretation of all communication
participants is assumed (this point has become particularly clear
to me as a result of discussions with H. Rieser on the approach

in Kindt 1981). On the contrary use of the word "standard" can
only mean that there is a 'common kernel' to the interpretation,
i.e. that an agreement exists for the uses of the category
concerned in clear, prototypical cases and that varying classi-
fications are possible in 'borderline cases'. Even the agreement
postulate for the common kernel is only to be taken as a sta-
tistical assertion; not every member of a speech community need
for example have an interpretation for every linguistic ex-
pression which is in accordance or even merely compatible with

the common kernel of the majority of the other members. Such an
exactly-defined concept of standard is very closely linked to

the phenomenon of vagueness of linguistic expressions (cf. Kindt
1982 a, b).

Variations in the results of interpretation of different communi-
cation participants can be due among others to the following

reasons.

- Differences in interpretation in the borderline area

of standard meanings.
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~ Differing selection of standard meanings or standard

meaning constructions .
- Assignment of situations to differing standards.

- Use of differing non-standard interpretations or

differing non-standard interpretation of situations.

Insofar as such differences form a block to a necessary under-
standing and this is also noticed by the communication partici-
pants they will try at least in points to remove or lessen the
differences. With this I return to the second part - question
above, by what procedures meanings are made similar to one

another.

4.2 I consider the investigation of the interactive procedures
for meaning assimilation a central task of empirical research, for
which it is still necessary to gain acceptance in linguistic
semantics however. In the following remarks I should like to
outline some results of my own research efforts (cf. also Kall-
meyer/Kindt 1979, Kindt/Weingarten 1982).

To begin with one can distinguish among the assimilation pro-
cedures occurring 'prophylactically' employed and 'repairing
procedures'. With the use of the first type of procedure a
communication participant assumes that he or a communication
partner will not understand or was as yet unable to understand

a certain utterance; he therefore invitates prospectively or re-
trospectively a procedure intended to improve conditions for
understanding. The second type of procedure is only used retrospec-
tively and presupposes that a communication participant has
'noticed' a problem of understanding in himself or one of his
partners and that treatment of the problem is 'agreed' jointly.
Owing to the explicitness of the repairing procedure one can
fairly quickly indicate a pattern as to which procedural compo-
nents generally occur or can occur in which distribution of roles
(cf. Kindt/Weingarten 1982). In the area of monologue communi-
cation interactivity of the assimilation procedures is of course
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only guaranteed in an indirect sense, on the part of the speaker
there is only the possibility of prophylactic meaning assimilation
and on the part of the listener it is at present still hard to

say if the procedures he employs can be traced back to those in
dialogue communication. A systematic and comprehensive deter-
mination of the prophylactic procedures will require considerable
research effort yet. Here too of course there are some particular-
ly striking prbcedural forms and ones which are in part already
known in linguistics; among these is for example the explication
of prerequirements for knowledge. Of particular importance also,
however, seems to be e.g. a procedure discovered by W. Kallmeyer
and myself of 'successive meaning replenishment'. In general one
can perhaps assume that all assimilation procedures are oriented
to a 'schema of understanding', whose components represent the
tasks to be carried out in meaning constitution (cf. Kallmeyer/
Kindt 1979). Aiming at an understanding to be reached in the

most economical way possible only those tasks with the accompany-
ing, typical procedures are worked on - one can imagine - from

the schema of understanding whose treatment, relative to the

degree of assimilation desired, is absolutely necessary.

In addition to the research task of determining the interactive
assimilation procedures one must also confront the problem of
what decision criteria are taken as the basis for the choice of
direction of a meaning assimilation. One can for instance
establish that for slight differences of meaning there is con-
siderable willingness to tolerate or in points to accept the
interpretation of other communication participants. In many cases
the direction of the meaning assimilations is decided by con-
sulting certain 'instances'. In this sense for example the argu-
ment within the philosophy of language between intentionalists
and conventionalists proves to be a spurious problem: reference

to a speaker's intention or a convention of language are merely
two different examples of the empirically occurring possibilities
of getting a meaning accepted by reference to an instance.
Another possibility for the choice or introduction of an instance

consists e.g. in appealing to an authority. Tolerance and choice
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of instance are moreover to a large extent dependent on the
particular interaction conditions, which are however in part

only established while the interaction is going on.

In all it should become clear from the above considerations that
a large part of the dynamics of meaning constitution only becomes
explicable when sufficient knowledge is available concerning

the interactive procedures for meaning construction and

assimilation.
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LANGUAGE ACQUISITION IN AN INTERACTIVE; SEMANTIC-COGNITIVE,
*
AND NEUROLINGUISTIC PERSPECTIVE

Ton van der Geest
Ruhr-Universitdt Bochum

Abstract

Two conflicting theories with respect to the processes underlying
the acquisition of language (viz. the language acquisition theory
(L.A.) relying on the 'innateness hypothesis' and a language
learning theory (LL) relying on general learning and mother-child
interaction principles) will be discussed on the basis of recent
literature and linguistic, psycholinguistic, and neurolinguistic
evidence. It will be argued that there is a great deal of evidence
supporting the latter (LL) theory at least insofar as the earlier
stages of language acquisition are concerned. Finally after having
concentrated upon the fact that language develops in the child
almost unnoticed we will discuss some implications for both

language acquisition research and language education.

I. Two conflicting theories of language acquisition

Literature focusses during the last two decades mainly upon two
conflicting theories with respect to the underlying processes of
language development. The first theory - which I will call language
acquisition (1LA) - is based upon Chomsky's innateness hypothesis.
It emphasizes that the child creates his own linguistic rules
rather than deducing them directly from the primary linguistic

data the child is confronted with. In this theory the argument

that in children's speech peculiarities occur that cannot be

traced back to the adult system plays a crucial role. See e.g.

* A revised and enlarged version of my "Language acquisition
as a hidden curriculum"; in: Communication and Cognition,
1974 (7), 169-190.
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Menyuk (1969), McNeill (1970), Gruber (1967), Wode (1978), and
Felix (1978). The other theory - language learning (LL) =~ is
based on the view that the primary data are sufficiently richly
structured that the child is able to deduce the linguistic system

from these data.

In the first theory (LA) both semantics and the linguistic en-
vironment are of secondary interest, in the alternative LL-theory
they are - in cooperation with the child's learning ability -
essential. In the LA-theory it is apparently sufficient to de-
scribe the rules of the grammar accounting for the child's utter-
ances: in the alternative LL, however, a systematic comparison
between the input and the output data is mandatory.

Obviously the deviations of child language from the adult model
are of primary importance in dealing between the two alternative
theories. If it can be demonstrated that these ungrammaticalities
are a) merely linguistic, b) systematic and c¢) unrelated to the
adult's model, then they can be taken as arguments pro LA, If,
however, it can be demonstrated that the differences between

the child's and the adult'é system are not differences of code
but either of underlying cognitive or physiological and neurolo-
gical limitations and that they, furthermore, can be explained
from the input.data, then it seems reasonable to take them as an
argument for LL.

I.3. The language acquisition (LA) theory

Studies in the recent past on child language - mainly inspired
by the writings of Noam Chomsky focus generally upon the first
theory mentioned in the preceding.

In this theory it is stated that the child is equipped with so-
called innate ideas with respect to the general characteristics
of the grammar of a natural language. These characteristics,

which are assumed to be universal, can be subdivided into formal
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and substantive universals, The formal universals are concerned
with the formal aspects of the grammar (e.g. its rules, rewriting,
transformational rules, etc.) the substantive universals with

such categories and subcategories as nouns, verbs, colour names,
etc. The assumption of universals are a result of the limited
hypothesis space of the language acquisition device (LAD). Because
this limited hypothesis space is given from the onset, early
language should bé largely universal across languages and cul-
tures (Levelt, 1973, see also Slobin (1970) for discussion). It
should be added that LA-theory is only concerned with the acqui-
sition of grammar and not with the acquisition of such communica-
tive aspects as registers and speech styles, neither with prag-
matic (illocutive or perlocutive) aspects, nor with interactive
(e.g. turn taking and giving) aspects. Therefore, it is concerned
with knowledge of language that all speakers share, and not with
aspects that differentiate between people. Because of the innate
ideas the child is assumed to possess some general expectations
about the language to be learned; he is equipped with a general
language acquisition theory. This way we can for example expect
the child to be able to distinguish between proper or grammati-
cal sentences and improper or ungrammatical sentences. We can base
such an expectation on Chomsky's belief that the child is con-
fronted with a so-called informant-presentation of the language

to be learned, by which representation all kinds of grammatical
and ungrammatical sentences in the child's linguistic environment
are enumerated. Or in Chomsky's words (Chomsky, 1965 p. 201):

"... it seems that a child must have the ability to 'invent' a
generative grammar that defines well-formedness and assigns inter-
pretations to sentences even though the primary linguistic data
that he uses as a basis for this act of theory construction may
{...) be deficient in various respects.” Because the child arrives
ultimately at the capacity to produce the grammatical sentences

of the language of the environment and not the ungrammatical

ones, he has according to LA-theorv to rely only upon the gramma-

tical productions of the environment.

As a conclusion it might be said that the child's role in language
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acquisition is just a matter of mastering the local manifestation
of language. From the preceding it will be evident that research

in language acquisition within LA-theory will concentrate upon

the analysis of output data, the child's linguistic productions,

in order to come to grips with the LAD. Actually the only inciden-
tal cases in which primary linguistic data and output comparison
was made are those to argue that children 'create' rules they never
could have found in the data, because they would lead to un-

grammatical productions in the adult system.

McNeill (1966) for example argues that such occurrences as 'a gas
here' and 'allgone lettuce' cannot be observed by the child from
his environment and that, therefore, the child must have created

by himself some rules accounting for these peculiar occurrences.

Gruber (1967) argues that children rely in their earliest pro-
ductions upon the topic-comment distinction rather than upon the
subject predicate distinction, because of frequent postposition
in the data of the noun with subject function. According to
Gruber this topic-comment distinction must be supposed to be
innate because the parents did not apply it in their productions.

A last point of LA-theory that is relevant here is related to the
assumption that this theory is only concerned with the growth of
syntax: it is purely syntactic input which leads to the inference
of syntactic structures. Chomsky's LAD is therefore nonsemantic

in nature. The only role of semantics in the language acquisition
process is according to him that it provides the motivation for
language learning while playing no necessary part in its mechanism
(Chomsky 1965; chapter 1).

Wode & Felix (1979) argue that certain developmental peculiarities
occur in LA irrespective the language nor whether it concerns
first or second LA.
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I.2. The language learning (LL)theory

The theory - or theories - of language learning admit that the
child has certain discovery or learning principles at his dis-
posal but they deny that the child has specific principles for
language or its grammar. LL-theories assume not that the child
is able to systematize the input but that the input itself is
systematically organized to a certain extent. Thus the child is
not assumed to be confronted with an informant presentation but
with a text presentation, i.e. only correct instances of the
model language are enumerated in a specific organization. The
LL-theory emphasizes the analysis of the output in its relation
to the input. The child's increasing knowledge of the language
system to be learned is not only the manifestation of the child's
capability but also of the input he is confronted with., Thus
only after a systematic comparison of input and output data are
we able to state whether a linguistic feature is due to the
primary linguistic data or to the LAD in the child.

In this respect the theory can adequately deal with such personal
differences as idiolect, registers and speech styles.

Some psycholinguists who have recently supported the LL-theory
and emphasized in particular the role of the linguistic input
are:

- Brown and Bellugi (1964) who found (in contrast with Bever,
Fodor and Weksel (1965) that all adult sentences in the data
spoken to language learning children were rather simple and per-
fectly grammatical, and furthermore, that word order and stress
patterns of input and output were identical. To expand the data
beyond the special kind used by Brown and Bellugi-children's
imitations and adult's expansions of child utterances -~ the present
author replicated this investigation with the same results. See
van der Geest (1972 and 1974) and also further in this paper.

- Schlesinger (1971) supporting the LL-theory claims that lanquage

must be learned on the basis of what can be characterized as se-~
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mantic primacy.

- Snow (1972) found that 1. the speech style of mothers speaking
to young children was simpler and more redundant than their normal
language use; 2. these changes depend on the reactions of the
child to a certain degree; experienced mothers were slightly

better in predicting necessary changes in speech style.

Levelt (1975) while discussing Gold's and Horning's studies of

grammatical inference in the perspective of LAD argues that:

1. the available evidence is probably more in agreement than in
disagreement with the empiricist LL-model, which is according
to Levelt essentially also an LAD-model:

2. Chomsky's assumptions with respect to the LAD-model lack
support both theoretically and empirically;

3. the consideration of semantic input is a promising and
fashionable route to take, although it leads to highly
complicated problems in grammatical inference theory;

4, one could consider, as Gold says, the primary linguistic
data as an intelligent mode of information presentation,
by which is understood that the child is initially con-
fronted with a very primitive subset of sentences which

is gradually expanded as his competence grows,

I.3. Empirical evidence

In the following paragraphs we will discuss the results of some
experimental investigations in order to demonstrate the relevance
of the above mentioned four points, which are mainly based on
computer simulations of grammatical inference. Furthermore, we
want to arrive at a theory of language development in this section,
that can adequately incorporate such phenomena as semantic input

and intelligent information preseﬁtation.

Brown and Bellugi (1964) - but see also Ervin {1971) - found that
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the utterances spoken to the child were rather simple and perfect-
ly grammatical. They were almost the kinds of utterances the
children used half a year later themselves. They found that the
child's spontaneous imitations and the adult utterances were
identical with respect to word order and sentential stress.
Furthermore, it appeared that non stressed elements,generally
function words, tended to be omitted. Child utterances and spon-
taneous adult expansions were similar the same ways. Furthermore,
Brown and Bellugi argue convincingly that children disregard
sentences not spoken to them. Because of the rather peculiar
status of the utterances used in their investigation (viz. imi-
tations and expahsions) I decided to partially replicate this

investigation.

The utterances (types, not tokens) of five children to a total of
a thousand were provided with paraphrases that were as simple as
possible, that were appropriate in the context and the situation,
and that reflected as much as possible the language of the adult
as it appeared from the data when he talked to the child. The
outcomes were strikingly similar to those of Brown and Bellugi.
From these findings I hypothesized (see Van der Geest 1972) that
the child’'s limited memory span ~ both in perception and pro-
duction -~ causes the adult utterances to be translated into simpler
ones the child can handle. The child's linguistic competence thus
grows gradually with his memory span (see also Clark, 1978).
Furthermore, it seems that the child's output is semantically
rather than syntactically organized in the initial stages (for
evidence see below). In Gold's terms we can say that the child

is confronted with a text presentation, because the model utter-

ances are perfectly grammatical.

It seems also that the primary linguistic data reflect certain
simplicity conditions, which means that the presentation is
'intelligent'. Finally, it can be hypothesized that the child's
limited memory span serves as a kind of discovery procedure:
less essential, i.e. understressed, material is filtered out.

Therefore, we must conclude that a language acquisition theory
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as worked out in I.1 must be abandoned.

Another type of research on mother - child language that is rele-
vant for the present purpose can be characterized with the term
frequency matching. In that research the freguencies of certain
structures in mother and child utterances are compared. Bowerman
(1972) in a study of the acquisition of Finnish found that the
frequencies of different possible orders of subject, object and
verb in both child and adult language were quite similar. Brown
and Hanlon (1970) discuss the order of emergence of some related
sentence types in terms of what they call cumulative derivational
complexity. The sentence types investigated were in order of in-
creasing complexity: 1. simple active affirmative sentences;

2. questions; 3. negative sentences; 4. truncated predicates;

5. negative questions; 6. truncated negative sentences; 7. truncat-
ed questions; 8. truncated negative questions. It appeared that
both complexity and frequency of the input predicted the order
of emergence reasonably correctly: Brown and Hanlon argue that
frequency and derivational complexity are closely related, and
that this relation probably has an independent origin, whatever

this may mean.

Frequency and complexity, however, have contrastive value in the
formation of theories for language acquisition in this case. In-
creasing complexity in the child's speech favors the theory that
the child internalizes the language system more or less con-
sistently with linguistic théory and favors therefore LA-theory,
whereas frequency match favors the theory of LL. which states
that environmental data determine to a large extent the progress
of the child's development. Brown and Hanlon's results (which
seemingly support both theories) are probably essentially in
favor of LL~theory; for, because the mother's text presentation
reflects derivational complexity, it can be hypothesized that
the text presentation is the basis for derivational complexity
in child speech. In other words, mother's awareness of linguistic
complexity causes a linguistic input for the language learning

child that leads to the acquisitional order as found by Brown
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& Hanlon. Because Brown and Hanlon's data were not very decisive
we replicated their investigation with some modifications (Van der
Geest et.al. 1973, 1977); the frequency of occurrence of linguistic
variables in subsequent stages of mother and child speech was
compared , We found that:

1. semantically the child's speech is more advanced than the

mother's speech;
2. syntactically the mother's speech is much more advanced

(in comparison with the semantic differences) than the

child's speech.

These two points suggest that in mother-child interaction the
child determines one way or another how complex the daily con-
versation is allowed to be in semantic cognitive terms, and that
the mother operating within the child's cognitive experience takes
the opportunity to provide the child with the correct realization

rules to cover the semantics of the conversation.

3. The nonspontaneous utterances of the child are with respect
to their syntactic aspects more advanced than the spontaneous
ones (spontaneous ~ first sentence of a conversation).

4. With respect to the semantic aspects the nonspontaneous utter-
ances were less advanced than the spontaneous ones.

3. and 4. are analysed in connection with respectively syntactic
and semantic complexity of the mother's speech. The results suggest
that mother-child conversation is favorable for language acgqui-
sition, for it seems that: a) the mother adapts semantic complexity
to that of the child: and b) the child adapts syntactic complexity
to that of the mother.

5. There is a strong tendency in the data for spontaneous mother
sentences to be less advanced in both the semantic and the
realization assessment than nonspontaneous sentences of the

mother.

From points 3, 4 and 5 it can be deduced that a mother child inter-

EBSCChost - printed on 2/9/2023 11:53 PMvia . Al use subject to https://ww.ebsco.conlterns-of-use



195

action starts rather simply and grows more complex. One can hypo-
thesize, therefore, that the conversation between mother and child
has a positive influence on the child's language development,

especially inasfar as its syntactic realization is concerned.

6. Mother utterances which are responded to by the child are
generally less advanced both semantically and syntactically
than those not reacted to.

7. If a mother sentence is semantically too simple in comparison
with the child's non spontaneous productions then the child

will not react.

From 6. and 7. it can be deduced that the adult has to maneuver
his sentences with respect to semantic complexity between too
complex in comparison with the child's spontaneous productions

and too simple in comparison with his nonspontaneous productions.

Our findings suggest that the child's acquisition of syntax de-
rives from two different sources: his own cognitive semantic
abilities and his mother's 'intelligent' provision of syntactic
information about how to express his progressively more complex
ideas. Note, that these two factors were mentioned by Levelt
with respect to grammatical inference research. Furthermore, it
supports the idea of semantic primacy as formulated by Macnamara
(1972), Schlesinger (1971) and worked out for example by Slobin
(1973).

Semantic primacy does not only mean that semantic maturation
comes to prevail over syntactic maturation, but also that the
former is a necessary condition for the development of the latter
(new contents occur for the first time in old forms) at least
inasfar as the initial stages of language acquisition are con-

cerned.
It appeared also in the data discussed above that semantic develop-

ment can be described in a natural way because structures with

simple semantic descriptions are mastered by the child before the
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more complex ones.

This could imply that the child does not so much develop his cog-
nitive semantic capacity in the initial stages on the basis of
conscious external influences of the adult but rather upon an
internal strategy. Some observations of Bruners' (1975), however,
may indicate that these semantic abilities may be trained al-
ready in mother-child interplay before language actually starts

to develop. Also some observations of Snow (1977) seem to support
the assumption that semantics is learned, although for more than
one reason her analysis is questionable (see Van der Geest, 1980,

in prep.).

In sum, the following conclusions seem to be relevant for the

present purposes:

1. the child is equipped with a limited memory span which
has a filtering function in language acquisition; that
is to say: the memory span makes the already simple in-
put still simpler;

2. the semantic cognitive aspects are probably learned be-
fore their corresponding syntactic aspects on the basis
of interactive principles. This semantic primacy is of
primary importance for the acquisition of communicative
skills in the first stages of LA;

3. the primary linguistic input must be considered an
'‘intelligent' ({(i.e. adapted to the child's language
learning capacity at a certain moment) text (i.e, only
positive or grammatical) presentation including the
following features:

a. the adult to child speech is rather simple in com-
parison with adult to adult speech;

b. adult to child speech is not progressive in compa-
rison with child speech insofar as its semantics 1is
concerned; that is to say it falls generally within
the reach of the child's cognitive semantic develop-

ment;
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c. adult to child speech is syntactically progressive in
comparison to child speech; that is to say its syntax is
step by step more complex than that of child speech (see
also Shipley, Smith and Gleitman, 1969, and Snow, 1972).

From these points it is clear that language acquisition is partly
determined by the primary linguistic input (see point 3.) and
partly by the child's capacity to learn (see point 2.). There is
no evidence available that the child's capacity to learn is
specifically organized for language acquisition; pcint 1. has to
do with a general psycholinguistic and probably neurophysiological
phenomenon; and point 2 has more to do with cognition than with

language.

Therefore, it seems that the empiricist model of language learning
is probably more in agreement with the available evidence than the

rationalistic model of language acquisition.

II. Syntactic vs. semantic strategies

There is another standpoint - alternative to the one sketched in
I.3. - possible by which both theories can be considered as com-
plementary to the extent that they are sequentially ordered in

time.

To demonstrate this we must first deal with a study of Thomas

Wasow (1973) on the innateness hypothesis (I.H.).

In order to prove the correctness of the I.H. Wasow claims that
the existence of strong linguistic universals - i.e. universals
that are reflections of specific linguistic abilities and may
not be reflections of cognitive abilities (see also McNeill,
1966) - is a necessary condition for the innateness hypothesis,
To illustrate this, he works this condition out with the gramma-
tical relations, which he assumes - although incorrectly - to be

strong linguistic universals. Wasow inclines to the idea that
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grammatical relations are determined linguistically rather than
cognitively, because such cognitive semantic aspects as agent,
object, action, etc. are expressed by grammatical relations even
in cases where they are clear from selection restrictions, context,
etc. It is, however, false to assume that redundancy in the sense
meant by Wasow conflicts with the underlying cognitive determi-
nation of subject, object, verb, etc. The only acceptable argument
would be that grammatical relations and cognitive semantic re-

lations conflict with eachother or are independent from eachother.

After having discussed Schlesinger's (1970) study on Israeli Sign
Language (ISL) - in which it appeared that the addressee of an

isolated ISL-sentence is not able to interpret what is the subject
and what is the object, Wasow concludes that ISL is not a 'natural

human language'.

Furthermore, after having quoted Jane van Lawick-Goodall (1971)
("One of the major differences between man and his closest relative
(the chimpanzee: T.v.d.G.) is, of course, that the chimpanzee has
not developed the power of speech ...") Wasow suggests that the
mechanisms underlying verbal behavior are unique to man, and
furthermore, that the properties of language which are reflections
of those mechanisms would qualify as strong universals. Therefore,
Wasow assumes that the language of chimpanzees, but also of old
written Chinese and ISL, because of their fairly great dependency
on context, are not natural languages. It is in verbal behaviour

that language is contextually independent to a large extent.

Before going into more detail the following methodological remark
should be made. One of the essential restrictions linguists like
Wasow generally make - especially those working within the frame-
work of extended standard theory - is that they only deal with
language inasfar as it is structurally determined. The data,
therefore, are not utterances, but sentences and professional
intuitions about these sentences. One of the essential consequences
of such a restricted competence research is that it abstracts from
context, instead of demonstrating that language is independent
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from context. If our concern, however, were with the utterances

of a natural human language (as in the case of old written Chinese,
ISL, the language of the chimpanzee, and the language of the
language learning child) then we can demonstrate that the context
is a necessary condition for correct interpretations of utterances
in many cases (see L. Bloom (1970} for discussion)}. If we accept,
inspite of this methodological remark, Wasow's conception of a
'natural human language' then the following characteristics of

child language are relevant to the present purpose:

1. the child's language is telegraphic in nature with respect
to syntactic realization. In a telegram 'komm morgen' (lit.:
come tomorrow) is ambiguous and can be interpreted as 'you
must come tomorrow' or as 'I'll come tomorrow'. The same goes
also for child language, in which 'Jan slaan' (lit. 'John hit'
{infinitive) can be interpreted as 'John is hitting/will hit/
etc. someone' or as ‘someone hit/will hit/etc. John'.

2. as was argued in the foregoing sections the child‘s language
relies on cognitive semantic strategies rather than on syn-

tactic ones.

These two points would lead to the assumption that the child's
language is not a natural human language at all, and that therefore,
the innateness hypothesis is of no relevance for the research of
the child's language learning. However, it should be admitted that
after a certain period of language acquisition syntactic strategies
come to prevail over cognitive semantic ones. This latter point

can be illustrated from two studies reported by Bohannon and Fried-
lander (1973) on selective listening in Kindergarten and elemen-
tary schoolchildren. It was found: -

1. (Rileigh and Friedlander, 1971) that children until in the
second grade do not express a listening preference for either
one of two ongoing versions of the same story: one wiﬁh normal
word order (within constituents) and one with randomized word
order.

2. If a flat intonation is used in the narrative with normal syn-
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tax and a lively intonation in the narrative with randomized
syntax, then intonation seemed to serve as an aid to select
the narrative with normal syntax (intonation caused a
listening preference of 60 percent for syntactically correct
narrative).

3. Children from grade two to grade 5 preferred at a high level
of significance the monotone meaningful syntactically correct

narrative.

From these studies it seems clear that children rely on syntactic

strategies essentially only after age 6 or 7.

The following studies are of special importance in the light of the
present discussion, viz. those of Strohner and Nelson (1974},
Maratsos (1974), and of Bohannon and Friedlander (1973).

Strohner and Nelson investigate the child's sentence comprehension
and more especially the influence of the knowledge of the word

(or event probability), of the non-verbal context, of the semantic
structure and its hypothesized actor-action-object order, and of
the syntactic form upon the child's comprehension of reversible

and irreversible actives and passives. What they found was that
three years o0ld children consistently applied other than syntactic
strategies which led to many errors of comprehension. The strategies
used were based upon knowledge of the world (event probability)

or upon semantically based judgements of word order. By age five
the children appeared almost always to rely upon syntactic stra-
tegies; only in cases of improbable passive sentences this strategy
didn't work satisfactory according to the authors. In my opinion,
one can only be certain that a syntactic strategy is working if we
find out that it works where it has to, viz. in improbable passives.
For all the other instances 'event or probability' and the seman-
tically based 'word order strategy' can account for the correct
scores. Therefore our conclusion has to be that syntactic strate-

gies work only very partially at age five.

Maratsos (1974) reexamines how children understand infinitival
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complement clauses without subject. The results strongly favour

the conclusion that preschool children rather make use of a 'seman-
tic role' principle than of a surface structure 'minimal distance’
principle. Furthermore it appeared because of a somewhat better
performance of the older age group that a syntactic strategy is
developing.

This suggests that the rationalistic L.A.D.hypothesis that language
development is syntactic as worked out by Chomsky may work after
age 7. If this is the case, then the developmental sequence in
language learning runs as follows:

A. the child starts his linguistic career with the aid of
cognitive semantic strategies and an intelligent or pro-
grammed input (empiricist model).

B. It is theoretically possible either that the child masters
a sufficient amount of syntactic knowledge from the in-
put such that he is able to exploit syntactic hypotheses
at a certain age, or that he masters a certain amount of
semantic cognitive knowledge that is sufficiently rich to
allow him to switch to a syntactic and possibly innate
strategy. Empirical research has to decide between these
two possibilities.

C. After a certain age a child can be supposed to exploit
syntactic strategies, if and only if it can be demonstrated
that these strategies work independently of cognition. The
difference with the preceding B. is that in B. there is no
mismatch between syntax and semantics. Such a mismatch
as formulated in the definition of a strong linguistic
universal is essential for stage C. Crucial for the correct-
ness of the standpoint as expressed in C. is the question
whether the theory of generative semantics or the theory
of interpretive semantics turns out to be adequate. If the
latter would turn out to be adequate then Chomsky's LAD-

hypothesis can be supposed to be correct after age 6 or 7.
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ITI. Language acquisition in a neurolinguistic perspective

Although the research area of neurolinquistics is really on the
march, most disciplines dealing with language neglect neurolingu-
istic aspects largely in their theoretical considerations. Most
linguistic, sociolingquistic, and remarkably also psycholinguistic
theories present explanations for their observations without taking
notice of neurolinguistical and biological possibilities or im-
possibilities. The same goes also for the study of language acqui-
sition. This is the more astonishing when we realize that the
maturation of the brain, its modifications as for example its
lateralisation, may influence essentially the language develop-

mental processes (as for example worked out by Lenneberg, 1967).

On the other hand, neurolinguistics - when dealing with develop-
mental aspects of the brain in relation with language - abstracts
largely from developmental aspects with respect to language ability
but concentrate on language ability as a static phenomenon. The
measurements were generally carried out with aphasic patients

in dichotic experiments with children up to the age of 14;0 with-
out giving too much consideration to language acquisition pro-
cesses (see e.g. Segalowitz & Gruber (eds.), 1977). Furthermore

it should be noticed that language capacity is tested perceptively,
although one knows that such tests do not differentiate between
patients, since amongst others the neuronal apparatures for lan-
guage perception - in contrast with that of speech production -

is rather diffuse and bilaterally organized.

Neurolinguistic results with respect to maturation of the brain
(lateralization) can be summarized as: cerebral dominance of the
left hemisphere exists probably already since birth. Its effects
on language behavior expands with age until the process of la-

teralization becomes irreversible in puberty (Lenneberg, 1967).
Some explanations are:

- the cerebral dominancy of the left hemisphere expands. By

this process the specificity for language in the left
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hemisphere increases,

- the plastiéity of the right hemisphere for language de-
creases,

- the left lateralization exists from the beginning, what
has developed is a cognitive skill and the possibility
for its neural lateralization (Moskoyitch, 1977; Wittelson,
1977) .

As we may conclude from the preceding discussion the results and
their intérpretations in developmental neurolinguistic research

are rather disappointing. Lateralization certainly exists for
language, but when it starts, and (or) when it becomes irreversible

and how such a process runs is still largely uncertain.

In my opinion we need a theoretical framework that allows us to
transform observed processes in language development into hypo-
theses with respect to neurolinguistic research. The telegraphic
speech style as discussed in section I,3, and II, and its hypo-
thetical correlate in memory and therefore in the brain may serve
as an example for the sketched constellation.

Another example may be the developmental phenomena as they occur
in the child's language from age 5;0 till 8;0. We mentioned in
section III the investigations of Bohannon & Friedlander, Strohner
& Nelson, and of Maratsos already. They all suggest that children
gradually develop a syntactic strategy, start to control them only
after age 5 and start to exploit them after age 6 or 7. Bohannon

& Friedlander found that children after age 6 preferred syntacti-
cally (left hemisphere; LH) correct narrative instead of a lively
intonation (right hemisphere; RH). The other investigations pre-
sented also evidence that syntax (LH) comes to prevail over other
interpretive phenomena like e.g. contextual, and situational
judgement, common sense, event probability, semantic aspects which
can all be characterized as localized in the RH and as analogous,
not explicitly rule governed.

To complicate this issue, however, there are a number of investi-

gations to be mentioned from which it appears that this rigid syn-
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tactic strategy to overestimate formal matters and to neglect
accompanying more subjective but essential and substantive matters
only works for a few years and disappears at least in its strongest
form when the children are 9 or 10, and exploit more pragmatic
technics again for the perception of language. Balfour (1975)
proves this to be the case for the full passive, Schéler (1979)

for affective_intqnation, Miiller-Abé for the comprehension of

idioms, and Pechmann (1979) for referential gesturing.

We have to conclude, therefore, that children in the age span
from 5 to 8 suddenly give prominence to left dominance linguistic
features, and this not only in speech perception but also in
production, as they acquire the syntactic aspects of more compli-
cated sentences in this stage like adverbial and complex sen-
tences, passive sentences, complex tense, and irregular morpho-
logy. The child acquires also the capacity at this age to adapt
syntactically his speech to the linguistic level of his‘partner's
in a flexible way (Van der Geest & Heckhausen, 1979). If we take
also into consideration that children at this age change their
cognitive strategies from preoperational to concrete operational,
and that remarkable decreases in cognitive performance can be
observed in this age span (Drubbel, 1976; Koster, 1975; Bolten,
1975), we may hypothesize that all these data must have their

correlate in the brain.

In my opinion we have to take into account the possibility that
the process of the so called irreversibility of linguistic lat-
eralization must be assumed to be a multi stage rocket that more
or less corresponds with the child's cognitive-linguistic develop-

mental stages.

Lenneberg's hypothesis, in which it is stated that the later-
alization is a progressive process that is completed at the age

"0f puberty and that before this time the right hemisphere may

play its role in language development, has to be reformulated
such that the observations as dealt with can be accounted for.

If we consider Lenneberg's evidence (tables and diagrams) we
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have to admit that brain development largely takes place before
the age of 7. Finally some other results make clear that Lenne-
berg's assumption that language learning can only take place

between the age of two to about thirteen, must be reconsidered.

Firstly Snow & Hoefnagel (1978) found that older learners (after
puberty) have an advantage (rate of acquisition) over younger
learners in acquiring the rule governed aspects of a second
language - morphology and syntax. Tervoort (1972) demonstrated
that deaf children after puberty acquire the essential aspects
of the full passive. At age 13;0 he found 30%; at age 14 50%,
and at age 15 70% correct answers,

IV. Language acquisition and cognition

The actual problem we are concerned with when we confront Chomsky's
language acquisition theory with cognitive psychology is that

in a way the child mastering his language can be compared according
to his theory with a linguist writing a grammar of that language
(see also McNeill 1966). Although Chomsky formulates it carefully
by saying that his discussion of the topic "does not refer to
conscious formulation and expression of these (rules, hypotheses,
etc.) but rather to the process of arriving at an internal re-
presentation of a generative system which can be appropriately
described in these terms" (Chomsky, 1965, p. 46), the present
comparison has been taken too literally many times in actual
research. Chomsky's above quoted remark, however, is vague in the
sense that it either emphasizes that the linguist's and the

child's activity differs in terms of resp. conscious and uncon-
scious or it states that the processes of arriving at an internal
representation of a generative system can be described both for

the child and the adult in the same terms.

It is clear that a linguistic theory is only explanatorily valid

if the processes as meant by Chomsky are appropriately described,
that is to say are also cognitively validly described. The very
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queétion now is whether one can maintain that the processes

- whether conscious or unconscious - of the child's language
learning are identical to those of an adult and professional
linguist describing a language or in other words that the child's
discovery procedures are identical to those underlying the lingu-

ist's professional and systematic linguistic intuitions.

If not, then Chomsky's linguistic theory is only psychologically
valid inasfar as it describes correctly the ultimate products of

different kinds of psychological operations.

There is a lot of evidence that children and adults differ in-
tellectually with respect to thought and language, illustrative
to this is Piaget's subdivision into:

a) sensory-motor stage (age 0-2)
b) preoperational stage (age 2-7)
c) concrete operational stage (age 7-11)
d) formal operational stage (age 11-..)

Language acquisition takes place largely in the first two stages:
linguistic sophistication is restricted to stage d) and is only
latently present in most people because of lack of professional
training.

The preoperational child's thought is irreversible and attentive
to limited amounts of information, in particular the static states
of reality. The child is only able to produce correct mental
images of static situations. He concentrates on states rather

than on transformations and kinetic strategy (changes in shape

and form and position).

Although the evidence is mainly derived from experiments utilizing
the visual channel, it seems plausible that these limitations on
the child's intellectual functioning are also valid for the
auditory channel as it is not the channel but only the deeper
cognitive perception mechanisms that concern us here. If it is
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true, then we can expect in each stage different strategies to

operate in the child' treatment of morphology (changes in shape

of form) and of word order (position). If Piaget's theory is

correct it seems unlikely that children derive one shape or form

from the other in the present stage (age 5-7}:

~ They do have perhaps a shape for tense, plural etc,;

they have probably furthermore 3 position rules for

verb and affix in the surface structure and for noun

and affix, but they fail to apply these rules correctly

(Berko 1958) in new instances (e.g. in the case of non-

sense words);

- they seem also to have a rule for active and passive

sentences, but fail to recognize that different morpho-

logy and word order make different interpretations

necessary (see e.g. Bever and Langendoen (1970), Turner

and Rommetveit (1967), and Balfour (1975).

- they have a position rule (subject-object-verb) but

fail to notice that this rule is not valid for certain
subordinated clauses (C.Chomsky 1969), F. Kessel (1970)),

Maratsos (1974), Strohner & Nelson (1974).

The present problem of how to account for the psycholinguistic

processes of the older preoperational child can be illustrated

with Berko's (1958) results (see table 1).

Percentages and Correct answers

gizgzhool first grade
plural 14 - 79 (63) 33 - 99 (63)
progressive 72 79
past tense C - 73 (48) 25 - 85 (66,5)
third p. sing. 47 - 57 ({52) 49 - 56 (52,5)
possessive 74 - 53 (68) 46 - 99 (88,5)

average increase
(percents and
means)

16,6 (20)
25

12,5 (18,5)

0,5 ( 0,5)

17,5 (20,5)

Table 1: Berko's results on learning English morphology (1958).
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From this téble it might be deduced that the third person singular
thch concerns both the NP and VP - is extraordinarily and con-
sistently difficult for both the younger and the older age group.
The correct scores of all other linguistic items - which are
restricted to either the NP or the VP - increased with age. Thus
it can be hypothesized within current Extended Standard Theory,
that the child of the present age range becomes able to deal with
restricted domain transformations (those concerning a major con-
sistuent of a sentence only) but that he still fails to control

the transformations operating on the sentence domain.

Moreover, there are alternative explanations here, that can all

be derived from learning theory.

The first possibility deals with associative learning, by which
is meant here that a child does have for example a plural article
(the and @) in his lexicon and a plural noun, rather than that

he has mastered a rule noun - plural suffix.

In such a view a asks for tooth and the (plur) asks for teeth.

The child can correctly realize a tooth and the teeth but he fails
to notice that they are somehow or other related to each other.

We must assume in such a case, that correct realizations (such

as 'a tooth', 'the tooth', 'the teeth', and '® teeth') are con-
trolled by a prior operating cognitive semantic representation

of the message (see Schlesinger (1971) ana van der Geest (1974)

for discussion). Thus, what one wishes to say controls what one
realizes in speech.

A second possibility works out the former one by emphasizing the
pPlanning nature of the semantic cognitive component. This can be
illustrated by means of / EVENT / sentences or generic sentences
(see Van der Geest 1974, chapter 2).

See for example:

(1) Birds sing songs

(2) John hits cats
(3) Peter normally hits his neighbour's cat
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In (1) all elements can be gqualified as generic. Birds means 'for
all members of the category of birds': sing means something like
‘are able to sing' or 'tend to sing' and songs 'something that can
be qualified as a song'. In (2) only hits and cats are generic.
Because John is an identified element (which means that it belongs
to the (presupposedly) given part of the analysis) it can be hy-
pothesized that all elements of the comment part of a generic
sentence must be qualified as generic. This holds also for (3) if
one realizes that it must be paraphrased as 'Peter normally hits

a cat which is his neighbour's cat!' The relative clause must be
considered here a condition working upon 'a cat'. Therefore, it
seems reasonable to state that the linguistic feature generic
works upon the sentence and that the clements can be specified
from high to low that are under the domain of generic. The speaker
is at the S-level already aware that he wishes to say something
generic or not with respect to a certain state of affairs. This
means that by the qualification of S the pre-terminal string is
determined with respect to the features plus or minus generic.
Something similar can be proposed for such intermediate levels

as NP and V or VP, as was argued above for plural.

We must be aware now that the third person singular must be
accounted for not at the NP- or VP-level but at the S-level,
because it has its consequences for both the NP subject and the
V. It seems plausible to suppose that 'planning' at the S-level
is more complicated than at the NP- or VP-level because of its

greater domain.

Our choice in favor of the present alternative for the child's

language at the present state has two important implications.

The first implication is that it can be hypothesized that children
in the present stage relying heavily on a very extensive but
unsystematic lexicon, have to learn all kinds of morphological

rules in order to be able to simplify their lexicon.

The second implication is that we find independent support for
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the assumption that children in the sensory motor and in the
preoperational period rely on a semantically cognitively based
language acquisition theory, and that only after age 7 may a
syntactically based language acquisition be expected to occur.

The assumption that young children rely on a semantic theory for
language acquisition is mandatory if we realize that the semantic
information has a steering function (i.e. a planning function)
for correct sentence realization, which is adegquately accounted

for in generative semantics.

Finally, it must be added that semantic theory can also account
for the morphological transformations. In this light the dis-
cussions between Chomsky and Lakoff (see Wasow for references)

are illustrative.

V. Language acquisition: a hidden curriculum

There are three arguments frequently mentioned in the discussions

in favor of the innateness hypothesis:

i. Language acquisition takes place in a surprisingly short
time.

ii. Language is a very complex system; this makes (i) the
more surprising.

iii. Language acquisition occurs almost unnoticed.

Point i, is doubtful. First of all we cannot compare the child's
language acquisition period with the adult's second language
learning period; for in the latter case the primary language is

a confounding variable which on the one hand may accelerate

the learning of a second language, but on the other hand produces
a certain interference especially at the phonological level.
Secondly it is very difficult to determine the exact boundaries
of the language acquisition period. Does a child start his lin-

guistic career when he uses his first two word sentence (18months),

EBSCChost - printed on 2/9/2023 11:53 PMvia . Al use subject to https://ww.ebsco.conlterns-of-use



211

when he uses his first intelligible word (12 months), when he
uses his first intonational pattern of the mothertongue (between
9 and 12 months)? Or when he produces deliberately cries, ges-
tures, and so on to reach a certain effect in the hearer (4
months) ? The present question is more interesting with respect
to the other bound of the language acquisition period. Is lan-
guage acquisition finished when the child knows and applies the
basic rule system of grammar (around age 5), or when he is able

to write complex sentences properly (age 12-14)7?

With respect to point (ii), it must be mentioned that the lan-
guage system is as complex as people think it is, that is to say
linguistic theory determines itself to a large extent the com-
plexity of the system.

It can be questioned whether it is that complex system that a
child learns and applies when speaking or listening, in other
words, whether language acquisition, language production and per-
ception, run according the lines suggested by linguistic theory.

The only reliable argument in favour of LA-theory is, therefore,
point iii, that language acquisition occurs almost unnoticed.
This qualification 'almost unnoticed' is apparently used in com-
parison of other kinds of developing behavior such as learning

to eat independently and to walk, which are more overly guided

gy the adult than language acquisition. LA-theory puts it even
stronger by assuming that parental guidance is of almost no rele-
vance for language acquisition. Therefore it is postulated in
LA-theory that the processes are organized almost exclusively
internally. It is only a small step from this standpoint to the
assumption that the child has an innate theory for language acqui-
sition to his disposal.

In the preceding sections I discussed LA-theory and LL-theory
especially in the light of the relevance or irrelevance of the
primary linguistic data (pld.). What we found was that the pld.
were structured and that they therefore, at least facilitate
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the processes of language acquisition. The central problems now

are

a) to determine more exactly the role of the pld. For example, is
it essential that the primary linguistic data are structured? Is
their only role facilitation of the processes of language aéqui—
sition that would occur anyway? If it is essential that the primary
linguistic data are structured, as computer simulations makes us
believe, to what extent then must they be structured and in what

respect must they be structured;

b) to determine more exactly the role of the child's general learn-
ing capacity. Do these capacities develop in a way that is impor-
tant for language acquisition? Is the child capable of formulating
hypotheses about language in general and more specifically about
syntax? Are these hypotheses similar to the child's general learn-
ing principles? Does this kind of hypothesis develop along the

same lines as his intellectual development? What do these hypoth-

eses refer to? etc.

In this light it is interesting to remember that LA-theory claims
a limited hypothesis space and LL-theory an extensive hypothesis
space. This means that in the LL-theory the child is postulated

to be more active and creative than in LA-theory;

c) to determine more exactly the child's innate and language
specific capacity to learn language. Actually this latter point
is nothing more than a methodological gap: all peculiarities
that cannot be explained for the moment from a) and b) belongs

to it for the time being.

That language acquisition occurs almost unnoticed is only partly
true. Every adult is aware that he cannot talk to a child - whether
he is one, two or seven years old - in the same manner as to an
adult. Furthermore, it is often found that adults don't neglect
systematically the child's language difficulties, but do correct

and expand their immature productions.
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Finally, the analysis of mother to child language makes clear

that this kind of communication is bound by very specific rules.

A valid explanation of why people think that children learn their
language almost unnoticed is perhaps that language is not learned
so much by overt practice in a learning situation, but rather

in a communicative situation. What we are doing with a child is
communicating, transferring information establishing relation-
ships. For the child, however, there is the additional task of
detecting linguistic regularities in the speech directed to him.
The difference between language acquisition and the development of
behavior that is learned by overt practics and training by the
adult is, that in the former one must communicate with someone else
on whom one is dependent to a certain extent, which is not the

case for walking, eating, etc.

Snow et.al. (1974, ms) work out various kinds of indirect evidence
that a simplified speech register - when one speeks to the child -

is crucial to language acquisition:

1. children have a simple correct redundant sample of utterances
available to them for learning language;

2. children themselves are instrumental in eliciting the
simplified register.

3. children educated ih a bilingual situation, in which adults
address them in only one language, will develop little active

control of the lanquage which they only overhear.

All kinds of evidence and arguments in favour of the LL-theory do
not only ask for a cognitively and semantically based language
learning theory of an interactive nature but also for a 'natural’

pedagogical framework.

Such a framework I would like to characterize as ‘hidden curric-
ulum'. Let me first describe what I understand by this term and
thereafter work it out for research purposes and practical appli-

cations.
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A hidden curriculum must have a number of characteristics, some
of which concern the 'tutor', some the 'pupil' and others both
the pupil and the tutor. Some essential conditions are:

i. the teaching of the subject-matter of tuition is a side-
effect only of the tutor's task (tutor's role).

ii. the teaching of the subject matter belongs to the ulti-
mate objectives of education (tutor's role).

iii. How much actually is learned is evaluated from time to
time by the educator (tutor's role)

iv. the educator will adapt the subject matter to his findings
as indicated in point iii. {(tutor's role).

v. the child himself is motivated to learn the subject-matter
(pupil's role).

vi. the child is therefore actively engaged in the curriculum
(pupil's role)

vii. the child himself must detect and process the regularities
of the subject matter. This point is accounted for by
general learning theory (pupil's role).

viii.interaction between pupil and tutor is essential for the
effectiveness of learning e.g. the tutor's reactions function
as verifications and falsifications for the pupil (both
tutor’'s and pupil's role).

ix. the subject-matter ought to be chronologically systematically
organized; e.g. the child is instrumentally involved in
the tutor's adaptation of the subject-matter (both pupil's

and tutor's role).

These characteristics, which are also relevant for such hidden
pedagogies as discussed by Bernstein (1973) can all be applied to
primary language acquisition, second language learning is a
natural setting, growing linguistic capacity of the school child,
the learning of certain registers such as "the language as used
in the schools", etc., and are, therefore, extremely relevant

topics for pedagogical investigations.

The relevance of the nine characteristics for language acquisition
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becomes clear form the following remarks:

(i.a) the child's language learning is a side effect of

pupil - tutor communication;

(ii,a) the tutor wants the pupil to speak his mothertongue

correctly;

(iii,a) the tutor is aware what kinds of linquistic
features are too difficult for the child to
process and therefore to learn, as is clear from
his avoidance of certain complex linguistic

structures;

(iv,a) the tutor simplifies his speech register further
when he is aware that he is misunderstood or not
understood at all; (Snow, 1972);:

(v,a) the child practises linguistic phenomena in non

communicative situations (Weir 1962);

(vi,a) the child's reaction to mother sentences are
linguistically determined;

(vii,a) this point has been dealt with extensively in
section III;

(viii,a) the interaction variables have been discussed in some
detail in section I,3. Furthermore, mismatch between
tutor structures and those of the child himself will
lead to alterations of rules (see also McCawley
1968). Finally, expansions of child utterances by the
adults seem to be helpful for the child's mastering
of his language (Brown, Cazden, and Bellugi, 1969);

(ix,a) it is evident that speech registers are more simplified

for two year olds than for three year olds, etc.

From the nine characteristics of the pedagogical framework and
their illustrations in the field of language acquisition re-
search, it is clear that all essential questions about lanquage
acquisition dealt with in the preceding sections, fit into the

present pedagogical frame. Although this fitting is not essential
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for language acquisition research it offers the advantage that
language acquisition research can be tuned in to pedagogical
questions directly, and furthermore, that their findings are

directly available for pedagogical workers.

Let us illustrate this briefly with a number of topics that

language acquisition research and language education share.

I. Compensation and enrichment programs such as those worked out
by Bereiter and Engelmann (1968) didn't have the educational re-
sults initially expected. Beside the fact that in this kind of
programs specific linguistic features are walked through that
the child apparently had available yet (See Van der Geest et.
al. 1973, a) these programs neglected the hidden character of
language acquisition, and trained linguistic features by overt

guidance in a specific 'dry-run' setup.

Actually, work with this kind of program all over the world can

be considered as one enormous experiment ultimately leading to

the falsification of the hypothesis that verbal interaction - i.e.
spontaneous language use directed to the exchange of information
by both partners of the interaction - is not a necessary condition
for the child's language acquisition. This condition is fulfilled
in the orthopedagogical method for language learning known as the
natural, free, or Belgian method, which is used in certain schools
for the deaf (see also Tervoort, 1953). Illustrative of this
method is A. van Uden's (1970) maternal reflective method.

ITI. There is evidence that verbal interaction between mother and
child differs systematically with respect to linguistic complekity
in different situations (see Snow et al. 1974). This is probably
the case for both mother and child language. It is, therefore,
interesting to determine what kinds of daily situations are most
effective for the child's language acguisition. For this purpose
we can try to isolate linguistic features that are specific for
different situations, and try to determine which structures are
first used by the child. If it appears to be the case that the
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features used by the mother systematically in situation 'X' tend
to appear in the language of the child before those used by the
mother in situation 'Y' then it seems to be justified to assume
that situwation X is more directly relevant for the language

acquisition process than situation Y.

III. It is interesting to know how long and to what degree verbal

interaction is a necessary prerequisite for language acquisition.

One can also put the question as follows: "Is the verbal inter-
action between teacher and child essential for the language prog-
ress of the child and especially for the child's learning of the
language of the school?". This question is the more important
because it is assumed that degree of success in mastering the
typical school register determines general school success to a
large extent. Therefore, it is interesting to know what kinds of
intervening pedagogical variables, e.g. the subject-matter of
tuition (language arithmetic, biology, geography, etc.) and what
kinds of pedagogical strategies (teacher's monologue, verbal inter-
action initiated by the teacher or by the child, etc.) are

especially important to the child's language progress.

If it appears that the child's language progress is indeed deter-
mined to a large extent by the teacher-child interaction, then

there are two curricula for language education in the school, viz.

a. the scheduled language lessons, the overt curriculum;

b. the hidden curriculum.

Because it is common practice to evaluate only the overt curricu-
lum, and because this evaluation actually is influenced by the
hidden curriculum, it is necessary to come to grips with the

hidden curriculum. This is the more iteresting because literature
suggests that the hidden curriculum presented by the teacher does
not favor all children to the same extent, since teachers generally
utilize the typical middle class register which lower class
children control poorly.
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It is evident that such researchers as Smith (1964) Bellack (1966)
Flanders (1970) and Van Trotzenburg (1972),who also aim to describe
verbal interaction in the classroom,neglect this language learning
aspect of interaction because their purpose is to inventory the
kinds and frequencies of pedagogical moves, in order to describe
the pedagogical process.

VI. Language acquisition in a pedagogical situation

From the foregoing discussion on communicative development it may
have become clear that the rules of communication and the process

of communicative development are inseparately related. I regard

this revamped 'correspondence'-hypothesis as a hidden curriculum

for language acquisition, since the actual task in a parent-child
dyad is to communicate and successful communication leads to

growth of communicative competence. In another study (Van der Geest,
1978) it is not only stated that communication is a necessary
prerequisite for language learning, but that, furthermore, communi-
cation is a learning process itself. Inasfar as the participants

are concerned we may speak of mental changes with respect to

context and these changes, essential for the communicational process
itself, may be considered as learning effects. These effects concern
amongst others the topic spoken about, the participants, the situa-
tion, and, last not least, the code.

The basis for such an assumption are the results of a longitudinal
investigation of the communicational processes of a group of
children and their teacher from kindergarten to the end of the
first grade. The following results are relevant for the present
exposure. Initially the four groups of children (lower vs. middle
class; boys vs. girls) did not differ qualitatively (more utter-
ances, more words, etc.) in classroom interaction. These guantita-
tive differences occured initially only in the children's verbal
productions and were only hesitatingly taken over by the teacher,
with respect to whom she spoke. Probably this adaptation of hers

was against her assumption of equal participation of the children.
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Later the children's participation in classroom interaction also
differed qualitatively. In this case, however, it was the teacher
who initiated this difference: it was in her speech directed to
the different (groups of) children that such differences first
came to the surface. The same kind of, or complementary, qualita-
tive differences accordingly appeared later in the speech of these
groups of children. We may explain this remarkable communicational
phenomenon as follows: the gquantitative differences functioned for
the teacher (erroneously?) as a signal that there were differences
among the children in the classroom. Talking less appearently means
for the teacher:talking differently.

Initially we may expect the following to occur:

Teacher: Nora you may give the answer
Nora: (hesitates)
Paul: In the autumn

Teacher: Paul wait for your turn! Nora?

And now you may guess who gets the next turn. The same type of
children who cannot wait for their turns initially are exactly

the children the teacher later preferably talks to. And because

of the interpretation 'talking much is talking differently' she
talks with qualitatively different contents, intentions, and
structures to the several groups of children. Ultimately the

groups of children develop different registers, namely those

that fit into the registers that are directed to them. The children
become different native speakers, at least in the different school
settings, as the result of an interactive play with the teacher
that can be described as a hidden curriculum. Middle class children
and boys preferably used an informative and more abstract speech
style, and participated most often in the classical conversation

of more cognitively oriented lessons. Lower class children on the
contrary used a more concrete and more instructional'speech style,
especially during classical conversation and instruction. The
differences were most pronounced in the calculus lessons. The

interaction of the teacher with the girls and lower class children
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was concerned with very concrete action describing instructions

of how to solve a mathematical problem. Boys and middle class

children, however, got rather abstract, problem oriented and

explanatory contents. One can imagine that such a conversational

praxis not only leads to differences in communicative competence

but also, little by little, to different curricula for mathematics,

namely a concrete problem solving oriented one and one that is

concerned with more abstract understanding of mathematical prob-

lems. It is this latter point that illustrates the close relation-

ship between communication and learning.

In figure 1 my concept

of communication, learning and communicative development is re-

presented. The double arrows in this diagram indicate that the

block to which they point interact with each other. If such an

arrow consists of a dotted line then the interaction takes place

between the situation and an interaction between two other blocks

of the diagram. A single arrow, furthermore, means that the in-

2. communicative
development

3

51tuat10n

AN

learning product]

participant x participant y

learning product

1. content

) — — —

pupil |teacher |<le[teacher [pupil

]

LY

[

f

1. content -]

Fig. 1: learning as a communication process (for explanation

see the text.
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fluence takes place only in the indicated direction. In the two
blocks learning product and object the double function of communi-
cation is represented, namely the mental change with respect to
both the communicational content and to communicative development.
A last point to be mentioned considers the double arrows in the
blocks 'learning product' and ‘object’. After the preceding dis-
cussion it will be clear that the communicational object and product
not only refers to its content but also to the capability to
communicate about these contents. It seems, therefore, reasonable
to accept that the communicative competence of the participants re-
stricts or at least influences the contents and vice versa, and
that people who developed a different communicative competence
with respect to the content will discuss the conversational topics
differently.

In sum it can be stated that from recent studies in LA a conception
of language learning can be derived that seems highly attractive
for those interested in language education and pedagogy and commu-

nication in general.

printed on 2/9/2023 11:53 PMvia . Al use subject to https://ww.ebsco.confterms-of-use



222

Bibliography

Balfour, G., 1975, The interaction of syntactic, semantic and
contextual information in children. Paper presented at the
4th International Congress of Applied Linguistics. Stutt-
gart.

Bellack, A.A., et al., 1966, The language of the classroom.
Teachers COlleqe Press: New York.

Bereiter, C./Engelmann, S., 1966, Teaching dis-advantaged
children in the preschool. Englewood Cliffs.

Berko, J., 1958, "The Child's learning of English morphology".
In: word, 14, pp. 150-177.

Bernstein, B., 1973, Cclass and pedagogies; visible and in-
visible (MS).

Bever, Th./Fodor, J./Weksel, W., 1965, "On the acquisition of
syntax: a critique of 'contextual generalization'". In:
Psychological Review, 72, pp. 467-482.

Bever, Th./Langendoen, D.T., 1971, "A dynamic model of the
evolution of language". In: Linguistic Inquiry, 2, pp. 433
~463.

Bloom, L., 1970, Language development: form and function in
emerging grammars. Cambridge, Mass.

Bohannon, J.N./Friedlander, B.Z., 1973, "The effect of into-
nation on syntax recognition in elementary school children”.
In: child Development, 44, pp. 675-677.

Bolten, M., 1975, Antonieme adjektieven by 5-7jarige kinderen.
University of Amsterdam, Inst.of gen.linguistics, M.A.
Thesis.

Bowerman, M.F., 1972, Learning to talk: a cross-linguistic study
of early syntactic development. Cambridge.

Brown, R./Bellugi, U., 1964, "Three processes in the child's
acquisition of syntax". In: Harvard Educational Review,
34, pp. 133-151.

Brown, R./Cazden, C./Bellugi, U., 1969, "The child's grammar
from I to III". In: J.P.Hill (ed.), Minnesota symposia on
child psychology, 2, pp. 28-73.

Brown, R./Hanlon, C., 1970, "Derivational complexity and order
of acquisition in child speech”". In: J.R.Hayes (ed.),
Cognition and development of language. Wiley: New York,
pp. 11-53.

Bruner, J., 1975, "The Ontogenesis of Speech Acts". In: Journal
of child Language, 2, pp. 1-19.

EBSCChost - printed on 2/9/2023 11:53 PMvia . Al use subject to https://ww.ebsco.conlterns-of-use



223
Chomsky, C., 1968, The acgquisition of syntax in children from

5 to 10. M.,I.T. Press: Cambridge (Mass.).

Chomsky, N., 1965, Aspects of the theory of syntax. M.I.T.
Press: Cambridge, Mass.

Drubbel, A., 1976, Enkele begrippen van hoeveelheid by 5-7
jarige kinderen. University of Amsterdam, Inst. of gen.
linguistics. M.A.Thesis.

Ervin, S., 1971, "An overview of theories of grammatical de-
velopment”". In: D.I.Slobin (ed.), The ontogenesis of grammar.
Academic Press: New York, pp. 189-212,

Felix, S., 1978, Linguistische Untersuchungen zum natiirlichen
Zweitsprachenerwerb. W. Fink: Miinchen,

Flanders, N.A., 1970, analyzing teaching behavior. Reading
(Mass.).

Geest, van der; see Van der Geest.

Gruber, J., 1967, "Topicalization in child language". In:
Foundations of Language, 3, pp. 37-65.

Kessel, F., 1970, The role of syntax in children's comprehension
from ages six to twelve. Chicago.

Koster, K., 1975, De ontwikkeling van het getalbegrip.
Groningen.

Lawick; see Van Lawick Goodall.

Lenneberg, E., 1967, The biological foundationsof language.
Wiley & Sons: New York.

Levelt, W., 1973, Grammatical inference. University of Nijmegen
(unpubl.).

MacNamara, J., 1972, "Cognitive basis of language learning in
infants". In: Psychological Review, 79, pp. 1-13.

Maratsos, M., 1974, "How preschool children understand missing
complement subjects". In: child DPevelopment, 45, pp. 700-706.

McCawley, J.D., 1968, "Review of the Th.Sebeok (ed.) Current
trends in linguistics, III". In: ranguage, 44, pp. 556-592.

McNeill, D., 1966, "Developmental psycholinguistics". In: F.Smith/
G.Miller {(eds.), The genesis of language. M.I.T.Press: Cambridge
(Mass.), pp. 1-103.

Menyuk, P., 1969, Sentences children use. M,I.T.Press: Cambridge
(Mass.).

EBSCChost - printed on 2/9/2023 11:53 PMvia . Al use subject to https://ww.ebsco.conlterns-of-use



224

Moskovitch, M., 1977, The Development of Lateralization of Language
Functions. In: S. Segalowitz/F. Gruber (eds.), Language de-
velopment and neurological theory. Academic Press: New York,
pp. 194-212.

Miiller~Abé&, Y., 1979, children's comprehension of idioms; paper
presented at the 