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BIOLOGICAL EVOLUTION OF THE SAUSSUREAN SIGN
AS A COMPONENT
OF THE LANGUAGE ACQUISITION DEVICE

James R. HURFORD

Department of Linguistics, Universit 'y of Edinburgh, Scotland

Most linguistic theories assume lexicon entries which incorporate the idea of the
Saussurean sign, a bidirectional mapping between a phonological form and some
representation of a concept. This Sign, like grammars generally, is unbiased with respect
to perception or production, and provides part of the cognitive map which speakers use
both in speaking and in interpreting the utterances of others. This bidirectionality of the
Sign, or code, is a design feature of human language although workable communication
does not necessarily incorporate such a feature.

Part of the Language Acquisition Device is a mechanism which mentally constructs
such a bidirectional mapping, on the basis of observed samples of communicative
behaviour (transmission and reception). This basic aspect of the LAD presumably evolved
because of its superiority over other conceivable mechanisms for acquiring a basis for
communicative behaviour from a sampling of observed transmission and reception data.

Three conceivable strategies for acquiring the basis of communicative behaviour, here
labelled the Imitator, Calculator, and Saussurean strategies, are defined as functions from
samplings of observed behaviour to acquired behaviour patterns. Essentially, the Imitator
imitates the transmission and reception patterns in the observed sample; the Calculator
constructs optimal reception responses to the transmissions in the observed sample and
optimal transmission responses to receptions in the observed sample; the Saussurean
imitates the transmission behaviour in the sample, but shapes his reception behaviour to
mirror the acquired transmission behaviour, thus internalizing the equivalent of a set of
bidirectional Saussurean signs. Extensive simulations of populations endowed with thesc
innate strategies show the Saussurean strategy to be a winner in evolutionary terms; it
produces individuals who communicate more successfully than individuals endowed with
the other two strategies.

1. What is to be explained

[ assume that the fundamental formal structure underlying human langua-
ges is the bi-directional Saussurean sign, as in (1), representing a relation

between a concept and the sound-image of a word.
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(1

(Saussure (1959: 67))

The two arrows in Saussure’s diagram indicate that the sign is neutral as
between speaker and hearer. The sign is an independent piece of information,
mentally represented, I presume, available for use in both transmission and
reception.

Of course, a developed human language is not merely a finite set of
Saussurean signs mapping simple concepts to simple expressions. A devel-
oped language has a recursive syntax and associated semantic rules, allowing
formation of an infinite set of complex signs, mapping complex concepts
(propositions) to complex expression-images (phonological representations of
sentences). In addition a developed language has a full apparatus of rules at
other levels. e.g. phonological rules, morphological rules, etc. The essential
and basic relation in the complex lexical entries of generative grammars of
developed languages is the Saussurean signifié-signifiant relation. Presumably
the phylogenetic basis for modern developed complex language was a simple
one-word stage, without syntax, but with the Saussurean two-way relation-
ship between a concept and a word-image, a signifié and a signifiant. In this
paper I describe a model of the evolution of this early stage of language, a
model which explains it.

What could explain the fact that the Saussurean sign is the key formal

structure at the foundation of languages? The fact itself is so obviously self- -

evident that any notion of explaining it might at first seem bizarre or doomed
to triviality. But such facts as that heavy objects fall to earth and that animals
and plants inherit the characteristics of their parents were also once held to be
inscrutably axiomatic or downright unexplainable. We now have explanations
for these facts (gravity/relativity, genes/DNA) and see that they were not so
axiomatic or inescapable after all: these things might conceivably have been
otherwise, except that we can now see that they follow as consequences of
rich theories with the power to explain, and even predict in detail, much else
besides. T do not claim to present a theory of the depth of Newton’s or
Mendel’s, but their example can perhaps open the door to the idea that some
antecedent combination of circumstances determines the central role of the
Saussurean sign in language.
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" The explanation to be presented has a nativist component, in the spirit of

" Chomsky’s proposals for explaining the formal organization of languages.
¢ Such nativist explanations account for aspects of the form of languages by

appealing to characteristics of the innate Language Acquisition Device

" (LAD) in each newborn child. Languages are the way they are, this style of

explanation goes, because each possessor of a language initially takes hold of
it in the only way he knows how. Children are biologically programmed to

- represent the acquired knowledge of their language in specifically determined

ways, and thus we find that languages known by adults are objects with just
such specifically determined formal characteristics. The form of the system
known, i.e. the structure of the language, is only partially (for Chomsky quite
trivially) determined by structure apparent in the input experiences of the
acquirer, and partially (most significantly for Chomsky) determined by innate
predispositions to acquire knowledge structured in a certain way.

That languages are structured according to the bi-directional Saussurean

. sign is not apparent from direct observation of the superficial data of adult

performance. The acts a child observes are acts of transmission and (other)

‘acts of reception. Allow for the moment that a child somehow has access

both to a spoken expression and to its intended meaning in the mind of its
utterer. On witnessing an act of transmission by an utterer, the child is not
logically required to assume that this same adult would relate the same

. expression to the same meaning in an act of reception. To infer patterns of

reception from observed patterns of transmission, or vice versa, is to go
beyond what is strictly deducible. Yet I have no doubt that the child language
acquirer naturally comes to just this conclusion, and to no other. The

language acquirer knows that his business is to internalize a system of

Saussurean signs, neutral as between speaker and hearer, bi-directionally

relating signifié with signifiant, and he induces this system from suggestive

observations from which it does not logically follow.
It is worth amplifying the sense in which observation (sampling) of

“transmission and reception can be separate and independent. For the most

extreme, but least typical case, imagine observing a creature alone, beyond
signalling range of any of its fellows. Observation of transmission here could
consist in seeing the creature concentrating on some object, and then emitting
some signal. Conversely, observation of reception could consist in observing
the creature perceive some signal, and then focussing its attention on some
object. Less drastically isolated situations can be envisaged, in which fellow
creatures are not necessarily absent, but where distinct events of transmission
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and reception can still be isolated. For instance, a young creature might
observe its mother react to a wasp with a particular excited noise, while the’

rest of the group continues nonchalantly grooming, ruminating or sun- :
bathing, paying no attention to the wasp or the mother; this would be

observation of isolated transmission. Crucially here it is assumed that the

youngster becomes aware of the wasp not as a result of the mother’s noise,

but independently of it (ideally before it) yet is able to conclude that

somehow the presence of the wasp brought about his mother’s action. For

creatures with any general appreciation of cause and effect, however uncon-
scious, this is not at all implausible. Or the young creature might itself

accidentally produce a certain noise, and find that its mother immediately -
acts as if reacting to some specific kind of object (say a wasp); this would be -

observation of isolated reception.

Presumably, a young creature born into a group with developed successful

adult communication would typically observe many encounters in which

transmission and reception were not isolated, but coordinated. An example :
would be a youngster seeing a wasp, noting his mother react to it with a
particular signal, and noting the other adults reacting to the signal by

attending to the wasp. It would still be possible in observing such cases for
the observations of transmission and reception to be independent, although
based on the same encounter taken as a whole. The important thing would be
for the learner to be able somehow to identify the object triggering the
transmission of the signal as triggering the signal, and the reactions to the
signal as reactions to the signal.

Being competent human language-knowers, our problem as researchers (or -

at least speculative theorists) into the origins of signalling systems is to

imagine what it is like nof to know an inherent connection between transmis-

sion and reception. Two of the learning strategies to be compared later in this
paper have no intrinsic connection between transmission and reception built
into them, while a third does have, in the sense that sampling of transmission
alone is taken as a sufficient basis for the acquisition of coordinated transmis-
sion and reception. .

Chomsky’s nativist paradigm for explaining aspects of language form is
classically represented as in (2).

(2)
Primary Language Individual
linguistic ———{ Acquisition }——— grammatical
data Device competence
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- In this, the form of a speaker’s acquired competence is the explanandum and

the LAD is posited as the explanans. To many, merely saying ‘the answer lies
in the Mind’ tour court has not seemed sufficient explanation, particularly
because we have no independent access to formal characteristics of the Mind.
Further, we are offered no plausible reason why the Mind should have come

. to be structured in the specific ways suggested by Chomskyan linguists.

Functional explanations for the alleged innate structure of the LAD are
typically not proposed. In this paper, the nativist mechanism is only one step

in the explanation of the Saussurean sign. An evolutionary functional answer

is offered for the deeper question of what explains the explanans, the fact that

~the Saussurean sign is such a basic ingredient of the LAD. The form of

answer that will be given is represented in (3), where the LAD appears as the

explanandum, itself the output of antecedent mechanisms.

3)

Biological

FACTORS INVOLVED IN Language
Mutations

SUCCESSFUL COMMUNICATION Acquisition
IN THE HUMAN ENVIRONMENT Device

What were the evolutionary mechanisms by which humans came to be
capable of, and predisposed to, mentally representing (and using for commu-
nicative purposes) the particular formal relationship between a concept and a
word-image that is encapsulated in the Saussurean sign? I assume that, prior
to this evolutionary step, the ancestors of Man were complicated enough to
license us to talk about concepts or mentally represented meanings, whose
relation to overtly observable behaviour may be quite indirect. I assume that
such ‘pre-Saussurean’ speakers and hearers possessed stores of concepts and
that their attention may or may not at any given time have been focussed on
particular concepts. Concepts would be of recurring types of objects and
events in their environment, including the observable actions of their fellows.
[ assume it is possible to give an account (perhaps ultimately in behavioural
terms) of what it is for a concept possessed by one individual to be the same
as a concept in the mind of another. Building on these assumptions, I define
as an instance of successful communication any encounter between indivi-
duals where one (the transmitter), while mentally attending to a particular
concept, carries out some observable act (which may be a gesture. a vocaliza-
tion, or whatever), and another individual (the receiver), as a result of
observing this act comes to attend to the same concept.



















































