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The Nature of Grammartsi Role in Language and its Evolutionary Origins

Abstract

Grammar is more than just order ahigrarchy; it is a way of expressing complex multidimensional
schemas in ondimension. The need to communicate these schemas is the concern of languiage, but
they are communicatead the concern of grammdBecause grammar does not necessarily relheimpre
existence of languagé, is possible for the elements of grammar to be prototypeféataresof other
mentalsystens before language appears. Thekmentan then be exapted as neeftedanguage. So

the genesis of language and the genesiggarhmar do not necessarily need to be considered as a single
process.

In this dissertation, the continuity of language with other forms of signalling is reviéarduageas a
communicative achasthe samestructureas nonhumansignalling: thecomponets in both casesare
sender, receiver, message and refer€he sender is alwayseg the first personand the receiver is
alwaysyou, the second persomhese roles are invanain all signalling including languageandthere is

no need for them to bexplicit in thesignal The norhumansignal has to express only the referent
contexti a single unsegmented call will suffice. The specific action to be undertaken by the receiver in
the presence of thisignal is also implicit, but where the referestsignificant only to the sender, the
action is significant only to the receivét single unsegmented call does both jobs simultaneously.

This view of signalling, however, relies on a disinterested viewpoint. It incorporates the individual views
of the £nder (the context in which the call is made), the receiver (the reaction the call produces) and the
third party (the effect the call has on the third party). These three approaches to the signal are all available
to the disinterested observer, here reférto as the fourth person. Being able to adopt this fguethon
viewpoint is, however, something very unusual in nature, and it may be that only humans can do it.

This dissertation also looks at both the structure and process of grammar. In linghuestEcsvo aspects

of grammar are often seen as difficult to reconcile: the structural approach of Formalist linguistics is

contrasted, rather than combined, with the process descriptions of Functionalist linguistics, producing a
separation of methodologieand even philosophies. The two approaches are complementary, however,

and they need to be combined if the origins of grammar are to be fully understood.

Language, unlike most nonhuman signalling, is segmented. Formalist linguistics shows us thae there a
distinct forms involved in this segmentation (Noun Phrase, Verb Phrase, Prepositional Phrase, etc); but
the fact that some roles can contain others creates a recursive hierarchy in language that is missing from
nonhuman signalling. The segmented namwfrédanguage is dictated by the various forms, and by the
recursive capacity that this hierarchy of forms needs. However, language also differs from nonhuman
signalling in that it is multistratal: what is passed in a language message is not a single umasnbig

value but a set of interrelated meanings. The meanings involve the relation between sender and receiver,
the relation between the message and the coding structure, and the relation between the message and the
conceptualised world. This transfer of me® on three levels is the Functionalist view of language.

An important cognitive difference between humans and nonhumans is the ability to make models of the

self. It is shown that this ability is problematic in evolutionary terms-i@eltielling requies the capacity

to be dispassionate about the self and see the othe
needs of reproductive rivals become a successful strategy? In this dissertation it is shown that the ability

to model others is probdy quite ancient, while the ability to model the self can only come about in a co

operative linguistic environment. Yet both seibdelling and othemodelling are deeply implicated in

the grammar of language: modelling is the mechanism that powers calciglus, and social calculus is

behind the tweargument instigateactionrecipient form which has clear relationships with the three

argument instigateactionrecipientcontext form of language grammar.

The dissertation proposes that the developmémframmar structures is explicable in terms of social
calculus, but the transition from internal social calculus to external language is only explicable in terms of
a cultural revolution. Enhancesbcial modellingcreates the conditions for advanced soc#édtulus, and

the syntax of social calculus corresponds to fiven of simple language grammarowever, social
calculus alonalid notcreate the environment in which syntactic language appearedjuireda cultural
revolutionto create the necessargrditions for ceoperation and sharing of the social calculus.
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How Odin Discoveredthe Secret

of Writing

Al tr ow dntawindytredy un g
swung there nights all of nine;

gashed with a bladaoodied by Odin,
myself an offering to myself

knotted tothat tree

no man knowsvhither the root of it runs.

ANone @ av,sonemgave me drirkd
down to the depths | peered

to snatch up runesith a roaring screech
and fall in a dizzied faint!

A Wel | b e i andywisdtomwoo,n

and grew and joyed in mygwth;

from a word to a wordlwas led to a word

from a deed to another deed. 0

Lay of the High One, stanzas 138, 139, 141 (Old Norse verse)

From:
Raymond Buckland. 1974.
The Tree: the complete book of Saxon witchcpfb.
Samuel Weiser inc: York Beh, USA.
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Chapter I Discussing Grammar Origins

1. DiscussingGrammar Origins

1.1.Segnented Signalling: something special?

What is it about humasignalling that makes itso different from the signalling ofother
animals?We know that humans have achieved levels of interpersmraperationthat have

few analogues in nature; and language, our mode of signalling, would seem to be heavily
implicated in facilitating tht co-operation. Yet when we try to isolatiee differences between
languagetself and other forms of signallingthe exclusvity of languagebecomes conditional

and hard to define.

One feature thats largely exclusive D language issegnentation(also called analyticity)
Language signals consist of a hierarafymorphemegmeaningful parts of wordswords,
phrases, sentences and teatbpf which act as segments for building meariimg the signal

The presence afegnentation is one of the ways we differentiate language froer stgnals

Linguistic gmentationallows two different outcomesrariation of meaning or semantic

segmentation and representational variation, or morphemic segnentation. Semantic

segmentation and morphemic segmentation are related in that they both break-ttrerme
link between a signalnd its valudo the receiver

Senantic segmentatiormeans that the same sigr@n haveseveral different values to the
receiver dependnt on features outside of the signal its€lbr instance, the wonekd relies on
the contextin which it is said: among its many possibilities it cafer to a colourréd sky at
night), a political stanceréds under the bgda football teamtbhe Redsembarrassmeniny
face is reg, or angerlf e 6 s r e d). This fortn lofesegmentatmn is often referred to as

polysemy or homonymy.

Morphemicsegnentationmeans thaa signalcan consist of more than one sigachof which
has itsown value and whichcanbe brought together to create a nealuewhile still retaining
their individual values For example,up, side and down all have individual directional
meanings, but the meanind upside dowris not completely predictable from those irndial

meaningsThis form of segmentatiois often referred to as compositionality.

* Alison Wray , Holistic Utterances in Protolanguage: the link from primates to humans. In Chris Knight
Michael Studdert -Kennedy & James R Hurford (eds), The Ev olutionary Emergence of Language: social
function and the origins of linguistic form , pp296 -297
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Most signals in nature asemanticallyholistic: they may be complexike birdsong but they

have only one meanin@r value to the receivér When a bird is seeking a mate, its song is
valuable to the potential mate only as a device for assessing breeding ditiess$fspring
success. When a bird is usifgetsame song to mark its territory, it is valuable to the potential
rival only as an indicator of the singeros
different valuedor different receivers simultaneously, but to each receiver it has oelyalue,

regardless of contexdnd it is this single value to the receiver that makkslistic.

In contrast, asegnented signhatan be simple and consist afsingle undifferentiated form: the
human affirmativeyesis an example Among its many meaninggescan mean agreement with
what the previous speaker saidt( 6 s r ai n it nap providd isforrdatiorthat the
previous speaker did not havis {t raining outside®, or it can indicate clusion in a joint
enterprise ghall we go out in the rain?The receiveof theyesrelieson context or reference,
to understand what the sendatended; and this context can be within the senelegiver

discoursepr within the shared environment.

In languagewe see both forms adegnentationat work simultaneously. We usmnstructs
consisting of a series of seimidependent coponents, and we flag the relationships between
the compoents byrelative position or with markers. For instance, in Enghgl use position
soman bites dodpas a different meaninig dog bites manLatin uses suffix markers, foomo
canemmordetandcanem homo mordéibth meamman bites dogwhile hominem canis mordet
and canis hominem mordétoth meandog bites manBoth markers and posonal effects are
part ofwhat we describe as the grammar of language

Costis an important factoin understanding signallingf the fithesscosts of a signaio the
sendeexceed the benefits then Darwinian accounting teltheisignawill not be made; and if

the costs to the receivexxceed the benefits then it will be @aped and will not be worth
making. Only signals which give relative advantages to both sender and receiver should

survive.

With holistic signalsthe sendebears the cogif the signal This costmaybein its generatiori

it is a loud, energyostly display; oiin its utterance it makes the signdler conspicuousThe

2 Jack W Bradbury & Sandra L Vehrencamp , Principles of Animal Communication , pp473 -474
® Alan Grafen , Biological Signals as Handicaps. In Journ al of Theor etical Biology, 144 (1990), pp517
546
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cost ofmakingthe signalis a measure of the honesifthe signal: if a signal is expensiwethe
sender then it will only be made when the sender has to nfaRéé receivecan concentrate
on the quality of the signal and not have to worry about the qualities of the signéiiein
means thathe value or function, of aholistic signal has aeliableindexical correspondence
with the signal itself.

In contrasthuman language is a very poor indicatohofhesty Segmentedignals have to be
cognitively composed and decomposdidere is a cognitive cosd be paidby both the sender
and receiverThe sender has to form the sigpabperly to ensure gt ambiguity of meanings
minimised and the receivdnas to decode a meaning out of segmentedsignal offered. Ina
segmentedanguagesignal there areat leasttwo levels of meaningwhat the individual
segmergd components of the messagwan(semanticanalysi3; andwhat the message itself
meangrepresentationainalysi3. These two levels need not point at the same meaningitko, w
segmentedsignalling the co-identity of thesign value and signal value breals dowrt. For
example, idiomslike he 6s a c¢chi p ,bdvd a meang a5 la dhesséayeahatkis not
predictable from the componemieanings.Additionally, the need forconsciouscognitive
constuction ofa languagsignal means that a leved volition is required by the sendexndthe
sender cathereforeadjust the quality of the signaiffectingits indexicd trustworthiness This
imposesa further cognitive cost on thecever: the receiver has assesshe qualities of the
senderseparate to the qualities of the sigimaknow whether this particular signal is reliable.

The extra cognitive costs segmentedignallingare not trivial: braircells areone of themost
costly celltypes in the body, so there should, theoretically, be just enough to get the jobs of
sunival and reproduction doné humans (and, to a lesser extent, in all primates) there would
appear to be micmore brain than is needed for these simple Yagks it is only in humans
that the extra brain is set to the job of communicating compiessages to others. The
ecological niche for primates has required them to live in increasioghplex social groug

and thé& extra brainmassseems to be largely dedicated to surviuadl reproduction via social
manipulation. This social manipulatiomvolvesdealing withconspecific§animals of the same

species)as objects that have intentiors, using what Byrne and Whiten call Machiavellian

4 Amotz Zahavi & Avishag Zahavi , The Handicap Principle: a missing piece of Darwin 6s puch2l e
® Umberto Eco , A Theory of Semiotics , p p163 -167

® Chris Knight , Play as Precursor of Phonology and Syntax. In Chris Knight, Michael Studdert -Kennedy
& James R Hurford (eds), The Evolutionary Emergence of Language: social function and the origins of
linguistic form , pp113 -114

" Leslie C Aiello & Peter Wheeler , The Expensive Tissue Hypothesis: the brain and the digestive
system in human and primate evolution . In Current Anth ropology , Vol 36 No 2 April 1995, pp199 -221

8 Leslie C Aiello & R | M Dunbar , Neocortex Size, Group Size and the Evolution of Language. In

Current Anthropology , vol 34 no 2 April 1993, pp184 -193
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Intelligencé. Any informationan individual has about other group members becomes key to
survival and reprduction, and the morte individualalone knows the greater its manipulative
potential. To give away information in this environment is to give away advantage. Signalling
should become less rich as the need forersmphisticated social interactiogrows and
voluntary signals become subject to cognitive decetiGriegie¥.

Additionally, segmentedignallingis in parta respons#o a problem that just @s not occur in
most signalling. Bjnals haveo bedistinct from each other to ensure rapid apprehension: if the
range ofrequiredsignals grows beyond the range of possible signals then combinatgnials
become necessary. In human language, the potential range d$ ssgimeredibly large (some

say infinité?), and the distinct sound formants that humaetsially use in language production
are quite limitet’; but for most animals the number of signals they need to produce and
apprehend isonsideraby} less than the number of distinct signals they could produce. The
English wordbat is differentiated frompat by voicing on the first phonemend hat is
differentiated by lip positioning: small formant changes make large ra@mdifferences,
because ousignto-sound landscape is so clutterdd contrast, théeopard, snake and eagle
warning calé of thevervetmonkey Cercopithecus aethiopsare verydifferent and there are no
intermediate signaldi thev er vet s j ust donotoefchothevodallyat much t

Any genetic explanation f@egmenteditterancan human signallindias to addigs thee three
issues. the costof comprehensignthe willingness to give away free informatjiand the need
for signals to bénighly combinatorial Appealing to the advargas of language to explain these
features is circular: théeatureshave to be in place before languagéth its advantages,

appears.

There are some examplesse#fgmentedignak in nonhuman signkihg. Among othersKlaus
Zuberhihler has identified a dianamonkey (Cercopithecus diana warning call with

segmentationused for conditionality®, Con Slobodchikoffhas controversially identified

® Richard W Byrne , Evolution of Primate Cognition. In Cogniti ve Science Vol 24 (3) 2000, pp543  -570
10 Michael Tomasello & Josep Call , Primate Cognition , pp233 -242

1 Noam Chomsky , On Nature and Language , p46

2 David Crystal , The Cambridge Encyclopedi a of Language 2 ™ edition , p162

3 Dorothy L Cheney & Robert M Seyfarth , How Monkeys See the World: inside the mind of another
species , ppl19 -120

1 Klaus Zuberbtuhler , Referential Labelling in Diana Monkeys. In Animal Behaviour 2000 59, doi:
10.1006/anbe.1999.1317, pp917 1927
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adjectival segmentatiorin the warning calls of prairie dog (Cynomys gunnisoyif, and Karl
von Frisctd s wor k wi tApis maliferd hasdersoastrate(l that their waggle dance
has severabegmentationaineaningchanging markef& There is no good reason, therefore, to
seesegmentedignallingas an exclusive feature BHomo sapiensbut the way in which we use
it (to produce and comprehend compleasily subvertedhighly combinatorialsignals)does

seem to be exclusive.

1.2. Why SegmentedSignalling is Important

Although segmentatioris an important difference between human language and nonhuman
signaling, it is not the only differencenor, as we have seen, isan absolute difference.
Segmentedignallingdoes, however, haygrticular significance in languageecause language
grammaris a rule systenfior combining separable meaningits, thesegmentatioriunctionis
intrinsic togrammar.An explanation of therigins of segmentedignaling is alsq in part an

explanation of theriginsof grammar.

An explanation of the origins afegmentedsignak will also provide clues to the continuing
processof grammaticakation which is at work in any living language. Grammaticalization is
the process whereby lexical forms become grammatical markers ancindege versd’. For
instance, the repeated use of a phasegive i idiomatic value merging the morphemes until
they cease to be constituents of mearind become merely syllabic formgecisionno longer
means the outcome of cutting, although we can see the way in which the former naesrffgem
emergent fromandcissere to cut) formed the new meaniof decision If we understand the
conditions that led to the originabgmentatiorin language then we will understand better the
dynamics which create continued prassudor analytic separatiomnd formulaic merging of

language signals

Human language ignusual in that it isnvolved not just intelling, but intelling-about it is

representationals well as refereraf"®

. A sendeiis able to expres® the receivea relationship
between two other thingd.he partiesn the messageo not necessarilyo-identify with the
partiesto the messageso they are not fixed by the signallipgpcessand must be made explicit.

By itself this does not requirsegmentedsignalling, but the range cfeparately identifiable

15 C N Slobodchikoff , Cognition and Communication in Gunnisonds Prairie
Allen & Gordon M Berghardt (eds), The Cognitive Animal: empirical and theoretical per spectives on

animal cognition , pp257 -264

16 Karl von Frisch , Decoding the Language of the Bee, Nobel Lecture , December 12, 1973

17 Paul J Hopper & Elizabeth Closs Traugott , Grammaticalization , chl

8 Marc D Hauser , The Evolution of Communication , pp504 -509
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things and themultiplicity of relationships beteen them soomxhausta holistic signalling
system

For instancejf we assumea hominid tribe of 30 individualsh which each individualhasa
relationship with every other individyathen these relationships can be delsed at their
simplest,as positive, negative or ambivalerit orderto signalall these relationshipga-
relationshipb), no fewer than 2,610 differerftolistic informative calls would be needed.
Contrast this with the 33 meanhugits that a combinatoriaystemneeds and it is clear that,
even in the most bastelling-aboutenvironmentsegmentedignalscreae semanti@conomies

thatvastly expand the range of possible signals.

In human signallingunlike nonhuman signrialg, the form within the messagmnreflect the
form around he message. In traditionadodels ofsignallingsystemghe form consists othree
components linked by a fourtthere is a sendaf the signal a receiveof the signalandthe
referent(or contextor causg of the signalall linked bytheinstantiatedsignal itself’. The other
three component s slgnal they dgfinedtt witheut p peadert there s o
signal without a receiver there is no functiem thesignal and withouta referent there is no
valueto thesignal The componentbave single, discrete roles, betch of the roles can be
occupied by a range of objectifferentsenders can send the same signal to diffessivers
about different referents. At the level of signalliag a systenthere is alreadgegmentation

and this ign the naturef the signalling procesdtself, not in its conventions.

Additionally, the fact that there are three components linked by a fourth means that the structure
of signallinghas to be twalimensionalOne dimensional topology is the topology of the line

and a line has only two terminatoespnedimensional linking of components would allow only
simple chaining, with each compondravingat mosttwo componentdinkedto it. The fact that
signaling requires threeomponentgsendey receiverand referentto be linked to the fourth

(the instantiated signadr messagemeans that a orgimensional model is not adequate to

describe signalling.

This fact by itself is trivial, many processes intura are combinatoriaand require twe

dimensional(or multi-dimensiongl descriptions; and, as long as the signalimngcessitself

% This model goes back at least to Aristotle  (Rhetoric , Book | Part 2) , who described three functions of
persuasion: the speaker, the listener and the speech itself. He goes onto  describe the speech in terms
of its content and its truth -values, which correspond largely to message and referent in the terminology
used here.
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does not need to kegnalled the dimensionality of signaflg cannot affect the signékelf.
However, the fact that wiell-aboutin language means that we needeib-about signals made
by othersi we need taeflect the structuref signalling in the signatself, and the fact that we
use speecha onedimensional medium, means that we need hieratohgonvert the two
dimension®f signallinginto the onedimension of speech

Traditionally, languaggrammairis described in terms aentences, which consist of a vearid
one, two or three nouphrasearguments. Many verbs must take two argumastsubject and
objectto form a sentencehusJohn likes milks an acceptable English sentence, whdahh
likes and #Hikes milkare not (this dissertation will follow the standard linguisficactice of
indicating ungrammatical sentences with a preceding *). Many verbals@aproduce sentences
with only one argument as a subject (dghn knowls However, there are several verbs, such
asthe Englishput, which require three argumentsubject direct object and indirect object
John[subject]putthe bool{direct object on the tabldindirect object] *John put the booknd
*John put on the tablare not considered complete as statuhe utterance@lthough the first

is an acceptable answer to the questitiat did John pubn the table}®. In addition, virtually

all verbs that take two arguments can optionally take a third Jelgn saw Mary [in the
bookshop]. The wo-argumentsentencecan thereforebe seen as a special case of the more
inclusive three-argumentconstruct and the components ofanguage (subject, verb, object,
indirect object; or instigatoraction recipienf contexj form a similar seto thecomponents of

signalling(sender messagereceivers referenf. As we will see, thisimilarity is significant.

If correct, this approach to the origins of grammar hasrésting implications for the study of
grammar itself. If we view language gramnaaran endogenourmal systenof rules therwe
would expect certain preconditions to be present before langragegesHauser Chomsky

and Fitchargue thatecursion(the ability of an algorithm to run itself as part of its progess
leads to hierarchyandsegnentation and thesarethe conditions under which the complexity of
grammar develog®. If, however, we view language as an exogenous resptmse
communicative need, thehe logic is very different. & mentedigndling is a response to the
complexity of the communicatioproblem hierarchy is an outcome of transferring two
dimensional cognitive constructs into edienensional speecleonstructs, and recursiors i
emergent fronsegmentatioand hierarchy. The model proposed by Hauser, Chomsky and Fitch

is turned exactly on its head.

20 Marc D Hauser , Noam Chomsky & W Tecumseh Fitch , The Faculty of Language: what is it, who
has it, and how did it evolve? In Science vol 298 22 November 2002, pp1569 -1579
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If recursionis seen as emergent fraaommunicative necessitiéisen formal structureemergent

from recursion, is aesponsdo complexity and not a source of Tthe structure ofignalling,

and thesocialneed to produce signals about it, dictate the form of languakigs sgnalling
structurerequires no genet or developmental explanation; ig merely a description of the

physical necessities of signallindike gravity, it imposes conditions on genetic and
developmental explanation this model here is no need for the form of grammar to be

explained bya sudden and massive change to the genetic form of the specis
macromutatioff. Instead, the problerof recursionis replaced by the much more intriguing
question: i f we donét produce | ampeachgther, bec ause
why do we produce language? What problems does it solve, and what costs do we pay to have

those problems solved?

1.3. Solving the Origins of Grammar: who benefits?

The problem to be solved in this dissertation is the agigingrammar: what did grammar
emerge from, why, and what were the costs bedefis that itbrough? However, there is
anothermguestionbehind tlis first one what valuedoes mapping the origins of gramnggve ug

This must be addressed if solving thestfiproblem is to have any wortfio answer this,
consideration will be given tthree different disciplines, all of which are currently concerned
with the origins of languageLinguistics, Anthropology and Psychology As these three
disciplines form the sbngest strands in this dissertation, it is fitting that their needs be

specifically addressed.

1.3.1. The Linguistics Question

From alLinguistics viewpoint the problem of language origiisstextual why does language
have the form that it does? Languaga isesgmentednd hierarchicasystemwith a variety of
components to play with. At theowest levelthere is the dichotomy obbjectaction (or
nominaion-processor nounverb)®; which seems to be an innategnitive distinctiof’; andat
the combinatorialevel thereis the threeargumentstructue of relatingthreeobjects through an

action @ction withinstigator recipientand contextprocess withactor, recipient andyoal verb

2L James R Hurford , Social Transmission Favours Lin guistic Generalisation. In Chris Knight , Michael
Studdert -Kennedy & James Hurford (eds), The Evolutionary Emergence of Language: social function and
the origins of form

22 Noam Chomsky , On Nature and Language , ppl146 -151

2 R L Trask , Key Concepts in Language and Linguistics , p224

24 Kevin A Shapiro, Lauren R Moo and Alfonso Caramazza , Cortical Signatures of Noun and Verb
Production. In PNAS 2006 103, pp1644 -1649
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with subject,objectand indirect objectfinite/predicate with subject, complement and adjunct;
and so orff. While some human languages, like Pifdhhave been found to be deficient in
features that have elsewhere béspelledthe sine qua norof language, ndanguage has yet
been found that does not follow this minimal pair of syntaciies.

It therefore becomes important to explain the origins of these two conditions in language: why
do we differentiate actioand object, anavhy do we usehe treeargumentstructurein our
utterances? The answers to these questiorestbdie in cognitive principlesvhich are wider

than languagelf language is part of general cognitidhen it must operate on the same
principles; andfilanguage is not an instantiation of general cognition then it must operate on
similar principles,otherwise the semantinterface between general cognition and language
would not be ableto move meaningful values between the twA. slotfilling model like
instigatoractionrecipientreferentrequires both asegmentedignal and a analytic cogntive
process but where did the actieobject differentiation and the instigatactionrecipient
referentform come from?T'he explanation osegmentedignallingthat will be presented here

attemptgo place these two conditions of language into a general cognitive context

1.3.2. The Anthropology Question

For Anthropology the problem of language origims experiential how did humans become
able tohabitually share knowledge, despite the costs that sharing eng&egléigh gendheory
predicts that cmperationis an essentially unstable strategy, always vulnerable to freeloading
Individual sharing activities may become evolutionarily advantageous if each particular
freeloading problem can be overcdthédut for a whole speciedefining set ofco-operative
activitiesto appear, too many freeloading problemsenty be ovecome simultaneouslyyet

we are a species defined by -aperatio®, we are committed to higkcost altruistic
punishmerf® (we punish others who have brokenr group rules regardless of the cost to
ourselves) and we shae information in a profligate waythat is difficult to explain in
evolutionary term®. Humans in the past must have developed a series of strategies that enabled
co-operation to be a stronger evolutionarycithandirect self-promotion, andanguagemust

be intimately involved as a source or outcome (or both) of these strat€giess fortunate

% Michael A K Halliday & Christian M | M Matthiessen , An Introduction to Functional Grammar
third edition , pp106 -111
% peter Gordon , Numerical Cognition Without Words: evidence from Amazonia. In Science vol 306 15

October 2004 , pp496 -499
" Richard Dawkins  , The Selfish Gene , pp183 -186

% Wilhelm von Humboldt , Linguistic Variability and Intellectual Development ,ch3
29 James Moore , The Evolution of Reciprocal Sharing. In Ethology and Sociobiology  5: pp5-14 (1984)
%0 Jean -Louis Dessalles , Altruism, status and the origin of relevance . In James R Hurford , Michael

Studdert -Kennedy, Chris Knight  (eds), Approaches to the Evolutio  n of Language , pp130 -147
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because we have language with us today and, as far as we daistiely to havequalitative
similarities tothe language usein earler humansocieties Languageis a living fossil that

provides clues to the origins of human culture

So discovering where grammar came from will helpto understand some of the social
mechanisms that made us hum@egmentatio as a feature of grammar, teerefore part ofthe
answer tahe question ohuman originsdiscoveing the cognitive mechanismahich allowed

us to see a signak aset of separable componeml also revealthe mechanism that allowed
us to producehe complexsignalsof language There may even be clues as to why we need
such compleity in the first place Segmentations, after all, part of our ability to plarour
ancestormeead to be able taanalysea task intocomponentsteps in ordeto perform such
complex activities as Acheuledrandaxe productidhand ceoperativehunting 1.5 million
years ago Could tke segmentedhature of language help us to understamthen andhow

cognitivesegmentatiothecame so easy for us?

1.3.3. The Psychology Question

For Psychology,ite emphasié the language origingroblemis interpersonalwhat makes for

a successful transfer of informatioand why is language so effective in this role? Why do
humans collude in constructing a shared rnegdity, and what rte2 does language play in this?
From a psychological viewpoint the mystery of language is in its symbolic nature. Is the
symbolism we use in language a product of symbolic cognitiowice versa? This is important
because every humandifktarts with gre-symbolic mind but this situationchanges radically
during childhood®. For the infant there appears to be no elemenspafculationin their
existencethey have problems understanditige minds of othef§ they cannt lie effectively”,
they have difficulties differentiating lifelike photographs from real objécend they cannot
use language in a fullgegmentedvay®’. Yet, by the age of fivemost childrenhave no
problems with any of the above cepts. Additionally, they positively enjoy being told about
fantastic worlds where dragonsiard great treasurewizards fly on broomsticks and mundane

wardrobes open onto magical lands. In short, they have not just developed symbolic thought,

® Marek Kohn , As We Know It: coming to terms with an evolved mind , ch3

%2 peter J. Richerson & Robert Boyd , Built for Speed: Pleistocene climate variation and the origin of
Human culture . In F. To nneau & N.S. Thompson  (Eds.). Perspectives in Ethology. 13. Evolution, culture
and behavior , ppl -45

3 Alison Gopnik , Andrew Meltzoff & Patricia Kuhl  , How Babies Think , pp143 -164
3 Michael Tomasello , The Cultural Origins of Human Cognition , pp56 -61
% Sarah Brewer , A Child's World: a unique insight into how children think , ch2

% Judy S DelLoache , Mindful of Sy mbols. In  Scientific American , volume 293 number 2, August 2005.
pp60 -65
% RaycCattel ,Chi |l drenés Language: cons,erllsus and controversy
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they have efforaced it.

Segmentation is key to understanding symbolic thought. It is involved in the mental structures

that govern the modellingf symbolic relationships. In ordeto make models of others

interacting we have to be aliie create models of those others separate to our models of the
interaction. This is not a holistiprocess first we need the modelled concepts of two other

individuals, then we need to model the interaction between thethelonase of humans, this

knowl edge of others is enhanced by knowl edge of
read possi bl e outc oonehser swet ofi midnednrteiafdy t he mo t

outcomes. How, as a specidi] we get to be good at this?

1.4. SegmentedSignalling: the forgotten solution?

While segmentations important in language, ansd a clear difference between language and
mostnonhuman signéihg, it has takn second place inasttheories of language originsor
many theoristssegmentegignallingby itselfis not a significant source of grammiat” “°. The
secret of language must lie in its ability to handle madmg orderand recursiofi these areill
features not found in nonhuman signalling, whersagmentedsignalling has several
instantiationsoutside of languagdt is not the ability tcanalysea signalinto its components

that is important, buhe ability to build up those componeismeaningful way® *2

Other approaches have looked at the symbolic nature of languageastiagit with the
indexical nature of nonhuman sigsfal** *°. Or they have concentrated on the fact that language
has a learned componemthere most nonhuman signals are genetically ifh&té%. Or they

concentrate on the remarkable fact tlaaguage is channaidependentthe same sigean be

% Derek Bickerton , Catastrophic Evolution: the case for a single step from protolanguage to full human
language. In James R Hurford , Michael Studdert -Kennedy & Chris Knight (eds), Approaches to the
Evolution of Language: social and cognitive bases , ch21

%% Noam Chomsky , New Horizons in the Study of Language and Mind , ppl73 -194

40 Michael C Corballis , Did Language Evolve from Manual Gestures? In Alison Wray (ed), The Transition
to Language , ch8

4 Marc D Hauser , Noam Chomsky & W Tecumseh Fitch , The Faculty of Language: what is it, who
has it, and how did it evolve? In Science vol 298 22 November 2002, pp1569 -1579

42 James R Hurford , The Language Mosaic and Its Evolution. In Morten H Christiansen & Simon Kirby
(eds), Language Evolution , pp43 -44

43 Daniel C Dennett , Kinds of Minds:  towards an understanding of consciousness , ppl73 -176

4 Herbert S Terrace , Serial Expertise and the Evolution of Language. In Alison Wray (ed), The

Transition to Language , pp82 -84

% Merlin Donald , A Mind So Rare: the evolution of human consciou sness, pp274 -279

¢ Terrence Deacon , The Symbolic Species: the co  -evolution of language and the human brain ,chd

47 Jean Aitchison , The Articulate Mammal: an introduction to psych olinguistics , ch7

48 Geoffrey Sampson ,The 6Language Instincto ,BElbat e, revised edition
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given through different signallingedid® *° ** i vocal, written, signed, and so.d@r they show
that theprimary channel, speectnay have imposed its own litations on language forir> .

All of thesetheorieslook at the ways in which language differs from nonhuman signalling.
Because the differences are substantial there is a tendeacyphbasis¢hem, sometimes to the
point where language is seentas/ingno correspondencet all with nonhuman signallirig
Even where languageis seen as continuousith nonhuman signallingthe nature of the
continuity is usually underdefiné®®’. However, while gamining discontinuites is useful in
descibing the differences between language anchnaran signallingit is unhelpful in relating

language back to any planguagestate.

In fact, t seems impossible to close the gap between language and nonhumdingigtaating

from the language end: to imaginodern language lessix difficult and artificial, and tends

only to show that there are many ways in which modern language bhautddevelogd

Starting from nonhuman signallingn the other hand, it is possible to buildcansistent
incremental model. However, such models always reach a stage where signalling is no longer
evolutionarily viablei the signalbecomesintrinsically untrustworthy, or the simultaneous
appearance of encoding and decodiogpacity is unlikely, or clarity is compromised by
complexity®. Segmentatiorby itself does not help us tbridge this gap, and an aethative
explanation is neededonsideration is given to this problem chapter8, From Nathuman
signalling toLanguage

1.5.Mapping the Dissertation

As well as the introduction, this dissertation is composed of three sections. The first section,
chapters 2 t®, sets out the main theory and shows how it fits with cukeatvledge in the
areas of linguistigsanthropologyand psychologyThe second section, chapt@rand D, sets
out some of the evidence in support of the theory; and chaptpro¥ides a summargnd

conclusion.

4 David F Armstrong, William C Stokoe & Sherman E Wilcox , Gesture and the Nature of Language

%0 Michael C Corballis , From Hand to Mouth: th e origins of language , ch3

! Horst D Steklis & Stevan R Harnad , From Hand to Mouth: some critical stages in the evolution of
language. In  Stevan Harnad, Horst D Steklis & Jane Lancaster (eds) , Origins and Evolution of Language
and Speech , pp445 -455

52 Philip Lieberman , Eve Spoke: human language and human evolution , ppl18 -132

% Andrew Carstairs -McCarthy , The Origins of Complex Language: an inquiry into the evolutionary
beginnings of sentences, syllables and truth , ch5

% April McMahon , Change, Chance and Optimality ~ , ch2

% Noam Chomsky , The Architecture of Language , pp3 -4

% Steven Pinker , The Language Instinct , ch11l

5" Derek Bickerton  , Language and Species , pp100 -104

% Chris Knight , Language and Revolutionary Consciousness. In Alison Wray (ed), The Transition to
Language , pp138 -160
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Within section 2, he first task is to clarify termDifferent disciplines use the same terms
differently and, & this dissertation is trastBsciplinary, it is important to establish a common
ground. Chapter 2s therefore concerned pmarily with building a common framework of

termindogy.

In chapter 3he structurend processf signallingis examined|t is shown that the components
identifiable in the signalling structure largetprrespond to the functions of the signalling
process. This is not a given, procesgsiaoot always map so webnto structurelt is more
common for structure to define the framework of the systehile process defines the
interrelationshps within that framework. For instance, if we are describing an organisation as a
structure then the components dreth theindividuals and the subunits into which those
individuals are organised: the stru@luview is hierarchical As a process, the organisation is
goaloriented: it is a series of functionsganizedserially or in paralleto achievespecificgoals
The functionsof the procesgannot be described in terms of the componehthe structure
because there is no eteeone mapping. Chapted therefore look at the particular features of
signalling that unusually largely permit a oneo-one mapping between structural components

and process functions.

In chaptes 4 to 6, languages considered aa specific case of sigtiang, both as a structurnd

as a processThe traditionallinguistic approaches ofFormalism and Functionalism are
identified with structure and process respectivalyd itis shown that the two appaches are

both productive descriptions of language, although very different. In language, the
correspondence of structural components to process functions is less marked than in signalling
It is strong enough for tHeormalistandFunctionalistmodels tdbe comparedyut weak enough

for each to find the other wantinGhapters 4 to 6 argue thadth Formalistand Functionalist
approaches are productive, but a synthesis provides a better understanding of language as

signalling.

Chapter7 moves away from gynalling, and lools at the role of modellingn language.
Consideration is given tdi¢ ways in which others can be modelled as intentional heangss

the ways in which we are able to make models of ourself. The szgdsvels of awareness
needed to make these modmsl&xplored, and its argued that there is something very odd, in
evolutionary terms, in having the ability to make mental models of the self. This oddity is so

unDarwinian, and so cemal to the genesis of grammar, theglf modeling can only be
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explained if it isexplicitly linked to strong evolutionary processes from which it can emerge.
The chapter will attempt to describe these processes, rather than therepds proved just

because language is a current given.

Chapter8 examines the evolutionary roots of grammar. It considers the questions of where and
when grammar appeared. It will also look at the much thornier questitroveigrammar
appeared. Any attept to describe the origins of language or grammar is doomed to speculation
so the origins proposed here are linked closely to existing theories: the Female Kin Coalition
model of Chris Knight Camilla Powerand lan WattS, the Vigilant Sharing model of David
Erdal and Andrew Whiteff, and the Reverse Dominance theory of Christopher B¥fehm
Because of theinproveability of the theory of the origins of grammar proposed here, it is

presented asdustSo storyto emphasise its speculative nature.

In chapters9 and 10 the model proposed in this dissertatigrntested against two important
issues in linguistics The first is a systemic issue: how are humans able to modelatiche
express it in languagerhis is explored in chapté:. The second issue is developmental: how
do human childremacquirethe complexities of their native languagé&3#s is the discussed in
chapter 0. The arguments in both of these casesinformed by the assumptions that uriige
themodel ofgrammarorigins proposedere These are:

1 That language is not a systegenerated directly from annateand separable cognitive
module It is emergent from theognitive systems of modellingthers self modeling and
socialisationand fom the physical system of signalling

1 That lAnguage is essentially communicative, although not necessarily through its direct
messagédor denotationor ostensiof>. Much of the informtion of an utterancés passed
indirectly by metamessag@r connotationor inferencg, and this information can heithin
the utterancéself or within the caotextof the utterance.

1 That he communicative aspect of language meanshbtit sendeand receiverhave an
interest in discovering the valugf the messagéo the other, andboth partieshave an
interest in satisfying tothe® Biterest. This is different to nonhuman sidimg, where the
receiverdoes not need to knowe value of the signab the sendemnd the sender has no

need taknow why the signal was produced.

% Chris Knight , Camilla Power & lan Watts , The Human Symbolic Revolution: a Darwinian account.

In Cambridge Arch aeological Journal 5:11995,pp 75 -114

® David Erdal & Andrew Whiten , On Human Egalitarianism: an evolutionar y product of Machiavellian
status escalation? In  Current Anthropology , Vol 35, no 2, (April 1994) pp175 -183

61 Christopher Boehm , Hierarchy in the Forest: the evolution of egal itarian behavior

%2 Dan Sperber & Dierdre Wilson , Relevance: communication and cognition , pp46 -50
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Finally, in chapter 1 the arguments in the dissertatiare summarisednd conclusionsrawn
The chapter and the dissertation end with a consideration of future directions for the theory

discussed.

By showing thecorrespondences between the processl structureof signalling and the
similaritiesbetweerthe processsof nonhuman signihg and language, this dissertation argue
that languagés continuous with other forms of signalling. Although it is significantly different
to other signalling, and uses cognitive systems that are not need#gbr signalling systems,
language is nonetheless just a type of signalling and not an exotic aviggregursors or

comparators.

The dissertation builds a series of incremental models between nonhumaringigaad
language to show that intermediate states are posSidse models reflect enhancements in
segmention, in social awarenesmnd in social modelling enhancementthat occurred in the
cognitive systems of our genetic lineage and not necessarily simultaneously in our signalling
systems. Althagh an ordeof eventss posited, the timingf these eventis examinedonly on

a very cursory basis. While certain features can be identiffedntroversially as part of
preseniday primate cognition andother features can be identified as part of modern human
cognition and communicatiothe appearance of intermediate features ighnatys specifically

allocated ta particularforebear species.

It is hoped that this dissertatiolemonstrates that language gramoraginated in the cognitive
systems needed for socialisatidinis not an outcome of an improbable macromutatian is it

a simple straighline devdopment out of nonhuman sigtia. Instead, grammar is a response
to a need fosymbolicthinking and modellingand its expression in language is a reflection of

the need to communicate tlstmiwolic thinking.
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2. Signalling: Reconciling Definitions

2.1. The Problem of Terminology

AWhewmeawordd Humptyabdmptynw a rather scornful t o
choosetito meari nei t her m. This limdrom LevessCaréoll Alice Through the

Looking Glassllustrates the problem of terminology in scientific usage. Words have common

meanings which are often at odds with specialist w®s$,specialist uses are often themselves
contradictory. We may believe that Humpty Dumj
often behave as if it is the only game in town. dtleosdess common words, such staxor

cognition (or common words, such asmmunicatioror languagé and define them in a way

that is useful for our argument but which does not fully reflect theiegrablished meanisglt

is difficult to do otherwise, we have to kdiibur argument from the wotidticks already baked,

trimming to size where necessary; but it is therefore important to ensure that our readers

recognize, and are content to collude in, the meanings that we are using.

The theory proposed in this dissertatiaranws on preestablished knowledgéfom several
disciplines: Anthropology, Linguistics, Psychology, Semiotics and Communication Theory.
These disciplines, like all others, have their own terminologies, but they often tread on each
other® toes in terms fothe words used. Particularly problematic are the following groups of
terms signalling communicationand language;selfhood co-operation and segnentation

sequentiality, hierarchyecursiongrammar and syntax

The modelproposed herds also concerned with the origins danguagegrammay both
privately within individual ming and publicly in signallindetween those minds; and, because
it takes the view that language itself a natural systemthe model is expressed as both a
functionally driven processand a structurecomposed of identifiable components. The
importance of the procestructure dichotomof languagéds examined more closehater; but

first, the main termarereviewed to fix their meaningithin this dissertation.

2.1.1. Sigalling, communication and language
What is a sign&al Does it communicate? Is language a signal? These are not easy questions to

answer without first deciding the semaritinits that each worthas. If you sayt p 6 mjaand p u

| say[t b 6 mg thentwe both know we are talking about the same red fruit; but if you say

% Lewis Carroll , Alice through the Looking Glass ~ , ch6
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iape | &mmuwagledsay #Al anguagé thenswe davehaisedaons const |
definitional problem. One side has to provisionally accepttheeot 6 s def i ni ti on an-c¢
their own or communicatiorbreaks downln writing there can be no negotiation to an agreed
compromise, so | have to asly reader taaccept the definitions | give. In return, | wilse ny

defined terms only within the meanuegnfines | have set.

Starting with the ternsignaling, we immediately facéhe problem ofvhat constitutes signal

Can there be a signal with no senttecreate the signélis a dark sky a signal for raifth one

level it would be odd to class naturalentsand cognitively produced signs as similar
phenomena, but on another level it is reasonable: both are treated by the receiving organism as a
secondary representation of a primary event which would otherwise be unknown to the receiver
and whichenabésthereceiverto react to the secondary representation as if it was the primary
event.Warning calls allow the receiver to fleer¢hats they may otherwise be unaware of, and

the dark sky allows the receiver to seek shelter before the rain begins.

We can see from this that the concepts of seaddrmessagare not necessary in a definition
of signalling: the producer of the signéthe sender) can be the signal itsalid there need be
no product (message) which is separately identifiable from the sibimalonly valuein this
type ofsignal is the valu#o the receiverwhich means thathe receiver and signal atiee only
componerg necessaryWe can definghesefi mi ni mal Ocignaipwheres no sender is

apparentassenderless signal

Senderless signals are sometimes referred tuesto distinguish them from more complex
signals. The definition of the worcueis, however, not rigoroust can refer to an external
stimulus (a discriminable cug an internal responsg discriminated cug or an external
response to an internal responseyad signgf®. The termsenderless signatill therefore be

usedpreferentialy in this dissertation.

Senderlessignak co-identify with the semioticsign, as described by Charles Sanders P¥irce

However, Pie esseantially a cognitivg event in the mind loé treceiver while the

® For instance, Par Seg erdahl, William Fields & Sue Savage -Rumbaugh , Kanzid6s Primal Language:
the cultural initiation of primates into language

® For instance, Herbert S Terrace , Serial Expertise and the Evolution of Language. In Alison Wr ay

(ed), The Transition to Language , ch4

6 Kim Sterelny , Folk Logic and Animal Rationality. In Susan Hurley & Matthew Nudds (eds), Rational

Animals? , ch14

67 Charles Sanders Peirce , Some Consequences of F  our Incapacities. In  Selected Writings (values in a

Universe of chance) , pp51 -72
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termsignalbeingusedhere is the stimulus or t he r e c ofisigreratitesthanteg ni t i on
sign itself. Karl Buhler clarified this, using the word signal for all cognitive stimuli and
reservingsign for stimuli which have a cognitive genesis as well as cognitive compreh&hsion

it is thisterminology that will be used here

The senderless signa only one of several types of signalling/here asignal has an
identifiablesendemwe have a more complestgnalling structurea sender generates assage

and the message is interpreted by the recelvewever, there is no requirement for the sender

to know the effect the message has on the receivar for the receiver to know that the
message has an originatign al s dondédt wor k because they mean
the productiorcosts are less than the benefits for the sender, and the apprehension costs are less
than the benefits for the receiferThere does not need to be a diredatienship between

sender and receiver.

For the sendetthe signalis a responséo a stimulusfor instancethe stimulus of a predator
plus the stimulus of conspecifics casiflee sendera produce a predator warning cdfor the
receiver the signalis a stimulus to a response: the stimulus ofpiteelator warning catauses
the responses of seeking safety and repeating the .slgiglonly fromthe viewpoint of an
external observefwhich will here be called the fourtpersonviewpoint) that this form of
signallingcan be seen as a single procéfswvever just because senderessageaeceiver is not
perceived as a single process by sender or receiver, it does not mean that irig o
fourth-personview of a signal is as valid as that of first or second perstime signalalthough
very different. It remains vital, haaver, to know which perspective is being taken in any signal

description

Signals with senders are qualitatively different from senderless sigmal to differentiate this

type of signalthey will be referreda here asendersignak.

There is an important subset of sensignak, wherethereceiveris aware of the other party in
the signallingproces (andthey aretherefore acting in the twin roles of receiver and external
observer) The receiver is therefore aware both of the valuthe signato the receiverand of

the mitigation of that value crest by this particular senderhe receivecannot just accept the

% Karl Buhler , The Key Principle: the sign character of language. In Robert E Innis (ed) Semiotics: an
introductory anthology , pp70 -86
% Step hen Budiansky , If a Lion Could Talk: how animals think , ppl35 -139
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signal by itself, theynust judge the reliability of the sender in orttefully evaluate the signal.
Thesetypes of signal will beidentifiedasreceiversignak.

The final type of signala subset ofeceiversignak, involves both parties in the signal being
aware of the otheiBoth sendeand receiver are able to adopt the rdlexiernal observer, and
signalling becomes a matter of modellirgpth the motivations of the sender afttie likely
effects of the signal on the receiver. These types of signals will be knawa@®cal signas.

This leads on to the problem obmmunication. The common definitionof which Roman
Jakobsonprovides one exampf® is that it is a processf exchanging informatianThis
definition implies a transactional approach to signall{smnals are not just presented by the
senderfor the receiverto accept or ignore, there is a negotiation within the siguith the

sender anticipating the needs of the receiver and the receiver accommodating the needs of the
sender) Yet we have seen tham senderless and sender signahere is no transactidretween

sender and receiver: information is extracted from the signal by the receiver witaquted

for a concept ofi or even the existence df a sender.These signals cannot be called

communicative in any useful meaniafjthe word

There is still nommediate transactioof informationin receiversignak: the information that
the receiver can extract from a sigraelent is more aoplex but there is no immediate
exchange in the signal eveht.a social speciefhiowevera receivesignal maydetermindater
choicesmade bythe receiveiin relation to the sendet o d anpdning must be reciproeat
tomorrow™; t o d avgriding callindicates a fit mate for next week’; andacceptance or refusal

of a challengebecomes subject to assessment of allistiengthswhich arethe products of
earlier signallingexchangeg®. There is, therefore, a level of information exchange in receiver
signals which allows them to be ldlael communicationThey are part of, and help to define,

the social structurim which they arise.

If recaver signab are communicative then reciprocal signals a subset of receiver signals,
must also beso. However, there is much more to the exchange of informatiaeciprocal
signals both sendemand receiver are aware of a communicative exchangsewerallevels

There is theexternali®d meaningof the signalitself i the messagebut thereis also the

" Roman Jakobson , Language in Literature , pp66 -71
" Robin | M Dunbar , Grooming, Gossip and the Evolution of Language , ppl8 -22
2 Amotz Zahav i & Avishag Zahavi , The Handicap Principle: a missing piece of Darwin 0s puyachi2 e

s Ronald Noé& , A Veto Game Played by Baboons: a challenge to the use of the Prisoners Dilemma as a
paradigm for reciprocit  y and cooperation. In Animal Behaviour , 1990, 39, pp78 -90
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sender 6s model of the receivero6s r eac,tandon, t he
the iterative models within models that are an inevitable outcome of knowing thalt dwth

youare making models.

This brings us to the definition ¢dinguage In this dissertation the vies takenthat language
relies onreciprocal signa, which largely limits it to a definition of what we humans do.
However, there are two types of languagde explained heyeomprehensioand production
and here is an important difference between the twomprehensiorgives valueto the
production databut without productionthere are no data to be comprehended. Production
without comprebnsion is meaningless; bugrfindividuals,the capacity tacomprehed can
occur without the capaity to produe if the environment includes other individuals who are
willing to produce Our pets,in responihg to a range of sometimes quite compsignals,seem
able to comprehend pardf human reciprocal communicatianithout being able to produce
language Being able to react to signals that result in immediate or-femg rewards is an
evolutionarily successfidtrategy and, @ our pethavebeen selectively breid an environment

of constant rewarfor many generationst is not unlikely that innatéraits that enhance their
standing with thie rewarderswould be reinforcedThe ability to undestand some language
would be an evolutionarily fit stratedgr our domestic animalwgithout any needor themto
produce it.

This raises the question of where language begins. In this dissertation, the significant feature of
language to be explored iket need for a high level of @perationbetween the sendemd
receiverof a language messag&hile other defimg features of language are clearly significant

T such as the use of sywib, the need to express complarssages, segmentati@ndvocal
dexterityi it is the peculiarly ceoperative nature of human signallitftat is of interest here.

For that reason, this disseitat differentiates between language and nonhuman Siggahll

human signalling takes place in a-@perative social environment, so all volitional human
signalling (gesturing, facial expression, posture etc) can be symboliclecgrapgmented and
dextrous It does not even need to be factually basatleed, the entertainment industries rely

both on actors able to simulate truthful signals, androaudience able to tretiiese signals in

ametaphoricalanguagdike way.

For this dissertation, language tiserefore a product of human socialisatiand it isboth the
outcome of productioandthe input to comprehensipsothe capacity for languageequires the

capmacities both to produce and to comprehends Blill leaves us with the key problem: how
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did productionand comprehensionf reciprocal sigha became part of being humarhe
implications of thisquestionwill become cleareasthis dissertation progresses

2.1.2. Selfhood

Part of thesolution tohuman reciprocaignaling lies inthe ability of humans tanderstand the
signallingroles of sendeand receivein a personal way: | can compreheyali as the receiver
of my signa) andmeas the sender of iThere is, thereforea metalevel to human signalling
which appears to be missing from nonhuman slgmplWhere nonhumans can largely ignore
the self in signallindbecause they are in an environment of seaddrreceivesignak, humans
operate in an environment of reciprocal signaltere selfhoodls paramount, particully first-

person selfhood.

The problem of whd am is a peculiarly human preoccupation, and a remarkably difficult one to
solve. It is tied to the problem of consciousnesfich hasitself posed a dilemma for
philosophers of selfhabfor centuries: If there is anthat is aware of itself, what is it actually
aware of? The Cartesiasolution, todeny evidence fathe existence adinything,leads only to

the circular argument that the self existsdese the self thinksind to the dualist solution that
mind and mattemust therefore belifferent thing$®. This tells us nothinguseful about the
nature of the self itself.

Modern analyss of the problemhave highlighted threesalient but mutually exchive views of
consciousnesghat it is an illusioff; that it isessentiallyirreducibl€”; andthat it is currently
unknowablée®, In all of these views the problem of consciousness is intractableot forever
then certainly for nowThis dissertation therefotargely avoids the issueof consciousnesst
takes the view that the self is reifiable but unknown, ahd featuresmportant for language

grammararethe relationshipof the selfwith models of itelf and others

There are two issues of selfhotidht cannot be sidestepped by declaringrita incognita the
ability to choose between options to maximize the interests of the self; and the ability to make

models of the self. Theseearelated tsecondorder intentionality (the ability to see others as

™ William H Calvin , How Brains Think: evolving intelligence, then and now , pp29 -34

> René Descartes , Meditations on First Philosophy, Second Meditatio n. In Desmond M Clarke (tr), René
Descartes: Meditations and Other Metaphysical Writings , pp23 -27

8 Daniel C Dennett , Consciousness Explained , ch14

" John R Searle , Mind, Language and Society , pp51 -55
8 MerlinD onald , AMind So Rare: the evolution of human consciousness , pp8 -9
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making choice®’), andTheory of Mind (the ability to see others &sving their own view of
the univers®). There seems to kerelationship betweethe knowledge we have about others
and the knowledge we can have about ourselves. At the leValeoty ofMind this appears to
createrecursionbetween the two types of knowledge: deibwledgeand othetknowledge
seem to be parameters in the definition of each other. The way we know oursebyes is
identifying appropriate aspects of other selves, and the way we know other selbgs is
identifying appropriate traitsvithin ourselves.

The issue of sdfibod or knowledge of self, isneither simple norcurrently solved. It is
important in this dissertation because itatsthe heart of grammatical knowledged a full
chapteris thereforedevoted tahe subjectHowever, itmust beremembegd that the selves of
interest in this dissertation are the senaed receivenf signallingevents, and the cognitive
systemghat albw these roles to be recogris The philosophy of self and consciousnéssot

investigateddeeplyhere.

2.1.3. Coeoperation

It is generally aceptedthat you canot have communicative language, compg®cialization
and culturewithout a high level of coperatiofi. However, he advantages of amperation
(communicative language, complex socialization and culture) are so significaihstanhso-
operationmust bean evolutionary inevitabilityThis isan argument after the fact: evoluti@n
not interested in what will work but what does work. The advantages-opa@tion only
accrue whergenotypic co-operation(co-operation produced by a speciggle ccoperation
geng is in placebutit is very difficult to posit an evolutionary scenario that allgh&notypic
co-operation(co-operation produced by a -@peration gene in one individually itself to
survive, let alone flourish; and, without phenotypieoperationbecoming an evolutionarily fit

strategy, it cannot spread through a species.

The problem of caperationhas been addressed Bychard Dawking who shows tlat the
physical nature ofa DNA replicabr is such thatit can only propgate itself and, h an
environmentof limited resourcesthe replicators that can appropriate those resources will out
compete those that canffotCo-operation is rare at the level of the replicatire selfish

replicatorwill always tend tooutcompetethe coeoperativereplicatorbecauset will have the

" Robin | M Dunbar ,The Human Story: a new historpp450%l mankinddés evolutio
8 Michael Tomasello , The Cultural Origins of Human Cognition , ppl78 -179
81 Leslie C Aiello & Camilla Power , Female Proto -Symbolic Strategies. In Lori Hager (ed), Women in

Human Evolution
82 Richard Dawkins , The Selfish Gene , pp18 -20
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advantage of the resourcédscan gain foritself, plus any it gains fronthe co-operative
replicators

There must have been some form ofoperation however, otherwise complexganisms could
not have evolved. Acomplex organismsuch asan animal is the product ofinteractive
mechanismsat several levels: DNAtrandswork togetherto produceeffedive genes; genes
work together to produceffective proteins; proteins work together to prodweféective cells;
and cells work together to produetfectivephenotype¥.

Co-operation does not end at the phenotypany species on thiganet are socigindividuals
cooperate to enhance e ac heusocialireividuals ceopepatedod uct i v e
enhance the reproductive success of a small number of relaiiveslturatsocial (individuals

co-operate to enhance the reproductive success of the group to which they belong, which may or

may not enhance their own reproductive succeSs)operation is an emergent feature of

complex phenotypic reproductive strategiestrategies which, as with the levedigelow the
phenotypemustbe more effective at propagadico-operating individuals over selfish onédis

the case ofwturatsocial umans we have been able to exploit theproductiveadvantages of
co-operationto the point where our genetic density is becoming an environmental ésglia

major engine othatco-operation iour useof human language.

However, this poses paradox how could we caperatebefore we hadanguage to facilitate
that ceoperation but how could we have langualgefore we hadhie high level of capperation
needed to make language woRkfmates are certainly capable of@oerative activity as long
asthere is an evolutionary fithegmin for the individual, but humans -operate at a much
higher level than thf&. Language isognitively highcostand productively lowcost it creates
large ongoingcognitive overheads for the sendard receiveffluent languagaeedsrelatively
largebraing®: but, once tharticulatory modifications to the primatecal tractare in plac®,
its productionis relatively low cost. Mst importantly,languagedoes not involve the high
demonstrative costseeded in otheprimate signaldo show honestyTo say that humans are

not interested in the truthfulness of an utteraiscan exaggeration, but we are certainly not

8 John Maynard Smith & Eérs Szathmary , The Major Transitions in Evolution

8 Joan B. Silk , The Evolution of Cooperation in Primate Groups. In H. Gintis, S. Bowles, R. Boyd, and E.

Fehr (eds), Moral Sentiments and Material Interests: On the Foundations of Cooperation in Economic
Life, ch2

8 Robin | M Dunbar , Grooming, Gossip and the Evolution of Language ,ch4d

8 william Tecumseh Fitch , Comparative Vocal Production and the Evolution of Speech: reinterpret ing
the descent of the larynx. In Alison Wray (ed), The Transition to Language , ch2
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fully reliant onthe oneto-one correspondence between sigaral referenthat is paramount for
effective signallingn other primate¥.

While we cannot know for certain the evolutionary development diestted the will to co
operate in humans, it is likely to have been a gradual prooeskving the aggregation of
several different coperativebehavioursin this dissertation coperation will be identified as a
pre-languagestate thafacilitated the development of grammatical languadenguage has to
emerge from capperation and not vice vershut it will also be shown that language has
significantly changed the emperative landscape of man interactioff. The question of how

co-operation and language bootstrapped each @hmwked at in more detail in chapi@r

2.1.4.Segnentation, sequentiality, hierarchy, recursion, grammar and syntax

We have already seen theggnentation is important in the definition of language. Without

segnentation there are no components on wldeljuence, hierarchyecursion syntaxand

grammar can operatsegnentation divides a signatto identifiable units which usually have
differentroleswithin that signal. When a dianaonkey(Cercopitheas diang makes an eagle
callprecededp a O6épr obabl ydéd b o twwhichthe rdcaverncakesaalifferentgy a si g1
responsethan to the eagle call by itséff The role of the eagle call remains nonitiar

imperativeif the call is sen as having the valuef 6 c | i mather tHaoovenadg | e 6) whi | e

boom has a mitigatig role which could be viewed asodal in linguisticsterminology

All humanlanguage have a primargegmentationalistinction betveen arobject a component
that has permanence outside of a particular utterandeoften has a concrete realignd an
action, a processvhich the object initiate®r urdergoes Several objects can be bound to a
single action as instigatar actor patient orrecipient and referentcontextor goal of the
action These complelanguage constructs are described as-amggiment(action plus object),

two-argumeniaction plus two objectgnd threeargumeniaction plus three objects) forms.

The repetition of compeent types within a messagmises the problem ofequentiality.
Sequencels an important feature of segented calls. For instance, if the diansmnkey
Oprobabl y6 boom frathetttawgatedingiiben itevaudl be corsiddrably

less effective: the other dianas would be reacting to the eagle call befoitgated nature was

8 Eduardo Gia nnetti , Lies We Live By: the art of self -deception , ch4

8 John Maynard Smith & Eérs Szathmary , The Major Transitions in Evolution , pp271 -278

8 Klaus Zuberbiihler , Referential labelling in Diana monkeys . In Animal Behaviour , 2000, 59, doi:
10.1006/anbe.1999.1317, pp9171i 927
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known. The main channdbr languages is speednd, becates language is segmented and
speech is ondimensional, there ia need for conventionalised sequergcof the segments. In
oneargumentutterances (a verphrasewith one nounphrase such aslohn hid there is less
need for a conventional sequericihe two segments of the call serve different roles. In two
three argument structuresiowever,(such asJohn hid the boolndJohn hid the book ithe
kitcher) rules ¢ sequence are vital. This sequentialign be indicated by position in the
construct or by markers of role (such as inflections in Lativi)jat has to indicated is the
sequence of roles, not the sequence of wérddthough, in some languages, the twe ar

synonymous.

Sequentiality leads on tdierarchy. The onedimensiomlity of speechand the twe
dimensionality of a threargumenform mean that there has to be a conversion prdxagen
the two. Tlis conversion process can be seen as a hierarchy, linking atvieo level to each
of the three arguments below As we will see,this is not the only hierarchical way of
envisaging this relationship, and severakotmodels are used in linguistic analy3ikis model
does, however, emphasise the difference in roles between aatioabjects, placing them at

different levels of the hierarchy.

In FormalLinguisticsthese hierarchicalnalyses are particularly significaior instanceJohn

put the book on the tablean be analysed as in Figur&.IThe entire grammar used here
consists of four equations: SYNP+VP, VPYVO+PP
inadequate to describe all forrased in English, and misleading when applied to languages

with other structures, but it illustrates well the hierarchical nature of language grammar

John | put | the book | on | the table
Sentence§)
Noun Phrase (NP) Verb Phrase (VP

Ver b f or | Prepositional Phrase (PP)
Verb(V) | NP Preposition (P)] NP
Figure 1 - A simple recursive language structure

It is possible in thihierarchicalanalysisfor phrasaypes to be embedded within each otlier.
instance, e NP can alste acontainer for itself:John of Gaunis an NP which consists of
NP+PP; and the PP, as we have seen, consists of PHEMHAIs embedded in PP, which can

itself be embedded inM For this reasoMarc Hauser NoamChomskyandWilliam Tecumseh

% Vivian J Cook & Mark New son, Chomsky 6 s Uni v er ma:lan irGodacion (2™ edition), ch4
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Fitch identify recursion as the key difference between language anchumman signaing®’,
although other linguists strongly dispute tlaigim’ Nonethelessit is uncontroversial that
recursion is an important feature of language gramevanif it is not the whole story

This brings uson to a definition ofgrammar, perhaps the slipperiest tiie terms so far
encountered. The definition used this dissertation is somewhatiosyncratici although
hopefullynot so unusual that it is unrecognizaéhat is ofinterest heresi notthe gescrptive
grammars of grammar books, although this type of grammar provides many of the terms
necessary to describe language as a struotui@m Neither is the model proposed here based
solely onthe formalized analysis of sentende®® tree structurédi although, once again, this
type of analysigs not unproductiveNor is the emphasis heileast on thefunctional nature of
language, and in particular tieetafunctional roles set out bylichael Halliday and other¥.
Instead, the model proposed here will attempt to merg&dhmal and Enctional approaches
into a single grammar. Thigagmmar is aystemoperatingnot justwithin the textitself, it isin

the complexrelationship of interpersonaharkers between sendand receiverandit is in the
negotiation of ideas between sender and recelvgovernsthe productiorand comprehension
of an utterancas well agts structure.This gammar is, therefore, impossible to describe in a

single dimension.

Of course, tis interpretationof grammaris open to the accusation that it iseepthing and
nothing. To counter th, threedefining aspects of grammar must be emphasized.
1 First, grammaris a responsdo segnentationin the signal Not all grammatical
utterances need to lsegnental (the English wordgesandno would be examples of
this), but behind every utteraniethesegnentedconcept that a sendex negotiating a
meaning or messageawith a receiveabout a contexbor referent This metagrammar of
language signallings always present, creating the structwighin which language
itself works.
1 Secondgrammar is hierarchicalt is a responst the need to break up compligleas
into simple, consistentexpressible formsThe threeargumentform of Instigator
Action-RecipiemrtContextis a linking d three objects with a single actiomhich means

that is essentially a twdimensional structureSpeech, where this argument form is

%1 Marc D Hauser , Noam Chomsky & W Tecumseh Fitch , The Faculty of Language: what is it, who

has it, and how did it evolve? In Science vol 298 22 November 2002, pp1569 -1579

92 Steven Pinker & Ray Jackendoff , The Facultyof L anguage: whatds s pecCognkiona®Bout iit? |n
(2005) pp2017i 236

% Andrew Radford  , Syntax: a Minimalist intr oduction

° Michael A K Halliday & Christian M | M Matthiessen , An Introduction to Functional Grammar,

third edition
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expressedis onedimensional: one sound follows another, one idea follows another.
The complexity of converting multidimensional cognitive magl&ito onedimensional
streams of speeaiequiresa rule structurgandit is the structures and processes of the
multidimensional cognitive models that govettme forms and functions afpeech
grammar.

I Third, some aspects of grammar gme@bablyinnate in particularthe objectaction
distinction and the InstigateAction-RecipientContext form. However, these innate
features are iposed by universala/hich evolved beforehe human mindthey are
outside of languageand definitely outside of grammar. There is no neegadsit

grammar as a reified organ of the briirexplain thes@nateuniversals.

It is also imporant to identify the difference between grammar sywtax This termis largely
avoidedin this dissertatiobecause it has two quite distinct meanings which straddle grammar.
The first meaningf syntaxis order, andthis has been applied tong procesghathasa passing
structural similanity to language. Thus we have the symisvof town planning, employee
interactions, computer systems, and anything else that can be describmdtasabrule-based
systemn this definition, language grammiara subset of syntax.

At the other endthe termsyntaxin linguisticsdescribesa subset of grammar. It is concerned
with the relationships between wordand not withthe meaningsand structureexpressed
within the words nor with the relationshipdetween utterances. Syntax thus does not account
for what LeonardBloomfield refers to as morpholo&ynor doesit account for whatalliday
refers to as the logicahetafunctiof’. It is of use when closely anaigg structureor form, but
cannot tell the wholstoryof language usdBecause syntax has two different meanings, one too

wide and the other too narrovet termgrammaris preferred ovesyntaxin this dissertation.

2.2. Structure andProcess

As well as the problem of definitions, a teadisciplinary argument must address the issag

structureand processare the models proposéa the argumenabout how the systemvorks

(process)r how it is organise@structureP Or perhaps, as in ithdissertationis the argument

trying to model both things at once?

% Leonard Bloomfield , Language , p184
% Michael A K Halliday & Christian M | M Matthiessen , An Introduction to Functional Grammar,
third edition , ch7
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When humans view systems in nature, they do so througtattieularcognitive mapping that
being humargives”. Part of thiscognitive mappings the habit or abilityo seea systemin two

ways as a structureomposed ofeal components; and as a processisisting of productive
functions®. The first viewmaps a system as a fixed entity, ierdifies hierarchies within the
system, andk treatsthe system as an isolate from the rest of the universeaussurean terms
thisis a synchroniziew (afi s t anapshobin timé®. The second view maps the system as a
convesion of inputs to outputs, it identdis the informatiorflows within the system, and it is
concerned with the integration of the system with the rest of the univerSaussurean terms

this is a diachroniziew (the way things change over tirtf8) The two viewpoints would seem

to be irreconcilable, but a system cannot be fully described without both views being accounted
for. Ferdinand de Saussutescribes these views as the axes of simultaneity and succession, and
statesi't he mo r and dgorougly ceganised a system of valueshis,more essential it

becomes, on account of this very complexity st udy it separat®ly in

However, instead of separately studying both strecand processthere seems to be a
tendency in humarmnalyses ofsystens to ignore one view in favour of the other. This is
identifiable in thenames used to describe opposing schools of thought in many Bogas.
example the structural anthropologyf ClaudeLevi-Straus&? and Marcel Mauss® lines up

against the poststructuralism of Jacques Derridd® and Michel Foucaul® and in
psychoanalysisSigmundFreudd s st ruct ur al ' cootrdss With theé analyticel mi n d
psychologyof Carl Jung®. In some areas, sh@s computer sciencsiccessful integration of

structure and process hakered the paragim of the subject, as anyone wigxperienceof

computers before and aftéti n d o wemditest; but these cases of integration remain notably

rare.

A structurecan be brokerdown into componentseach of which has the potential to be
described as a structure itself. However, nh@ureof strudural analysis requirethat, at some
point, one type or level of componédatconsidered to be an indivisible base component. Often

we accept these base components without demur, they form a natural differentiation between

 Rita Carter , Consciousness , ch2

% william H Calvin ~ , How Brains Think : evolving intelligence, then and now , pp113 -114
% Ferdinand de Sau ssure , Course in General Linguistics, translated & annotated by Roy Harris , Part Il
190 |hid ., Part IlI

11 |bid ., p81, original p116
12 Claude Lévi -Strauss , Structural Anthropology
103 Marcel Mauss , The Gift , Conclusion, Il

14 Jacques Derrida , Of Grammatology
195 Michel Foucault , Language, Counter -memory , Practice: selected essays and interviews
1% Sig mund Freud , The Structure of the Unconscious. In New Introductory Lectures on Psychoanalysis

07 CGJung & CKerényi , The Science of Mythology , ch2, The Psychology of the Child Archetype
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levels of strgture. Thus a business organization is composed of departments, which are
composed of teams, which are composed of individuals as the base component. It is certainly
possible to subdivide an individual into capacitesoles but we tend to see this dsion as

part of a separate structural description: the subdivision of the individual is not relevant to the
structural model of the organization. In reglitiye fact that an individual can undertake several

roles within an organization, dntherefore can appear at multigdesitionsin the structure,

poses a major problem forganizationamapmalke r s . No single fAmagic bull

been fount®,

A processin contrastjs composed of functions, which are not minia processeis the same

way that components are miniature structures. Functions are reliant on each other to make a
process work: the input to ofienctionis the output of anotheAdditionally, processes tend to

be taskspecific and d not have the general applicability of structuréke process of
businessfor instanceijs divisible intothe functions opurchasing, manufacturingelling and
management of various resources (stock, money, peopleNetcevery business has alf

these functions, andaeh of these functions involves a different way of satisfying a different
purpose Forexample while purchasing and selliraye both involved in the conversion between
internal and external resources,ithirectiors of flow arevery different

In linguistics the ongoing debate betweEarmalism which sees language as a form composed
of rules governing components, ardinctionalism which views language as a process
transferringmeanings between individuals, continues to divide the community Fohealist
approach produces analyses which are hierarchicamponenbound and stable; the
Functionalistapproach produces models which involve npldtiflows of functions between
senderand receiverand which are essentially condition8oth models accurately describe

language, but in very different ways.

Both signallingandlanguage can be described simultaneously as processes and strbcitures
the distance between their respectpmcessand structuremodels isquite different In
signalling we seeraunusual situationwherethe componets of structure largely map to the

functions of procesgarallelscan be drawn between the structure and process models, and it is

1% This is my personal experi  ence from 20 years in the Human Resources support industry. The major
suppliers of Human Resources software have a range of solutions to the problems of describing ad hoc
teams, multitasked individuals, job shares and multiple managers. Administrators adop t a subset of
these solutions to describe their own organisations, often with different solutions being adopted at

different levels of the organisation. This can impact on the understanding by different individuals of how

the organisation works.
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possible to envisage the two models workiogether in a way that gives a clear understanding
of whatasignalling systemactually is and does.

The close mapping of components and functions ishetase in language, which is surprising
because language is apparently just a specific form of signdlligfact that language operates
on seeral levels (Hallida§ smetafunction® means that informatiolows through the
processn threesimultaneous strand$heideationalstrand carries what weaditionally call the
message it identifies how the information in the sign#é related to the universe. The
interpersonalstrand negotiats a common meaningetween sendeand receiver language
signak are not indexes of meaning, and their contexts are seldom verifiabkaritarew;
instead,contexts have to be modelled and agreed by sender and re&émnadly, the textual
strandestablishethe tools used to convey the messdgaorhuman signding the signal is its
own text in contrast,the textual tools of languageare words, grammar and prosofbiress
intonation and tone)which aretogetherreferred toas the lexicogrammatsontinuunt’®. The
languagesignal isthereforea conventiordetermined outcome of the combination thése

textualtools

In contrastto processthe structureof languageis seen asa unitary form. In Chomsky s
Minimalist model the form of language consists of just twamsformationsMerge and Move
Structures arembedded ito eachother using Merge which allows language to produce rich
and complexmessagedy recursioi. As we will see, this is not the only way to divide
language structure into components; buerein traditional grammar, the mponents used in
language (verbnoun adverh adjective etc) form a small, closed sdbifferent linguists find it
necessary to divide up the componlanidscape in differentays whichindicates that language
structuremay bea matter of viewpoint For instance, itraditionalgrammar the wordrain in
train ticket would be described as adjecti#gl in many modern linguistic mods| such as

Word Grammar it is a roun-*3,

The separation of structur@nd processn the description of language is institutional: for

Formalistlinguists, the process of languaggeis a distraction. As Chomslsays:

19 Michael A K Halliday & Christian M | M Matthiessen , An Introduction to Functional Grammar,

third edition

1% Thomas Bloor & Meriel Bloor , The Functional Analysis of English: a Hallidayan approach , pp228 -
229

M1 Noam Chomsky , The Minimalist Program , pp241 -249
M2 Gordon Jarvie , Bloomsbury G rammar Guide: the way  the English language works , ppl7 -24
13 Richard Hudson , English Grammar , p14
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If you take a stndardFunctionalistpoint of view, you would ask: is the system
designed for its use? So, is it going to be well designed for the uses to which people

putit?And t he answer there is fAapparently not o;

is: forgetting the use to which the object is put, isvéll designed from the

perspective of internal structhe That 6 s a di fferent Kkind of

new one. The natural approach has always been: is it well designed for use,
understood typically as use for communica®ion | think thatoés the
The use of language for communication might turn out to be a kind of
epiphenomenoh*

For Functionaliss, the structuref language i®f interest only in terms of what it reveals about
process

If we have a functional viewpointye may be able to suggest why it is that the
child builds up the systernm the particular way he does: why, fexample, there
comes a point where he has to take over the adult language, and to build certain of
its features, such as structuaed vocabulary, into his total potential. The second
reason for looking at the processm a functional point of view is that it also gives

us some insight into why the adult language has evolved in the way it has. The
human brairwould have been capable of constructingundred and one different
types of semioticystem; why is it that language evolved in this particular way as a
semiotic system with the particular properties that it Has?

The reconciliation oftsuctureand process languagds an important issue thegmairs largely
unvisited In this dissertation, howevestructure and process must be reconcdilasle are to
understand the relationships between language and other forms of signalling

2.3.Why Signalling Needs arEvolutionary Explanation

The main taskfor a transdisciplinary argument is to make it fit with the dominant theories of
the timein each disciplineFor any origins storthis means reconciling it with current thinking
in neaDarwinian evolutiortheory.In 1963, Niko Tinbergeset out the four questions that any
evolutionary theory must pursue if a behaviour is to be understood. These are:
1. How does the behaviour contribute ttee survival or reproduction of thadividual?
What is the functiof the behaviour?
2. What argheexternal stimuli and internal interpretations that produce the behaviour as a
response What is the cause of the behaviour?
3.  How does this behaviour becorpat of the repertoire of the individual? How does it
develop?

4.  How did this behaviour evolve in the species? What selective forces are at'ork?

114 Noam Chomsky , AnlInte rview on Minimalism .In On Nature and Language , pp106 -107

15 Michael A K Halliday , Learning How to Mean: explorations in the development of language , ch2
116 Niko Tinbergen , On Aims and M ethods . | n Ethology. Zeitschrift fiir Tierpsychologie , 20, 1963,
pp410 -433
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Signalling, as a behaviour subject to evolutionary pressure, must be explained in these terms;
and these questiongll underlie theevolutionary investigation made in this dissertation.

Information is power: this is @iché of our timé&""; and power is the currency afiDarwinian

social structurelt is not at all clear, using a salfi genemodel, why any individual should be

willing to give informationto another individualtrue information is valuable to the sendend

there is no obvious reason why the sender should givevHiae to a conspecific If the

conspecific is a sexual rival (same yélxen to do so is anbBarwiniani the individuals that

give away valuable informatiaio rivalswi | | be out br ed thegonspebifcésse t hat
a prospective sexual partner (different sex) then there is no reason why the relaeiudr

believe a signalvhich cannot be immediately verified as honest

Yet signallingis ubiquitots in nature: how can this have come about? There are three main
evolutionary theories thdtavehelped usto explain signallingThe first is WilliamHamiltor s
theory ofKin Selectiort®® helping a conspecificelatedto the helpemdvantage the common
genes held by théelper and helpedso it is an evolutionarily fit strategyor instance, if
signalling the presence of a predator helpslative (who has some of your genes) to survive
and breedit is a behsiour that will survive and spreadhe problem with this is that also
enhances the nescommon genes. There, iherefore always a tradeff between honestgnd
genetic sehinterest: the greater the genetic distance between individoaldewer honest
signals should be used, and only perfectly related indiviqualsclones)should always signal
honestly. While Kin Selection can explain communicatiém species or groups that are
genetically highy related, it cannot explawarning behaviours igroupsof marginally related

individuals, or mixed speciggoups®.

The second evolutionary theowhich has helped to explain signalling is Robert Triversh
Recprocal Altruismt®® helping an unrelated individual is a fit strategy if there is the expectation
that you will be helped in turn at some later date. This sptbadsurden ofhorttermhardship

and increases the fithesgboth individualsover time in circumstances where na-operation
would decrease the fitness of both individuals separatdignest signalling between

conspecifics is maintained by a tirdelayedquid pro quosocial structureThe sendesignak

17 A search on Alta Vista found 334,000 references to the phrase

M8 William D Hamilton , The Genetical Evolution of Social Behaviour II. In The Journal of Theoretical
Biology , 1964, 7, ppl17 -52

M9 CharlesAMunn , Birds t hat Kalrey 3196 Jah 1986, ppid3 -145

120 Robert Trivers , The Evolution of Reciprocal Altruism. In The Quarterly Review of Biology  , vol 46,

1971, pp35 -57
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honestly in ordeto maintain a social compact between sender and recéiversocial compact
is always conditionabn current honestyand being discovered in a lrapacts negatively on the
liar***. However, in this modelthere has to be altruistic punishmesft cheats. Altruistic
punishmenis common among humai$ but, althought does happein the rest ohaturé®,
our current knowledge indicates that it is not comttfon

Both Kin Selection and Reciprocal Altruisnave problems explaining reproductive signalling
They both tend to take the view thraproductionis a speciatase, where converging interests
of senderand receivemake it worthwhile to caperate in the signaKin Selection obviously
cannot apply to reproductive c@perationi mating with very close relatives is not an
evolutionarily good idea; anReciprocalAltruism cannot apply, because dishonesty cannot be
punished until iis too lateThis is a major problem for Kin Selection and Reciprocal Altruism

a significantpart of signalling in ature is matingelated.

The Handicap Principle of Amotz and Avishaghavi‘® provides a theory to explain honesty

mating signals In this model,honesty in a signals maintained by the eb Because the
signallingcosts have to be paid #ipnt (the signal has to be costly to the sehtlee honesty of

the signal is guaranteed by the fact the signal has beert’hddhe recaverd s s ¢ eapouti ¢ i s m
the signaland the valugo the £nderof overcoming that scepticismmaintain the signal at its
mostcostly. Yet, while the Handicap Principle is an excellent model for mating signals, it has
difficulty with signallingsystems that have been reduced in cost because of kin or reciprocation

advantagé$’.

It is probable that neingleoneof thesetheoies can explain all signallingvents. The purpose

of a signalvaries between events, aedch purpose is likely to have a separate evolutionary
explanationYet, even with a multiplicity of signalling purposes, it seems thatstructue and
procesf signalling can be seen as unitary amtkpendent of sital purposgall signals can be

described as sendemproducing anessageabout areferentfor areceiver This is a description

21 Arnon Lotem, Michael A Fishman & Lewi Stone , From Reciprocity to Unconditional Altruism
through Signalling Benefits. In Proc R Soc Lond B (2003) 270, DOI 10.1098, ppl99 -205

122 Ernst Fehr & Simon Gachter , Altruistic Punishment in Humans. In Natur e, vol 415, 10 January
2002, pp137 -140

123 Elizabeth A Tibbetts & James Dale , A Socially Enforced Signal of Quality in a Paper Wasp. In
Nature , vol 432 11 November 2004, pp218 -222

124 Erst Fehr & Simon Gachter , Altruistic Punishment in Humans. In Nature , vol 415, 10 January
2002, pp137 -140

15 Amotz Zahavi & Avishag Zahavi , The Handicap Principle: a missing piece of Darwin 6s puzzle
%6 Thomas E Dick ins, On the Origin of Symbols. In Connexions: current research in cognitive science
Issue 5, March 2001

27 carl T Bergstrom & Michael Lachmann , Signalling among relatives. |. Is costly signalling too

costly? In  Phil Trans R Soc Lond B (1997), pp609 -617
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not of how the signal came about but what it is and how iksvdiris in many waysa model

after the fact of signal productipa reflection of what thaburth-personobserver sees of the
signalling event. This model emphses both the components antthe functionsof signdling
overits generationit does not need to be concerned with what motivated the signal production
in the first placeonly with the structures and processes that allow it to Midris modelwill be

examined in more detail in chapter 3.

2.4. TermsDefined?

In this chapter we encountered the problem of defining teflins problemis a product of
terminolodcal differences between #frent disciplinesandit has to be solved if a consistent
transdisciplinary argument is to be mad€o this end, dfinitions have been givefor key
terms necessaryto understandooth the procesand structureof signallingi and signalling,
process and structure have themselves been defined.

Some of the definitionsigen here are directe rather than explanatory: the meanafghe term
has beerset out, but the implications of this meaniage explored later in the dissertation.
Using this definitional base, howevershouldnow be possibleto setout the argumeationfor

the origins of gramman more detalil.
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3. The Structure and Processof Signalling

In chapter 2 we saw the importance of analysing systems as both structures and processes. The
two viewpoints answer different questions, and ka#h needed to fully understaadsystem

This chapter looks particularly at signallingnd will show that structurend procesgan ce

identify in ways that make the two views ofslsystem easy to integrat&€his coidentity has

not stopped soméom investigating structut&® or proces¥’ separately, and these single
viewpoint approaches have been particularly useful as pointers to what the system of signalling

entails. In this chapter ¢htwoviewpoints are examined both separately amditly.

First, ©mesignallingtheoriesare consideredo establish theicommon groundThis will help
to identify functionsand componentthat are commonly seen as important in digmg and
will place approaches to signalling into conteXhe roles of meaningnd valueare then
reviewed,and it will be proposed thaignals must have value, dbiatmeaning is optionallhe
fourth-person viewpointwill also be considered to show what if ®w it differs from a third
person viewpointand why it is important.

Finally, the nature of transactional signallifgyexamined, and it is shown that tapparent
transactionality in many signals can be explained just as well by-rarmsactional model. The
apparent transactiohe transfer of informatiofrom sendeto receiver is an outcome that is
clear to a fourttpersonobserver, but need not be part of the signalling intentions of either
sender or receiver. Neither sender nor receiver needs to unddrgtarden know the whole
processf signalling for it to work At the end of this chapter it should be clear that the structure
and processnodebk provide complementary views of signalling, dhdt both approaches are

needed to provide a comprehensive model.

3.1.Signdling Theories

Signalling has been studién several different ways: as a mechanical phenomenon between

infinitely co-operative machine§®. as a semiotic phenomenon,mapping the relationship

28 Terence Hawkes , Structuralis m and Semiotics , chl

129 Deb Roy , Semiotic Schemas: a framework for grounding language in action and perception. In
Artificial Intelligence , Volume 167, Number 1 -2, September 2005 , ppl170 -205.

130 Luc Steels , The Evolution of Communication System s by Adaptive Agents. In E. Alonso, D. Kudenko
& D. Kazakov, (eds), Adaptive Agents and Multi - Agent Systems, Lecture Notes in Al (vol. 2636),p pl25-

140 . Springer Verlag, Berlin, 2004.
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between the signaind the sigror signs it conveys; and as a communicative phenomenon,
involving negotiation to meaningetween a sendeand a receivewho are aware of each
other®’. Theseapproacks arenot necessarily appropriate for rammansignaling. As Stephen
Budianskysays, signals are not made because they mean something but because ffi&ytwork
is not thesignatasinformation the signatassign, or the signahsmessagehat makes them
work but the signahsstimulus

If we look at models of signallingre can see that it is usually viewed as a simple sydtem
instance, Charles Sanders Pdéirce b a s i descsipggianicansisis of only three functions:
the signor representamen, which is both the act of attention and the particular fetemdsec

to; the object, which is the brute realitf what has caused the attention; and the interpretant
which is the perceived meanimgf what is attended & Every semiotic act involves a
movement fom attention through perception to interpretatica proces®f becoming to mean
Attention and interpretation are internal functions of cognjtiont the perceivedsemiotic

object grounds the sign in reality and givtegalue

Peirce shows that the nature of the interpretasit such that, in a symbolic signalling
environment such as language, it can act as afeiga further interpretive processo, for
instance, attention to a fAno entryo road sign,
produce an interpretant of an invisible virtual barrier across the road; but this virtual barrier,
reinterpreted as a sign of legal sanction, can produce the interpretant of social prohibition. The

road sign is not a barrier, but it stands in place of the barrier, which in turn stands in place of the

social prohibition. In interpreting a road sign we ustiend, among other things, its purpose, its

validity and its authority. This movement from interpretation back to attention is what gives

language the power of metaplaord symbolic representation.

We can thus see that the movement figign to interpretanis a processf apprehension, but
the movement from interpretant to sign is a process of comprehemorhumans (and
possibly for no other animal) the semigbi®cess is continuous rather than episodic: signals are

not compartmentalised by their internal definition, they are part of a network of medrnioig

131 Angelo Loula, Ricardo Gudwin, Charbel Nifio El -Hani, & Jodo Queiroz , The Emergence of
Symbol -Based Communication in a Complex System of Artificial Creatures. In  Proceedings 5th
International Conference Integration of Knowledge Intensive Multi -Agent Systems KIMAS '05: Modeling,
Evolution and Engineering . Waltham, Massachusetts . 2005.

132 yannis Labrou, Tim Finin & Yun Peng , The current landscape of Agent Communication Languages.

In IEEE Intelligent Systems , volume 14, number 2, March/April, 1999.

133 Stephen Budiansky , If a Lion Could Talk: how animals th ink , p137

134 Charles Sanders Peirce , Logic as Semiotic: the theory of signs. In Robert E Innis (ed), Semiotics:

an introductory anthology
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extends both vertically through the life of an individual and horabnthrough social group
For nonhumans the compartmentalisation of sigiedinitions means that there need be no
horizontal web of meanings, only a set of valueghich accrue to the signal rather than to the
signaler.

Peircé srinary semioticmodel of object, sigrand interpretait® was extended by Charles
Morris. Pei rcebds model ( wthan csthuctuie $ielpsnto rexplainpmetaghers s
(interpretant becomes sign), collocation (sign becomes interpretant), syn¢sigmypecomes
interpretant becomes sign) and a series of other grammatical forms. Howevemait is
necessarily a communicative process: these interpretations of sign to interpretant to sign can

happen inside one braivith no need for sharing.

By extending the number of components involved, Morris converted Beircec ogni t i v e
into a model of language signallii§y For Morris, the interpretarimplied an interpreter to

make the interpretation, and the interpreted object could be anatysatenotata (the features

of the object that are actually being represented) and significata (what is being treated as
significant about the object). The interpretant is, therefore, the outcome of a relationship
between a sigand an objecas perceived by the interpreter; but what is perceived might not be
all that the object is. This is a model of comprehensibiner than productigrandit is a more
complexand hierarchicainodel than tat of Peirce. The object componestnsists of two sub
components, and the interpretant is a complex product of the sign and interpreter comfionents.

is also largely a structural view of signalling.

In contrast to Peirceand Morris, Roman Jakobs@nsview of languageas a signalling
phenomenon encompassed both strucame processHe identified s i X nstitutive factors in
any speecra ct 0. E s s addreéssea(dendg) prodtichkseamessagefor the addressee

(receive}. The message hascantext (or referen), and requires aode and contact shared

between addresser and addressee. Jakobson also saw that the components of this structural

model identified closely with functions of process. ThHdrasser brings aemotive functionto
the signal whil e the addcomatves(eomrehending and treaating toi the
message). The function of the context isswrprisingly,referential, while that of the message

is poetic (the lexicogrammatical choices made for this particular message). For code the

1% Charles Sander s Peirce , A Letter to Lady Welby, Octob  er 12 1904. In  Selected Writings  (values in a
Universe of chance) , pp381 -393

1% Charles Morris , Signs and the Act. In Robert Innis (ed), Semiotics: an introductory anthology
ppl78 -189
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function is metalingual (the ruks of language), and for contact itpbatic (fser vi ng t o
establish, to prolong, or to discontinue communicatih Al t hough Jakobsonos
essentially linguistic it doesmphasise the signalling systamound a language utteranead it

does &aminethe relationship between structure and process.

Umberto Ecqprovides aothersemioticview of the processf signalling. He is concerned with

the transformatiorof informationfrom an output to an input, which appears to occur in the
space between minds rather than in the minds thems&lgeshows thatis is an illusion, the
meaningof the information lies in the common convention that exists between sander
receiver but it is a convention that both sender and receiver have separately acquired. The
simple ftipartite analysis of Peircis insufficient to explain this transfer of meaning, which is
reliant on two separate processes: the acquisition of a commombyaedader and receiver, and

the utilisation of thatode to express and extend mearfitigs

Eco is interested in the procesy which informationbecomes a signconcentrating on the
becomingpart of becoming to meanin his Watergate motidhe attempts to understand a
communicationprocess without cultural significatiprand proposes a way in which two
mechanical devices can exchange information. He sees a sourt@mftion 1 which largely
co-identifies with Peircé s  oibbeieg@éerceived by sansmitter which produces aignal

The signal is transmitted througlchannel which can introduceoiseinto the ggnal such that

the signal at the start of transmission may not be the signal at the end. The final signal, whether
accurate or not, is received byexeiver (a detection device) which extracts thessagdrom

it, and crates a meanin@t the destination. A common code between transmitter and
destination ensures the integrity of meaning, excluding Haig&o emphasises that this code is
not in the channel, receiver or magsait is in a convention between transmitter and destination

and has to be established separately from the signal.

The Watergate model described by Eoophasises two important features of Htiaguistic
signalling it is essentially sequentialor, as Eco describes it, a classical labyrifita twisting
path with no branchings); and the vahfghe signakelies on informatioroutside ofthe signal.
Ecobs model identifies the transmi sisvoing bet we e |

a flow through a series of functions. The functions carry the signal rather than defining the

137 Roman Jakobson , Language in Literature , pp66 -71

1% Umberto Eco , Kant and the Platypus: essays on language and cognition , ch2, Kant, Peirce , and the
Platypus

139 Umberto Eco , A Theory of Semiotics , ch1, Significati on and Communication

140 Umberto Eco , Semiotics and the Philosophy of Language , p8o
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signalling systemOf course, if we were to describe this process as a struttwild look
very si mil ar,like bhat of@akobsgman reasily prbduce an integrated model of
signalling as a system.

Paul Grced snodel of languagas dialogue mustlsobe consideredherebecause it offers an
important link to nonhuman sigialg. Paul Grice approached the issue of language
communicationas a saes of conversational maxsrnthat the utteregsendey must follow to
ensure commitment to reception by the recéfve®f these, the primary maxim for Grice was
be co-operative but he also identified the maxile relevantas a significant indicator of
successful language messagifhge need for cmperation is important for language, but less so
for norhuman signallingthere does not need to be any negiimth in nomumansignalling. The
need for relevancehowever, is vital for every signdboth language and nlbaman signatsif a

signal has no valum the receiver it will be ignored and is therefore nottivenaking.

The importance of relevande languagesignallingwas further explored by Dan Sperlzerd
Deirdre Wilsort*2. RelevanceTheory treats language as a negotiatiom tcommon meaning
between sendeand receiverThe sender must be able to decide what is of importance to the
receiver so that they can tailor their messagel the receiver must be able toyde back
channelinformation (indicators of continued acceptance of their role as receiver) to encourage

sender relevance. Sperber and Wilson ask in their first senptend@ How do human

be

communi cate with one an oandwerstiisiquedtioraasfollowsui s Des s al

The honour for having recognized the significance of relevgoes to Sperbes:

Wilson (1986). In their Relevance Theory, they show that relevance is an automatic
feature of any intended communicatidhe emitter is expected to be relevant as
soon as he shows his intentimncommunicate. Actlaelevance is achieved if the
hearer is able to draw inferences from what he heard. The more inferences, the
greater the relevancé&

Here we see both sendard receiveimplicated in the communicative act, with relevaasehe
object negotiated between them. The refefdmd contexior cause of the messggiefines the
intentionto communicate, and the message determines the scopesi@hicéavailable. The
model is similar to that of JakobsoalthoughRelevanceTheory is concerned more with the

why of communicationwhile Jakobson is concerned with thew The relevance odel is not

141 paul Grice , Logic and Conversation. In Studies in the Way of Words ~ , pp24 -31

142 Dan Sperber & Deirdre Wilson , Relevance: communication and cognition
143 Jean -Louis Dessalles , Altruism, status and the origin of relevance . In James R Hurford , Michael
Studdert -Kennedy, Chris Knight  (eds), Approaches to the Evolution of Language , p132
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itself a model of general signallingut it nonetheless contains sufficient components to provide
the basis for such a model.

Relevancélheory is particularly interested in the interpersoralre of signallingand it is not

concerned solely with either the serler or Orse cveieweproi nt s . I s shows
maintained by oblique reference, which permits metgpsynonymyand the other rhetorical

features of human language. The basic Relevdie®ry model is of a sender producing a
messagdor a receiver about a refereot context but it is the backhannelrelevance of the

referent to the receiver through the message that drives the signal

Relevance Theory identifies two important seridamtions: the informative intentipwhereby

the sender makes fmanifest or mor &

maadthef e s t t o
communicative intention, wherebyisAi mut ual | 'y mani fest to audience
the communicator has this informative irtten 8°n@mmunication consists of two transfers

from sender to receiveas in Ec6 s m bul vehkereas for Eco th&ansfers are the message

and a preexisting cale that permits the messagfor Sperberand Wilsonthe division is

between the informatioof the signabnd the intention of the sender

Sperberand Wilsonemphasise throughout their book that their model of communiciian
language model, and has limited application in alimgguistic environment. Nonetheless, it is
possible to draw conclusions which apply to signaliimgyeneral.For instance,ri Relevance

Theory it is the anticipationf the needs of the receivey the sendethat drives language
signalling. The sender is not concerned with what the sigeains to the sender but the likely
meaningit has for the receiver the sender has to be aware that there is a recéivee try to

apply this back to ndrumansignaling then weencounter a difficlty: if the sender is aware of

the receiver and able to modulate a signal to accommodate that receiver, then the sender is also
able to manipulate the signal for personal advantage. The afathe signal to the receiver has
become uncertainThe important questioin nonhuman signallindgs not therefore,fi wh a t

causes the signal to be made?0d but Awhy does t

For example, it is possible to see how interspecies warning sigaal arise out of reliable
responses to referents (e.g. barking at them as an aggressive posture), if these responses are then

noticed by others and treated as signifiers for the presence of the refferezdsingly refined

144 Dan Sperber & Deirdre Wilson , Relevance: communication and cognitio n, p58
145 Dan Sperber & Deirdre Wilson , Relevance: communication and cognition , p61
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attention to the signaver generations instantiates the respdodéie referent by the sendes

a valuable indicator of the presence of the referent for the receiviiis model, the signalling

process s concerned with the rec,eievvea st hmaugmtti e
sign was not originally directed at the recejvand what makes the signal reliable for the

receiver is the fact that the sendends antidpating their needsSeeking relevancand valudn

the signs of others can be a fit stratdgyt onlyif those signs are reliable.

Rudi Kelleroffers yet another view of language which offers furihsights into the process

signalling For Keller, it is the process of languag®ngethat is of interest: his is a diachronic

model of language, in contrast to the synchr@ppraches of other commentators. He takes

the view that two important features of being human are the need to be identified by others as an
in-group member, and the need for the group to identify its members. Conventions of language
arise and are adopted besauthe demands of socialisationr e at e an 0Oi eY¥if iclhbl e
Language change occurs not because it is consciously sought by individual parties, but because
there is a constant process of compromise betwleemeeds of sendend receiver which

creates a dynamic between simplification of productiod simplification of comprehensith

Keller uses this dynamiotreview the problem of meaning language. He poses the question,

are words representations or instruments? If words are representatgnsakhen they work
because of the shared meaning they representwddd expect correspondences between
sound and meaning to be represented in the same physical way in different brains, and
consonanceor common understanding, between brains is then achieved by shared innate
mechanisms oby deliberate ostensigisayingl mean }. If, however, words are instrumental
signs then they work because of their symbolic vatueommunication We would expect
correspodences between sound and meaning toatbehoG and controlled by cultural or
socialisationprocesses, or by negotiation in each dialogue. Consonandee achieved either

by recognition of the joint cultural environmemt ¢ v e dayan myEming by ostensionlét

your yes be yes and your no bé,rar by negotiating to an agreed meaningv{ do you solve a

problem like Maria?.

Of the two, thenstrumentalmodel corresponds most closely to how we saguage working
in the real world, so it makes sense to prefer this model over the representai@dHalThis

means that language and words work not because they mean something but because they

146 Rudi Keller , On Language Change: the invisible hand in language
147 Rudi Keller , A Theory of Linguistic Signs
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facilitate meanindetween the sendand receiverLanguage is not a mind made manifest, it is

a negotiation between minddecoming to mearather tharmeaning

What is the significance of this for nemmmansignaling? The main conclusion must be that the
features identified by Kellefchange through socialisati@and meaninghrough socialisation)
are peculiar to language. They are features that sepana@eage from the rest of signalling
For language, as a social construct, the changes of meaning and usage are central; but for
norhuman signalling, which is a genetically coded construct, change is inimical to signal
conmprehension Keller sees this as the central problem of language orifinghat he calls

1148

Asomething |ike a fairy tal &7, henpmposes hseriesaE constr

stepsin the ceoption of a nohumansignal to a languagike role.

First a Afl e dés!mistakendyused, regulting inghe aidnaller being inadvertently
advantaged. Next, the signaller begins to use the sigappropriately, and not in its warning

function to further advantage itself. Next, others begin to use the signal in it&aroimg

function, and the signal loses its valkga warning. Finally, the signal is used byadpha in a

situation where it is demanding advantage. The signal that started with a value for both sender
andreceiveo f ffl ee! 06 becomes a signal with a receiv
igo away alyit beeomas, fdr both sender and receiver, a signal demanding that the

receiver figo away! o

All Keller is trying to dohereis show that signathange is a logicgdossibility, and his sty
demonstrates this is so. However, it is also clear that this sort of change in thef\akignal
requires both a level of volitiom the sendeand a level of caperationn the receiverWithout
volition the sender cannot begin to use the signal out of coraedtwithout cebperation the
signal cannot pass through a period of cognitive dissor@rimn t has value to the sender but
not the receiver) before the new value takes hold. This pradeseaningchange isclearly
continuous in language, biit would seem to be unusuyaf not impossible,in norhuman

signaling.

Keller s model once agai n emph asmessageeceiveareferentmp or t an
processn nonhuman signkhg, but he gives us atherimportant insight on that process. The
codethat ensures apparent cognitive consondretereen sender and receiver is-préstent

within sender and receiver, even when it is votitil and not genetically inspired: the signal

148 Rudi Keller , On Language Change: the invisible hand in language , p19
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does not work because meanings are shunted around but because there is a conventional
correspondence between referent and message for the sender, and another conventional
correspondence betweeressage and reaction for the receiver. It is these correspondences that

make a signal work; there does not necessarily need to be any convention between sender and

receiver.

The models of signallingiscussed here displaypmmon featuresgvhich form the baseof the
signallingsystem a sendercreates anessageabout areferent which has valu¢o areceiver.
This system around the message is cjeapplicable to both ndwman signding and
language, and it is this system whigtovides the components sifructureandthe functions of
processn the signallingmodel to be proposed here. Hoxge before we review the system of
signalling the viewpoint of the fourth person must be examined, and the rezaringand

valuemust be reviewed

3.2. The Fourth Person Model of Signalling

The fourthpersonview has been mentioned in this dissertation in relation to signalingno

definition has yet been given. What is this fourth person view, why is it different to the other

persons, and why is it important to signalling? There are thredidzdes to fill this fourth

person role in signalling: the interested third party (the refgramnierested observers (such as

one species of bird being able to usfendstand a
disinterested observers (probably limited to curious humans). As will be shown, however, the
absence of a fourtherson view of the signaloes not alter the signal in any way, unlike the

absence of the first person (sendarsecond person (receiyeor even third person (referent).

The fourthperson view is, therefore, an emergent feature of signalling, not a definitional

feature. A description of signallindpesnot include the fourtiperson view, buthe very act of

describing takes place from the fougbrson view.

How do the three candidates for the foyp#rsonview fit with the role? If the fourtiperson
candidate is the referefithe third person) we doot see the beginnings of meanimgthe

signal The referent, like the sendand receiveris not interested in the valwé the signal to

others but in the informatioit holds for itself. The referent is an unintended receiver of the
signal, but just a receiver nonetheless; and, like the intended receiver, the unintended receiver

needs no concept of the sendeagle@aldods ndt iedicatd on s . F

149 Russell P Balda, Gary C Bateman & Gene F Foster , Flocking Associates of the Pifion Jay. In The
Wilson Bulletin , March 1972, vol 84 no 1, pp60 -76

Martin Edwardes 45 Student Number 9806367



The Nature of Grammar, its Role in Language and its Evolutionary Origins
Chapter 3 The Structure and Process of Signalling

to the eagle that the vervets know it is there, it indicates that the vervets are going to be difficult
to catch. The source of the signal is not important, it is the fact that the signal hasdue
that creates the problem for the eagle.

The same applies for interested observers: they are really just another type of .receiver
Additionally, they have no control over the honestyhe signalandcan be subjected to calls
which are dishonest to them but not ghrike t he
(Thamnomanes schistogyhfisrms joint flocks with the shrike tanaggranio versicolol). Both
species make accurate predator warningscadhich benefitall birds, but they also make
deceptive calls, and these calls are used to win interspecies food compétitRmresumably

the advantages tmth species in cflocking currently outweigh the disadvantages of deception
but there remains a traddf for interested observers between reacting to a false signal and

ignoring a true one.

Because the referemind the interested observer are just types of receignly the curious

human has a true fourffersonview: we can view a signallingvent not in terms of its value

us but in terms oft$ value to others. Yet this view is so natural to our species that we often
assume that other animals are able to adopt it, too; and it is so taken for granted that we often
fail to consider this fourtperson view as significant in our modwiildingi even though most

of our models of realityboth formal and informal, rely on it. It therefore becomes a given of
our models of language signalling, and its absence in nonhumarisgoedates an apparently

inexplicable dislocatiorbetween the two signalling structures.

Yet it is the fourthpersonmodel of signalling and the human ability to model the whole of
signalling structureby adgting the role of disinterested observer, that makes many of the
unique features of language signalling explicable. First, how do we negotiate to common
meanings through language? We are able to model how others are going to receive our signals,
so we areable to tailor our output; and by modellitite intentions behind the signals of others

we are able to judge the likely truthfulness and intended meafiagy messages we receive.
Second, why is language such a com@gxalling structure? Complexity comes from the fact

that language is involved not just with the denotafmmostensiohof a signal but with layers

of interpersonaind ideationatonnotationor inferencg that negotiating to a common meaning
creates. Third, why is there so much redundancy (semanticgrammatial) in language?

Because every negotiation to meaning is unique, and the connotative load of each heessage

%0 CharlesAMunn , Birds t hat Kalrey 3196 Jah 1086, ppid3 -145
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to be adjustable to circumst anshaveafdundperséni nal | vy,
dimensionBecause, for nonhuman receivers, if there is no direct personalinaiue signal
then it is just white noise; and there is therefore no value in adopting the role of disinterested

observer.

The fourthpersonview sea signallingfrom the outside: the sendeeceiverand referentre
themselves just components in the model. This view allows the protesgnalling to be
examined nofust in terms of what is exchanged between sender and receiver but in terms of
what validates that exchange. As we will see, this creates a powerful description of signalling in

terms of both structurand process.

3.3. Meaning and Value

The problem of what constitutesasighah s oft en been parsed as fwhat
A signal without a meaningvould appear to be worthless, or even impossible; but it is not
meaning that makes a signal valuable.

When we use the wortheaningwe are adopting a fourgpersonview of signalling The

assumption is that the valte the sendeof making the signahnd the value to the receivefr

apprehending the signal are instantiated in the signal itself, and that the nbesefgee acts

as an fAexchange rateod between tndnbumansersle,nder an
however, a signal is an index f the senderds own emoti onal st a
signak, happiness produces pleasgrents, sexual desire produces sexual display, and so on.

To the receiveron the dber handj t i s not the senderdé6s emotional
the relevancef the reactions that the signal produces in the receiver. The value of the signal to

the sender is not in what it means but in its effects, and/ahes for the receiver is in the

relevance of those effects to the receiver. The signal does not haeamnanything in the way

that human languageeangas in, the woradhair encompasses a series of ideas which are both

mutual to sender and receivardadetermined directly by neither). A signal does not have to

havemeaningn orderto havevalue

A signalwithout valueto the sendeis a signal that will not be produced. The value may be in
what it does for the senderds survival, or for
but there has to be an identifiable Darwinian return for making the signal. Likewise, the receiver

has to gain value from the signal, omill not be apprehended and it will become pointless for
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the sender to produce it. Without both of these values a signal has no evolutionary fithess

advantages, so no survival potential.

In sendersignak, as wewill seg the signakan be viewed as two stimulussponseairs: for

the sender, the signal is a response to an external stimulus, and for the reisedvstimulus to

a paricular response. There is no need for a common \alubese signal$ in fact, their
strength lies in the fact that productiand apprehension of the signal are very different events.

If a vervetmonkey makes a leopard alarm, it is not the shared concept of leopard that is useful
to its conspecifics, nor is it the shared sense of panit is the fact that apprehending the
signal causes the conspecifics to climb upward that makes the signal vatutigen. So we

can see within this signal two different values: the value to the sender is that the signal marks
the appearance of a referdttie leopard), but the value to the receiver is the receistion

(climbing upwards).

With receiversignak the valueof the signalto the sendeis of interest to the receiver also,

creatingi in the mind of the receiver a coidentificaion of the referentand the receiver

action This ceidentification has to have an iterative nature: the receiver must be aware of the
Ausual 06 receiver value of the sticgansehder,andhe | i ke
the Atrued value of the signal as a product of
signal, the receiver now has to comprehend three values to interpret it. Additionally, the receiver

must be able to understand the intemiof the sender in making the sighathich means that

they must see the sender as an object with intentions.

The problem here, however, is that all this cognizing by the redsi\ming done in a selfish
geneenviromment: if the receiver sees the senael being with intentions then the intentions it
must see are those of a ssdfrving and deceptive object. It is safer for the receiver to think the
worst of any signals received in this environmend. signal is trustworthy unless it is
demonstrably trustwortty?. The receiver should accept signals only if their trustworthiness is

inherenti that is, if they are nomolitional or costly to producé i or if deception

1 Dorothy M Chene y & Robert L Seyfarth , How Monkeys See the World: inside the mind of another

species , ppl39 -144

152 Amotz Zahavi & Avishag Zahavi , The Handicap Principle: a missing piece of Darwin 60s puyppss-e
60

158 Amotz Z ahavi , Indirect Selection and Individual Selection in Sociobiology: my personal views on
theories of social behaviour . In Animal Behavior 2003, 65, pp859 -863
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demamstrably disadvantages the sender. This latter case allows rezhstesignals in some
adultchild dyads™, but in very few other circumstances outside of human sdtiety

So we can see that valignecessary foa signalto survive in a Darwinian environment, and

that there must be value in the signal for both seadémreceiverA common understanding by
sender and r ecei veis, howeveri notenecessagynaad itbnsgy remeea the n g
signal ineffective by introducing Machiavelli@alculation into the signallingnvironment.

3.4. Signalling as Structure

We have already seen that steuctureof signallingcan, at the very least, be divided into the
components of signand receiverthis is the minimal pair required for senderless sigmgl

We have also seen that sendggnaling requires three components: sender, message
receiver. The receiver is a base compogentmon to both models, which means that the signal
component of senderless signals can be equated in some way to the message and sender
components of sender signals; and if we treat them as directly equivalent we can create a single
signalling model. This allows us to view the message and sender aslatioRgoy expansion

of the signal.

With receiversignak we saw that the messaigealso divisible, consisting of two values: the
referent the contexbr cause oflte message and therefore the vahat the signahas to the
sendey and the receiveaction the value the signal has to the receiver. The values within the
message are reliant on reabrld objects and eventd#f the object or evenis missing then the
signal value is empty. It is the reliability of the correspondence between the signal and its real
world equivalents that keeps the signal in existence: a signal produced in the absiénce of
referent is not worth receivarction and a signal that does not invoke some form of receiver

action is not worth producing.

We thus have a signallingjructureof two divisible components (signahd messageand four
base components (receiyesender referentand receiveactior). The components in this
signalling model are discrete and thausture they create is finite. The model is illustrated in

figure 2, and it informs the structural analysis of signalling throughout this dissertation.

154 Dorothy M Cheney & Robert L Seyfarth , How Monkeys See the World: inside the mind of another
species , pp230 -235
%5 John Maynard Smith & Eérs Szathmary , The Major Transitions in Evolution , pp271 -276
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Signalling

Signal

Message
Receiver :
soner

Figure 2 - The Structure of Signalling
Signalling consists of a Signal andRaceiveili the form ofthe Senderlessigal;
the Signal consists of a Sender and a Mesisdlge form ofthe Sender Signal;
and the Message consists of a Referent and a Redeitien i the form ofthe Receiver Signal

As we will see next, the sendeeferent receiver receiveractionand messagare functions of
processas well as being components of structuftie components anfiinctions identify

closely, allowing signallingo beeasilyviewed as a system

3.5. Signalling as Process

The processof signalling is simple compared to other types of process flowih no
milestones and no decision functions, it is truly sequential. The fact that individual instances of
signalling are largely similar is also significant, and allows a simple common model to be
derived. This model can be describedaasontexbor referentacts as a stimulu® the sendeto
produce a messagand the message acts as a stimulus to the recgiyioduce an actioor
reaction. This is, in large part, the reason why signalling process and strucaiich so well:

the simplicity of both the sequential process afdhe thredevel binary structure allow
parallels to beeasilyidentified

In structurewe looked for components and hierarchiyprocessve look for functions and flow
The flow in signallings easy to identify, there is a natural gradient from setederceiver the
sender is the active generator of the messabéde the receiver is the passiveerpreter. But

what are the functions?

The functions of most signallingre, at bas, stimulusresponsepairs: the refereris noticed by

the senderwho produces a call. The call is noticed by the receivao produces an action
There arewo different stimuli and two different responses: it looks more like two processes
than one. Yet from the fourghersonviewpoint the two processes form a single continuatyd

the second processa dependent of the first. What is being passed between sender and receiver

Martin Edwardes 50 Student Number 9806367



The Nature of Grammar, its Role in Language and its Evolutionary Origins
Chapter 3 The Structure and Process of Signalling

is not knowledge or informatioor signs, but attentioh or relevanceLeonard Bloomfieldays,
iLangu aegseonegearsom o make a reaction (R) when another person has the stimulus
( S%° dhis statement has equal validity in any signalling environment.

In nonhuman signkihg the sendestimulusdoes not ome from the referentt is the referent;
and the responsdoes not produce the messageis the message. Similarly, the receiver
stimulus is the message, and the responsethe receiveaction There is no level of
significationwithin stimulus and respongethe sender and receiver are not decodgtiguli or
encoding responses. The sender acts as the conduit obdtoveen referent and message, and
the receiver is the conduit between message and reeaitien Additionally, the message acts
as the conduit between sender and receiver, which allows the wigmalseen from a fotn-

persorviewpoint as a flow from referent to sender to message to receiver to reaeioer.

All of the conduits of flowin the signallingprocessi sender receiverand messagé are
functions with both an input and an output. The refeieatfunctionwith output only, and the
receiveractionis a function with input only. Tik gives us the five functions of a sigmpabcess:
sender, receiver andmessages the conduitseferent as the source andceiver-action as the
destination The flow can be described diagrammaticallyrafsgure 3.

Message Receiver

R
™
&
&

4 s,
& s,
< .
& s,

Receiver-
action

Referent

Figure 3 - The processof signalling
The Referent is the stimultis the Sender to produce the Message
The Message is the stimultssthe Receiveto produce the Receivdiction

The flowin this diagram is shown by the solid grey lines. It is sequential and unbranching and

therefore represents the simplest type of flow. However, the sBodefreferentY sender Y
messageand the receivek | ow ( message Y -actog koth\exhibit featurese cei ver
t hat mar k them as fAPeircean triangl eisthe For th

referent, which becomes the interpretarftthe messagehrough the object of theender The

%6 Leonard Bloomfield , Language , p24
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sendermmay not identify themself as an object, but the fotptrsonview does place them in
that role: thesender is the hard fact that causes the referent sign to be perceived and interpreted.

For the receiveflow, thereceiveris the object and th@essages the signand, less obviously,
the recever-action is the interpretantTreating the receiveactionas an interpretant is not as
counterintuitive as it first appears. Peirsays of the interpretant:

| define a Sign as anything which is so determined by something else, called its

Object, and so determines an effect upon a person, which effect | call its

Interpretant, that the latter is thereby mediately determined by the former. My
insertiomeafsomwpdm a sop to Cerberus, becau
own broader conception understdod.

Peircd s fAbroader conceptiond is that his model [
individual minds, but of theanceptual processf mentation itself. For Peirce, the semiotic

process is not cognitive but metacognitimet a process ofneaningbut one ofbecoming to

mean In this view of the iterpretantthe receiveactionis, from the fourthRpersonviewpoint,a

clear effect caused by the sighthe messagand determined by theaeiverasobject.

The two triangles of sendand receiveflow are linked in the standard Peircean way, with the
interpretaniof the first triangle becoming the sighthe rext: the messagects in this dual role,
providing the link between the two triangles. There is, however, a third triangle in figure 3,
represented by the broken grey lines, and which is only available to afeusthnview of the
signalling process The sign of theeferent becomes the interpretant of theceiver-action
through the object of thmessageThis means that the message acthé@roles of interpretant,

sign and object separately in the three triangles. From the foerson viewpoint the message
has the potential of representing the whole significgbimtess and this is a potential that is

realised inanguage.

It must bere-emphasised that being able to adopt this fepetsonviewpoint is limited to
disinterested human observers. The potential of segmentatitie messagean only be
achieved if the sendeand receivercan also adopt this fourterson viewpoint and see the
message as more than just a responstimulusto their own cognitive proce$sin effect, they

have to be humans, able to adopt the disinterested stance.

157 Charles Sanders Peirce , A letter to Lady Welby, December 23 1908. In Selected Writings (values in
a Universe of chance) , p404
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The Peircean semioticiangle offers two ways of looking at signalliigws: first, the sign
becomes the interpretatirough the agency or perception of the object; and second, the
firstness of the sign is motivated through the secondness of the object into the thirdness of the
interpretant®. This has correspondences with other triads of protessions. For instance,
Leonard Bloomfielddescribes the language messagea conduit between the referdtite
stimulusto the send@rand the receiveaction(the reaction of the receiver), which corresponds
with the third signalling triangle described abtVeFerdinand de Saussudescribes Peirées

sign and iterpretant functions asignifier and signified each functiontriggers the other, a
relationship he illustrates as two arrd®isMerlin Donalddescribes a mimetic process in which
practice makes perfect: actions are mentally rehearsed, physically enacted and then mentally
reviewed, creating a relationship of firstness (the significatiovolved in rehearsal),

secondness (the hard fact of enaction) and thisdftee review of the outcome) in mimeéts

All of these triads show that the proce$sonversion from one representation to another is key
to understanding human cognitiodVhether it is semiotigrocessing, comprehending the
process of intentignanalysing symbolic association, dialogic communicatimmn systematic
planning, there is a relationship between first funcaod third function medtad by second
function. Human cognition is a process of interpretation, or strategic thiftkinor

metamind® which seems to be rare in the rest of nature.

Charles Sanders Peirce Sign Object interpretant
Firstness Secadress Thirdness
Leonard Bloomfield Stimulus Conduit Response
Ferdinand de Saussure Signifier A Signified
Merlin Donald Rehearsal Enactment Review
Signali Sender relationsip Referent Sender Message
Signali Receiver relationship Message Receiver Receiveraction
Signali Message relationship Referent Message Receiveraction

Figure 4 - Triadic relationships in various models of humancognition and signalling

%8 Charles Sanders Peirce , The Architecture of Theories. In Chance, Love, and Logic: philosophical
essays, ppl76 -178

1% Leonar dBloomfield , Language , ch2

160 Ferdinand de Saussure , Course in General Linguistics , translated & annotated by Roy Harris , ptl,
chl

161 Merlin Donald , AMind So Rare: the evolution of human consciousness , pp269 -271

162 Adam Morton , The Evolution of Strategic Thinking. In Peter Carruthers & Andrew Chamberlain,

Evolution and the Human Mind: modularity, language and meta -cogn ition

163 Thomas Suddendorf , The Rise of the Metamind. In Michael C Corballis & Stephen E G Lea, The

Descent of Mind: psychological perspectives on hominid evolution
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3.6. Signalling as System

In the systenof signalling set out in this dissertation we can see that the components of
structurelargely map to the functions of flowrhe base components e&ndey receiver
referentandreceiveractionare also functions in the signalling proceBise sender and receiver
are both conduits in the process of signalling, and-digisible components paired with
divisible components in structure; and the referent and reeaotiem are both terminators of
flow, and base components g in the divisible component the message

This has an important effect on signalliag a systemNormally, the flowthrough a system
carries the mutative effect of tlsgstem (how the system converts inputs to outputs), while the
structurecreates the constant rules (what the system is, regardless of the presence of flows). For
instance, in a computer program the program itself provides the ruleteaddta follows the

rules to produce outcomes. The range of outcomes is predefined, but the particular outcome is
determined by the datum. In theory, in a system where components and flalestify, it is

possible for the data flowing through the syst® change the structure of the system itself.

This mutation of structurby processs precisely what we see happening in language, but in
norhuman signaling it is constrained by the need totaim a ondgo-one correspondence
between refererdnd receiveaction the flow cannot significantly affect structure without this
correspondence being threatened. The conduits of flbev sendemnd receiver) cannot be
allowed to affect the values of the signahence the need for signals to be costly or-non

volitional.

Referent and receivaction co-identify with the messagim the models above: the refereat

the valueof the signalto the senderand the receiveactionis the value of the signal to the
receiver. Theras a problem, however: on one side, the referent is a primary stirfaultse

sender but only secondary for the receiver. On the other side, there is no need for the receiver
action to be parviewioelen thdugh, irerens af eutcdne, itvs ohe leakon

why the message works.

For instance, in the beeaggle danceis the bee performing in order directly recruit sisters to
her food source, or is the dance a resptmseriving back at the hive which incidentally results
in recruitment? The dancing bee cannot possibly know whether other bees are going to respond

to the dance by becoming foragers because there is no dialogue in the exchange. All she can
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know (and this knowledge is at the genetic level) is that the dance attracts the attention of
sisters, some of which proce® food she is carrying. Indeed, if insufficient sisters are paying
attention, the bee changes its behaviour to fmodessing, and performs another type of dance

to recruit other processdt$ The bees perform their dances not because they have méaning
either sendeor receivey but because they work. The valofethe dance is not in the minds of

the bees, it is in the genetic stimulesponse imperatives around thessageand, as we have
seen, the message is a response by the sender but a stimulus for the receiver.

So where do referenind receiveaction co-identify? If the messagis viewed by the sender
then only the referent is significant, if viewed by the receiver then onlyettedveractionis
significant; but if it is viewed by a fourth person then the fact that the message is a résponse
the referent and a stimulus the receivernction, and the fact that these are -tmene

relationshipsis significant. The message, referent and receietion all ceidentify.

However, this means that the messadestructureis a hierarchicalkcomponent while the
message of processnnot have hierarchy, only flowhe message of structure and the message

of process would therefore seem to be different things.

In fact, both types of messagee composites, although tbemposition is expressed in different

ways. The structural description of the message is as a hieramtri¢ainer, while the process
description is as a series of functions which depend on the process view adoptpobcEke
message is the response terminating functionof the sendeprocess; and it is the stimulus

initiating function, of the receiveprocess. In both of theseses themessagdunction has a

single role and no hierarchy. From the foyp#rsonviewpoint the message has a linking
function between the stimulus for the sender and the receiver response: once again it has a
single role and no hiarchy. The objective event and the message itself are the same in each

case, but the subjective event depends on the viewpoint taken.

The coidentification of messagereferentand receiveaction does not work in language
because referent and receramtion no longer reliably cedentify, and the action inside the
message is no longer the receigetion outside the messade. language, e single word
leopardcan be a warning, an invitation to look, a comment, an identification of something that

has some attributes in common with a leopard, and so on, determined by.chmeelginguage

164 Carl Anderson & Francis L W Ratnieks , Worker Allocation in Insect Societies: coordination of
nectar foragers and nectar receivers in honey bee (Apis mellifera ) colonies. In  Behav Ecol Sociobiol
(1999) 46, pp73  -81

Martin Edwardes 55 Student Number 9806367



The Nature of Grammar, its Role in Language and its Evolutionary Origins
Chapter 3 The Structure and Process of Signalling

message ia container for conventional meanirgendemeaning and receiver meaning, So it is

not an indivisible function

However, as a functional container, the language messaieelf a processit involves a

transldion of sended s | nintenedeived & ¢ 0 mp r Betaese the receiver has a role

in comprehending the message, and the sender has an agenda in creating the message, the
languge signalis a negotiated transactiobetween sender and receiver. Without this
understanding of t he o firdvess theye wouwd e nd meedttcthe si g

accommodate the other in the exchanfjthe signal.

It is in the messagthat we see the difference between language andunmmsignaling, as
well as the difference between the components of language stractdréhe functions fo
process These differences will be further explored in chapters 4 to 6. lhumansignalling
however, the cidentification of the refereraind receiveactionwith the message allows the

message of process and the message of structure to be viewed as semantically equivalent.

3.7. Two Views, One Signal

In this chapter we have seenthatasighales not needo tdilerrsendeer 6 meani n
receiver What gives it valués the fact that it reliably allows a receiver to react to a situation of
which they are unawar e; but the rectomnagnedr 6s r ea

the sender and receiver do not need to be aware of each other for the signal to work.

We have also seen that signallitapks different depending on the viewpoint takéinst,
second, or fourth persomhe fact that thdirst-personsenderand secondpersonreceiver
viewpoints each reveal only part of the structofesignalling is predictable from the fact that
sender and receiver are themselves components within the madenly when signalling is

viewed from the outside, from a fourth person standpoint, that theyfidireis revealed.

When we look at signallings a structureve see a series of nested binary relatidos, and

these binary relationships reflect different levels of sophistication in the ability to model the
intentions of others. From the two components of senderlessssigntie six components of
reciprocal signal we see an increasingly complémerarchical structure with primary,
secondary and tertiary components. At the primary and secondary levels there are indivisible
and divisible components; at the tertideyel there are necessarily only indivisible components

The four indivisible components are the receiaetionand the three entities in the structure
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(receiver, sendeand referent the divisible components are the sigaald the messagdhe
divisible components arthereforeemergent entitiesyvhile the indivisible are source entities;
but all the components are necessary to fully model the steustisignalling from the fourth

persorviewpoint.

The components of the model set out here correspond to the components given or implied in
other models of signallingThere is a sender addressera receiveror addresseea signor
messageand a signa{which may or may not be ddentified with the message). The model
acknowledges that there is aarfntor contextor cause of the signal, but it also identifies the
product of the signal (the receivaction) as part of the signalling proceddany models do not
include this finhcomponentbut it is the reason why the signal was made and why it works. It

has to be accounted for if the purpose of any signal is to be discovered.

We have also seen that the proaassignallingis productively asequentiaflow: the stimulus

of the referenincites the senddo produce the messagind the message incites the receiver
produce the meiveraction However, there is a second, interpretive, flovdentifiable by a
fourth-persorvieweri convertinga referent to a receiv@actionvia a message. This creates two
types of flow hrough the process: the productive flow involving sender and receiver, and the

interpretive flow, where sender and receiver are less significant.

The messages the key to signallinguniting the referentand receiveaction functions into a
processnvolving both productive and interpretive flows. Although the prooéssgnallingis

not hierarchicalit cannot beunderstood froma single perspectivel'he three perspectivek
sendeyreceiver and fourtpersoni showthat it is not at all necessary to view signals as part of

a communicatiortransaction This is perhaps the hardest part of signalling to comprehend:
signals are not made because the sender wishes to communicate, they are made because the
animals who signalled or their close relative$ survived better than those that did not.
Production ad comprehensiowould seem to be two functions in a single process, but it is a
process thatloes not need to benderstoodby either sender or receiver. Tleeolutionary

fii nvi siofinesignallmgallowsi t t o wor k wi tearowttéendanger atnd n g

receiver.

Finally, it must be emphasised that the model given here th@soblution to the problem of the

structureof signalling it is a solution but it is a coherent solution and, as we will see, provides

165 Rudi Keller , On Language Change:t he invisible hand  in language
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important and informative links between the structure and pramfesgnalling. In the next
chapter we will see thabecause it relies on an internalised foyp#iisonviewpoint, language is
very different to other forms of signalling.
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4. Grammar: Formalism and Theories of

Structure

The last chapteshowedthat the structurand processf signallingprovide a unified model in
which the components and functions-identify, even thoughthe hierarchis and flows tell
rather different storiesThis co-identification of structure and process signalling apples

outsideand aroundhe messge andhumanlanguage, as a signalling systassubject tat.

However, humanlanguagehas features that separate it from other forms of signalltnig

segmented, not just exceptionally tayt nature the nournverb distinction and subjeeterb-
objectindirect objectform seem to be univers#i It is symbolic: the meaningf a language

utteranceis not just a product of the sounds of which it is composed, it is a product of the
sendeds intentions in makibérsg ctohme roéthosenimantmmrse , t he
and the doublguessing mduced by both sender and receiver knowing the other has
intentions®”. Language is also transactional: meanings are nototlieome of a single
understandingmposedby one partyon another, there is a constant negotiation of meaning
between sender and eeer, abecoming to meaff. And language is cultural: it is used to do

things®, it is used to lie productivel{ and by agreemelit, and every utterance is part of a

continuing discoursé no wordor utterance is an islahd

Emphasis on differ# features separating language from other signapimgiuces different
models of how language evolved, but any successful model must explain all of the differences at
some levelln this thesis the emphasis is on segmentatoid this chapter considers the way

that segmentation the basis offrammarn is understood to work the structuref language.

In this chapter thdraditional theories of language structusge examinedo identify how
language is formally described. The dominartdek in this area are largely tlspirationof
one man, Noam Chomskiut the range of theoridge hasreated andhspired some of which

are mutually exclusive, offeseveralalternative views of how languag®uld beconstructed

166 R L Trask , Key Concepts in Language and Linguistics , p224 & pp35 -36

7" RobinIMDunbar ,The Human Story: a new historch3 of mankindds evolutio
168 Michael A K Halliday , Learning How to Mean: explorations in the development of language

169 J L Austin , How to Do Things with Words

10 Eduardo Giannetti , Lies We Live By: the art of self ~ -deception

1 Kerstin Dautenhahn , Stories of Lemurs and Robot s i the social origin of storytelling. In Narrative

Intelligence , eds Michael Mateus & Phoebe Sengers, 2003, pp59 -66, John Benjamins Publishing

Company

12 George Yule , Pragmatics , chl
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and deconstructeue t o space constraints the trajectory
this dissertation as an exemplar of developmenEmmalistlinguisticsover the past 50 years.

This should not be taken as a denial of the wide range of productive work being done by other
Formalistresearchers outside of this trajectory.

4.1. Formalism i a Short History

The linguistic theories of Noam Chomskgve revolutionised the subject of linguistamser the
past fifty yearsHis theoieshas provided bases for others to build on, and a rich and wide range
of effective language models have been produced as a conseddentas ko initiated an

active and sometimes acrimonious debiatéhe linguistics community?.

Chomskyfirst began to set out the theories Bbrmalistlanguage structurie 1957in Syntactic
Structure§’. He dismissed grescriptive approach to languagend showd the problems
associated withraditionalfinite-state and phrasstructure grammars: finite state grammars are
inflexible and can only model a subset of possible sentences; phrase structurargsamore
complete and able to model most sentences, but it is clumsy and possibly incomplete when
modelling complex recursive for ms. Chomskyo6swasanl uti on,
attempt tooffer a complete ah simple engine which would be able to model all possible
languages, past, present and futudelike a descriptive grammarwhich explains existing
utterances but cannot predict new orig@d, 0 ms dgegedasve grammaredicts possible future

forms from a limited set of examples. It is thiedictivenature of language which impliéisat
children must be born with some kind dihguistic fore-knowledge, butChomsky did not
explorethis themeuntil later. Also, while heprovided examples of how tlegntacticrules could

be arrived atChomskydid notinitially describethe rules themselveSyntactic Structurewas

a promissory note for a solution still to come.

In Aspets of the Theory of Synta€homskyset out the theory of Deep and Surface structures
in languag&™. The deep structurean be equated with the conceptual level of language, the
level at which therelationships btweenobjectsare assembled into a cognitive modehe
surface structureonsists ofthe utterancgroduced, whre themeaningproducedmay or may
not correspond to thetended meaning, depending on tey deepstructurewas convertedo

surface structureThe deep structure rules are transformed to surface strigsetorence via a

173 Randy Allen Harris , The Linguistics Wars
174 Noam Cho msky , Syntactic Structures
1 Noam Chomsky , Aspects of the Theory of Syntax
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set of transformational rulesvhich convert the conteftee deep structure to a contexppecific
surface formC h o ms Aspegtsnodel became known as the Standard Theory.

Standard Theorys aboutlanguagestructurein the mind there arecognitive resources which

interpret (or generatg the deep structureand which moderate the surface structime (or

from) an acoustic signalhe acoustic signal is the only external part of the proddesvisible

tip of the iceberg. Chomskylentified three resources that generate deep structure: the lexicon

whi ch provides t he wdhe dutesor syntax whizht determioe thoef wor k;
structure of phrasin@nd the semantizalues to be encoded decodéd. In the Standard Theory

these resources are independent of aotyal language; they are resources available to all

humanswvho use language

Although Chomskynce agairpromisel that a Universal Grammar engin@wd emerge from

this theory, he provideonly examples of how this engine might workwisleft to others to

find the mechanisms of the engine. Unfortunately, different people found different solutions.
CharlesJ Fillmore proposedCase Grammaf®, in which deep structureras based around the
effects of the verlon other sentenceomponentsRelational GrammalP M Postdi’’ among
others) was almost the mirronage, being concerned with the hierarchredditions of subject,
object and indirect objectind George Lakoff $enerative Semantit§ concentated on the

semantiaccontent of deep structure

Chomsky realised that there was a problem with the Standard Theory model, in that the
Semantic Interpretation did not appear to be correctly defiaeche stated ihanguage and
Responsibilityn 1977:

The first person who offered a substantial critique of the Standard Theory, and the
best, as far as | can recall, was Ray Jackeriddiait must have been in 1964 or
1965. He showed that surface sturetplayed a much more important role in
semantic interpretation than had been supposed; if so, then the Standard
hypothesis, according to which it was the deep structh# completely
determined this interpretation, is false. For example, by studying the interaction of
negation and quantification within a sententackendoff showed that their relative
position in the surface structud the sentence vgacrucial for interpretation.
Many other such examples were worked out by Ray Dougherty and Bthers.

6 Charles J Fillmore , Types of Lexical Information, in Semantics: an interdisciplinary reader in
Philosophy, Linguistics and Psychology , pp370 -392

7 P M Postal , Underlying and Superficial Linguistic Structure, in Language , ppl79 -201

18 George Lakoff , On Generative Semantics . I n Semantics: an interdisciplinary reader in Philosophy,

Linguistics and Psychology , pp232 -296
1% Noam Chomsky , Language and Responsibility —, pp151 -152
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The semantiénterpretation had to change from being a moderator of deep grammar to being a
moderator of surface grammar. This, in tumeant that surface grammar no longer had a one
to-one relationship with the phonological interpretation, so conversion rules were needed
between surface structuaed both the phonological and the semantic interpretations.

This model, lowever,introduced a nevproblem.The lexiconis divorced from phonological

and semantiénterpretations; but then, what is a mental lexicon if not a eefesencing of
meanings with sounds, amdth the musculaprocesses required to produces#hsounds? The

only other feature which could occupy ttede of thelexicon is the class valugf words(verb,

noun adjective etc) but Chomskyplaces this firmly in the phrasgructurerules. Of course, it

is possible to remove lexicon as a moderator of deep struasireas done for the semantic
interpretation; but this leaves dedpusture even further impoverished. The model would then
show a set of rules (phrase structure) producing a deep structure which is not directly
linguistically applicable. A second set of rules (transformational) must then be applied to
produce an applicdéd surface structurd his seems somewhat baroque and difficujusbify in

terms ofwhatseems to happen realhuman&®.

Chomsky clarified in Language and Responsibilitthat deep structureis not Universal
Grammar. Universal Grammas a metatheor}?, it is concerned wittthe conditions under
which language can appearthe bounds of what we can do with linguistic communication
Deep structureis the rules under which a linguistic utterarisegenerated, the structure
generated by the base componefthe linguistic systemit does not produce phrasgucture,
semanticstructureor phonological structure, and it has only an indirect role in the produaition

surface structuré”

This definition of deep structurés understandable in light ofdhievision of the moddbetween
Aspects of the Theory of Syntaxd Language and Responsibilitin the first, deep structure
followed a Wittgensteinian definition as the parts of language which are hidden from view, the
mental languagengjine which powers language utteraifiten the second it ithe structure that

converts the initial element or base compomatat a surface structure

180
1

Geoffrey Sampson , Empirical Linguistics , pp132 -139

* Noam Chomsky , Language and Responsibility , p183

82 | bid ., p165 & ppl69 -179

183 Ludwig Wittgenstein , Philosophical Investigations , remarks 269 -280

©
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By the timeLanguage and Resnsibility was publishedChomskyhadadopted the concept of
the | ingoisThics it saana e tha meaa expresdadatptioeologicalr uct ur e
zero element. Chomsky took the view thaindling tracesvas a functiorof the phonological
rules. So, for example, the surface structifre

Who did you se#
Is rendered to the phonological form:

Who did you see?
The formants of the surface structuseuld have needed to add the traxe a marker of
transitivity for the verbsee Of course, this begs the question of why a deep struttatrésalso
satisfed bythe acceptable English foryou saw whm? should be transformed todlcomplex
surface structurgvho did you seeThis is either a permissive transformatismcesswhich is
capable of producing multiple outputs from one input, or the inputeusaw whomandwho

did you see?are different.

By 1982 Chomskyvas developing the Principles and Parameatardel In thismodelthere are

certain features ofJniversal Grammar which are explicit in the language product. These
features are passed through all the transformations of the Extended Standard Theory without
excessive change because they are a product of parameterisation in Universal GFammar.
instance,the location of a complement to the left or right of its specifier seems to be universal
with each language parameterised to left or right; so knowing the location of one complement in
a language is, because of the universal ruieugh to know them allAt this stage, Chomsky

saw Universal Grammar asphysical instantiationn the human mind which can generate a
large but finite set of real languages:

We observed that it is a task for the bragiences to explain ¢hproperties and
principles discovered in the study of mind. More accurately, the interdependency
of the brain sciences and the study of mind is reciprocal. The theory of mind aims
to determine the properties of the initial stagead each attainable &aS of the
language faculty, and the brain sciences seek to discover the mechanisms of the
brain that are the physical realizations of these states. There is a common
enterprise: to discover the correct characterization of the language faculty in its
initial and attained states, to discover the traitiout the language faculty. This
enterprise is conducted at several levels: an abstract characterization in the theory
of mind, and an inquiry into mechanisms in the brain sciences. In principle
discoveries about the brain should influence the theory of mind, and at the same
time the abstract study of states of the language faculty should formulate properties
to be explained by the theory of the brain and is likely to be indispensathe

search for mechanisms. To the extent that such connections can be established, the
study of the mindi in particular, of Hlanguagei will be assimilated to the
mainstream of the natural scienc&s.

184 Noam Chomsky , Knowledge of Language: its nature, origin, and use , pp38 -39
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Here we see a series of ceptsformalised ino the Extended Standard Theory. The initial state
of languages,, is identifedwith Universal Grammar, and the attainable stateis3dentifiable
with an instantiated grammar. There is aldaniguageor internalanguage, which is contrasted
with E-language or external languagd&-his lHanguage/Hanguage distinction is na novel
description. It has a long pedigree, andfiectively identifiable withwilhelm von Humboldd s
Languageand Languageddistinctiort®® language is instantiated both as a personal cognitive

engine and as a shared community phenomenon.

The concept of governmenntroducedin the Principles and Parameters modetmalises the
linguistic hierarchyinto a phrasestructure with certain elements being subordinate tdyaund
to, other$®®. A verbor preposition governs its object nopihrase anoungoverns itsadjective
and so on. Bding is the semantiprocessby which lexical items refer back to previously
defined item¥’. Pronouns are the most obvious example, but adjedtkesame(as inthe

same idepor adverbs likagain(i t 6 s h a p pcamalsahavavidesiiinding properties.

Chomskydescribed the new model (often called the Revised Extended Standard Theory, or
REST) as consisting of:

a. X-bar theory

b. d theory
c. Case theory

d. Binding theory

e. Boundingheory

f. Control theory

g. Government theoly?

X-bar theoryis an attempt to identify the phrastucturerules which are universahther than

| anguage -thegyestated thatthere i a formal structure determined byatloeroles
(e.g. Agent, Paent and Goal), and each item must be expressed in the deep struCase
theory is concerned with the assignment of case where it is needed (for agreemenj,dsutense
in deep structurenot surface structureBoundingtheory covers the conditions of separation
operating on items subject to bindiriginally, control theory is concerned with the phonological
zero element, formerly calledbut now called PROFrom this collection of theories Chomsky

attemped to build a comprehensive set Ghiversal Grammarfeatures However, despite

185 wilhelm von Humboldt , On Language : on the diversity of human language construction and its

influence on the mental development of the human species , pp74 -76

18 Vivian J Cook & Mark Newson , Chomsky s Uni ver sal Gr ammar (2™ edition) ipdt r oduct i on
87 Noam Chomsky , Language and Problems of Knowledge: the Managua lectures , p52

188 Noam Chomsky , Some Concepts and Consequences of the Theory of Government and Binding , p6
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considerable work on RESIy many linguiststhe definition of Uiiversal Grammar remagul

more promissory than real.

Chomskywas still dissatisfied with the RESTiodel, and in 1995 he produc&te Minimalist
Program In chapter 4 he dromsbombshell:

A linguistic expression of L is at least a pgir () meeting this condition [capable

of Full Interpretation]i and under minimalist assumptions, at most such a pair,
meaningthat there are no levels of linguistic structapart from the two interface
levels PF and LF [Phonetic Form and Logical Form]; specifically, no levels of D
Structure or SStructure'®®

Suddenly, the differentiation between deep and surface straidturewept way. This new
approacthas not endearegdhomskyto many in the American linguistic@mmunity, who have
spent a large part of their lives identifying thies of deep and surfacgtructureand maping

the transfomational rules between the two.

The Minimalist approach to grammar has recently been set out in some detail by Norbert
Hornstein He shows that the seven theories of REETb a r d, Case, ,Binding
Control and Government theories) can all be reduced to a sireglg; that of movement. In

doing so he argues against Chonislsy own t h e or yattract/mowe(gramnmeticdl i o n or
forms attract semantically linked items, moving them according to a fixed set of mkésh

replaced the old doctrine aferge and move'. I't has to be saiigfiest hat Hor
theMi ni mal i st requirement of ik enayrbg a sgroimgydner t han

greater simplificatiorto comein the Minimalist Program

4.2. Formalism i The Minimalist Program

With each newFormalistGramnar theory there have besnmetheorists who have continued
working on the old model. However, in the case of the Minim&lisgram, Chomskfas not
carried many adherents with him. As Frederick Newmeggs:

If 1 were to write this book several years from now, | would opt for the MP
[Minimalist Program]. However, at the present timhéind the concrete claims of
the MP so vague and the total set of naadtims that it requires (where | have been
able to understand them) smminimalistthat | see no reason to encumber the
exposition with my interpretation of how the phenomenon in question might be
dealt with within that approach. It is also worth pointiogt that even leading

18 Noam Chomsky , The Minimalist Program , p219
190 Norbert Hornstein , Move! A Minimalist  theory of construal
191 Noam Chomsky , The Minimalist Program , pp297 -312
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developers of the MP typically appeal to strictly GB [Government and Binding]
principles in presentations to general audiences of lingdfsts.

One of the most powerful romises of the initial Syntactic Structuregheory was the
idenification of a mechanism by which an instantiated grammar could be generated from
Universal Grammar. With the Minimaligrogram Chomskys saying that Universal Grammar
allows not just the set of learnable humamdaages; it mayalso permit unlearnable
possibilities®™. UG is thereforemore powerful and more general thaquired bythe sum of all
languages, more powerful even than required by the sum of all possible languages. This means
that the relationship betwedJniversal Grammar and languages is natil@ctional: a language

can only exist if it is permitted by the universainstraints, but the universal constraints do not

by themselves predict a languagéearnability must also be presettniversal Grammar has
ceased to beneengine generating language and has become something more abstract.

There remain problems with the MinimalBtogram, which can be illustrated by lookingvab
claims made in chapter 1 biew Horzons in the Study of Language and MiRuist, Chomsky
considergheimportarce ofthe recursive nature of language:

Human language is based on an elementary property that also seems to be
biologically isolated: the property of disteeinfinity, which is exhibited in its
purest form by the natural numbers 1,2,3%*

However, the ©propenty sofachda bds: ydsdedaress mEndomietr yt i
recursion The terminfinity is particularly mischosen: humans have no concept of infinity
except throughinguistic metaphor There is no instantiation of language which is infinite
because it has to be held inside a human nitrid.true to sg, in a trivial way,that language
constructs can be strung together without ever reaching an end of séntdticrigh, if your
definition of a wellformed language construct is a sentence, this does not produderweld
grammatical onstructs. It is also true to say that the full range of possible sentences in a
language can never be uttered; but this also is trivial, and reduces language to chatter: it fails to
fully recognise that language is a method of tranisfigmmeaningaround a communityand it is

not whatcan be done with language but whatdone that matterd anguage is an incredibly

rich and complexsystem and is clearly highly extensible, but thaestion of whether huma

languagas really based on discrete infinity continues to remain unproved.

192 Frederick J Newmeyer , Language Form and Language Function ,ppl2 -13
%5 Noam Chomsky , The Minimalist Program , pp17 -18
19 Noam Chomsky , New Horizons in the Study of Langu age and Mind , p3
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On the faculty of languag€homskysays:

The faculty of |l anguage can re@asionabhg be r
sense in \Wich scientists speak of the visual systefi®

The termorganis not much used nowadays by biological scientists, and has been replaced by
the wordsystemThere is recognition thalystens, like seeing, are iatactions between several
specialised and nespecialisedfunctionrs which work together in an integrated way. Some
structuraldamage (e.g. loss of an eyeball) causes system degradation; other damage (e.g. a
lesion in the visual cort¢xcan @use unrelated components to be pressed into service to repair
the system damage, even though the compodemiaged istself irreparable. If Chomsky s
language orgais like the eyeball therhere would be a danger that damage would degrade it.

If, however, it is like the visual cortex then it would be difficult to degrade. This seems to be the
case for language, and it is reasonable to consider it a furgdtitre cortex. Howver, the

cortex is a highly plastic area of the braiand variations between different brains are
common® | f the | anguage fAorganod is |l ocated in
Additionally, most cortical systems are support hatisms for prexisting limbic or brain
stemfunctions but Chomsky does not accept the existence ofgmguagefunctions which

dictate the nature of languag®&nusually therefore,languagewould be a cortical system
without a sukcorticalfunction. For this reasorhie discrete, organic nature of languags to be

considered uncertain

Chomsky s hkhaayi tikat something about language is spéoieriant is supported by the

facts people appear to be able to leany language, either as a first or subsequent language, at
least to the point where they can communicate with other speakers. This isisgrif@hmost
(Chomsky would say all) other animals cannot do. However, if language is emergent from
evolutionarily earlier systemthe thing that is invariant need not be language itself. The sources
of languagelocated in prdnumansystems canstill be speciesnvariant(because they are pre
speciesnvariant) but the principles of languageould then be determined by ndinguistic

necessitiesand language could not be a discrete argan

On the other handusgt because language is a product of aonscious procesioes not mean
that it has to be genetically inspired. Driving a car is an unconscious process, after the initial

learninghas been completed, but it is m@neticallyinnate However, the gradigm of driving

195 H

Ibid. , p4
1% Susan Greenfield , Brain Story : unlocking our inner world of emotions, memories, ideas and desires
ch3
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has been refined so that it closely matches and uses otiade abilities. The modern car is a
human artefact which isot a product of a genetic driving instinct, nor even a genetic need to

drive. It is a device emergent from a soatsire for rapid movement and ownership of

personal space, and it is a compromise between these desires, the physical limitations imposed

on the device, and the human abilities to control such a device.

Language, like driving, is an unconscious proadts the initial learnindgnas been completed.
Does it require a Universal Grammiaran innategenetic componerit or has language been
refined so that it closely matches and uses other huahiities?°’ Is Universal Grammar the
base on which language developed, as Chomskyaintains, or is it an emergent featurehe

common demands that we makdarfguage?

There are also problems with the concept of how Univ&sammar produceslanguage For
Chomsky Universal Grammar produces instantiations -tdinguage through the setting of
Aswitcheso, whi ¢ h d danguagaeiilangeage i therefora hreesnergerit  t
effect of genetically enforced Universal GrammBecause the-language can have any of the
states allowed by the Universal Grammar, the switch choices have to be statistically neutral. If
they were not then all languages would tend towards a single mnmattedy than the range of

models we see in the real world.

However, this merely carries the problefanguage acquisitioto anotherlevel. What are the
switches, what sets them, and how can they be statistically neutral? When looking at genetic
proceses which produce emergent effects we see overwhelming evidence of single solutions
coming from tlose processes. The genes which produce the proteins which control the growth
of the body and braiall produce very much the same design evieng.tVariants are seen as
aberrations and are mostly not successful in evolutionary téritiere & little statistical
neutrality in body designThe design oHomo sapiensias remainedargely unchangedbr at
least150000 years, which amounts to abaB00 generations. If there is a specimgariant
structurebehind Hanguage(Universal Grammar) then why does it allow statistically neutral

variance inJlanguage?

197 Terrence Deacon , The Symbolic Species :the co -evolution of language and the human brain , offers a
full argument
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4.3. Formalism and the Origins of Language
One of the major problent®r Chomsky s t h ¢ loow idié lenguage come to exist as a

speciesvide capacity?lt is not an issue that Chomsky really tacklekhaugh he has

congstently maintained that languageas no precursarganguage is a perfect, or near optimal

and minimal device, it cannot be subdivided or impoverished to demonstratdamqurage

staté®. This has led to the belief that Chomsky suppa sudden and catastrophic appearance

of Ilanguage in humans. However, while Asudden
to language genesis, Chomsky himself displays only a cursory curiosity about the subject. H

interesed inthe current stctureof language only, and he makes little comment on language

origins. By assuming sudden appearance he is able to treat Universal Grammar as an ideal
structure: it may not be the most elegant engine for Eggproductionbut it is the only game

in town. There is no reason to look for variation in the Universal Grammar engine, inherent in

its name is the fact that there is no variation to be found.

The Formaliss who do take an interest language genesis have to deal with this Chomskyan
assumption. SteveRinkeb s s ol ut i o neady sicrementalgvoligionarytransitien
from nonhuman signkihg to language throughout the human éige

Though we know few details about how the language instinct evolved, there is no
reason to doubt that the principal explanation is the same as for any other complex
instinct or organ, Darwihs t heor y cioh®nat ural sel e

Another solution is to posit a series of intermediate langtygigs between prdingual
signalling and full language Derek Bickertonsees only one step, which he refers to as
protolanguage He believes thatthis is still used in pidgins, childanguageand aphasic
languagebut he recognises thdtis singlestep may be insufficient:

Granted, this assumption still doestrsmooth the path, for the gulf between
protolanguageand language remains an enormous one. But at least it makes the
task possible, especially since the level of representataystééms achieved by
sone social mammals amounts to a stage of readiness, if not for language, at least
for some intermediate systesuch as protolanguag¥.

Pinker, on the other handees the use of pidgins, chithguageand aphasic language as proof
of the vast range of different communicative solutions under the heading of language. The same

data seems to prove two mutually exclusive things

1% Noam Chomsky , The Architecture of Language , pp18 -24
1% Steven Pinker  , The Language Instinct , p333
200 perek Bickerton  , Language and Species , p 128
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The languages of childrenpidgin speakes, immigrants, tourists, aphasics,
telegrams, and headlines show that there is a vast continuum of viable language
systems varying in efficiency and expressive power, exactly what the theory of
natural selection requiré$.

However, if Universal Grammarxests, then Bickertoh s position is more ten
Gr ammar is an Aorgano which is prmmlentts i n hum
speciegnvariant and it does not assist language permits it. Most importantly, it is

indivisible: the rules do not relate to specific language constructs or forms, they determine the

whole structureof languag&?. There is no paidl developmentvith Universal Grammar: it is

either preent, and full languagean be generated,; or it is absent and full language is impossible.

Universal Grammar is a principle that both Bickerton and Piagpear to support, but it is not

necessarily compatibleith eitherevolutionary theoryr protolanguage

Bickertord s p r ot camet hegdismigsed out of hand. It is indeed likely that full language

was preceded ba functional signallingystemwhich had aspects aslegmentationFor Alison

Wray, protolanguage solves thmoblemof continuity. it forms an intermediate stabetween

the holisticsignalling of other primates and the analyticér segmented)anguage used by
humans Wray points out thatall modern languages contain a holistic elerff&ntThis
corresponds with the simple gramneanstructs given in Edward@90%° and is represented

by such things as idiomnd those difficult littleadverbialinterjectionslike yes no andthanks

Wray also presents evidence of holism ind@&m morphemicsegmented language use:
segmented constructs can be analysed both as morphemic and as holistic, and the speech
outcomes of thesenutually exclusive analyses are indistinguishabfar instance, is the
constru¢ I/you/she did it my/your/her way fully analysed sentencer a sloffilling exercise?

Wray describes the use of apparently grammati c

competenc@®®”.

This still leavesan importanissue to address: how did the analytic content of language evolve?
Wray consides two routes. The first is a slow increase in the number, range and use of analytic

constructs throughout the history of mrainguage the second is a slow evolutiasf the

201 steven Pinker , The Language Instinct , p366

202 perek Bickerton , How Protolanguage Became Language. In The Evolutionary Emergence of
Language: social function and the origins of linguistic form
203 Alison Wray , Holistic Utterances in Protolanguage: the link from primates to humans. In Chris

Knight , Michael Studdert -Kennedy & James R Hurford (eds) , The Evolutionary Emergence of Language:
social function and the origins of linguistic form

204 Available at http://www.btinternet.com/~martin.edwardes/ma_thesis.doc , ch6

205 Alison Wray , Dual Processing in Protolanguage: performance without competence . In Alison Wray
(ed), The Transition to Language
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features whictcreated the environment in whieimalytic languageould emerge, but with the
actual emergence being a single event. As the use of analgiipalling itself imposes
limitations on the analytical structures possible, Wray favours the second solution: this would
allow the features enablingegmentedanguage to evolve unrestrained by the limitsotifer

types of signal

Wrayd s a ngaésyoseisalution tohe problem of complexity: why language is so clearly
overengineered for signallingurposes and why it can be used so easily to produceHies.
theory offers a middle pathebwveen the catastrophic events of Chomahkg Bickerton and

Pinkebs optimistic incremental evolution

4.4. Formalism and the Real World

When looking afFormalisttheories as an explanation of real language cases, dneigsues to
beaddressd. Chomskyas always adopted the view that language should be studiedde=ak
object, and that cases only confuse the i§usut, at some stage, atheory has to be lined up
against the facts to check its validitiformalism works well with many outcomes of

observationalinguistic analysis, but it does have its problem areas.

One problem for~ormalist linguistics is that of synopmous constructionAt this point we
divergedhas a similar meanintp: we diverged at this pointhis is the point at which we
diverged our divergence occurred at this pgimind everwe diverged hereThe same message

can be expressed in different ways, with different surface grammar constiutthere is a
semanticrelationship which cannot be explainggt in grammatical terms. While Generative
Semantic®” would seek talescribea deepsemanticstructure and RESTwould posit a series

of transformations from a standard deep form to each of the surface kimrsalist theoryis

largely silent on this matter. Indeed, thetdrpretationseems to behat they are different
constructs, and cannot kEasily co-analysed. This is countértuitive, and it would seem
reasonable that there is a relationship here that a theory of linguistics should be able to address.
The primary (sme would say only) purpose of language would seem to be to transfer meaning
from one person to another. Semantic significance is central to the fuottamguage, and it
would appear that it should be placed at the centre of any lifogthisory. Chomskylisagrees

with this approach, but he recognises that he is ploughing a lonely fffrow.

2086 Noam Chomsky , New Horizons in the Study of Language and Mind, pp98 -100
27 George Lakoff , Women, Fire, and Dangerous Things - what categories reveal about the mind
208 Noam Chomsky , On Nature and Language , pp110 -111
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Another question that remains to be addressed is whether grammar is always needed for the
transfer of meaningWords and phrases encapsulate meaning, and they canholastcally

without a grammatical overlay. Indeed, some of our commonest uttergesasdno) live in a

strange grammatical limbo; and an utteraliice You! Here! Nowldemonstates that messages

can be clear yet agrammatical. It could be argued that these utterances demonstrate the fact that
their surface structum@ust have a deep structioe them to be understood, but it sogra little

like the argument for phlogiston in early physics: things that burn must contain something to
make them burn. Deep structuomuld be the phlogiston of linguistica position not

incompatible with Chomskys Mi nHRrogranh.i s t

One final problem for thé&ormalistapproach lies in Choms&ys i ni t i al assumptio
has to be a genetic componéntlanguage because languagean unlearnable systerihere

has been much debate on this subject, and even Chomsky acknowledges that there has to be a
learned componerit and that component appears to be gettingre significant with each

incarnation of theory. The augent against Chomsky is no longer that language is wholly

learned; very few now take this position. The dispute now centres on how much and what needs

to be innateand whether these innate features are langsg@efic or more generaHuman

capacities long thought to be innate are being found, on closer examination, to have large
learned components. For instanaerecent study has shown ttmathematicss not a human

universal®, despiteHauser Chamsky and Fitths c¢cl aim that a recursive
implicated in the universals of langudfjeRecursion as a requirement for language itself has

also recently been challeng&d

By placing Universal Grammar and larage parameters at the genetic leFetmaliss are able

to state that language rules are univerkilwever,a description othe genetic proceshat
creates a human universal grammar engameains elusiveThis may w# be, asMark Baker
suggests, due to insufficient tine study the area: the science may just be too young to provide
the answers® However, by its nature the parameterised view of language (internal language)

has a finie structureand many believe the set of parameters to be small. It is not a moving

209 peter Gordon , Numerical Cognition without Words: evidence from Amazonia. In Science , Vol 306, 15
October 2004 |, pp496 -499

210 Marc D Hauser , Noam Chomsky & W. Tecumseh Fitch , The Faculty of Language: what is it, who

has it, and how did it evolve? In Science , vol 298 22 November 2002 , pp1569 -1579

21 Daniel L Everett , Cultural Constraints on Grammar and Cognition in Pirah& . another look at the
design features of human language. In Current Anthropology  vol 46 no 4, August  -October 2005, pp621 -
646

212 Mark C Baker , The Atoms of Language |, ch7
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target, and it does not involve elusive components. True, it has to be studied through instances

of external | anguage, whihclbhughow gGhassnt eramnkl
number of instances of external language is enormous, much greater than any single linguist

could analyse in a lifetimdf internal language remains myster#) it is not for want of data

and iflanguage parameters aravarsal and simple, it seems odd that they remain so elusive.

Formalistlinguisticsis an attempt to describe language as a strucdtureles. Intuitively this
should be a feasible exerciselanguage is clearly rudriven but the practicalities of the
exercise haveot yet identified a universakt of rulesIn orderto understand better why this is

the case, the theoriesBbrmalismwill be revisited in more detail next.

4.5. Formalist Theories

As we have seen, Chomgkyormalisttheories have gone through many changes; and, in order
to fully understand the changes between instantiationSsoahalisttheory, they have to be
studied as a trajemty through time For this reason thimdividual instantiation®f Formalism

areexamined in more detail here.

4.5.1. Before Minimalism
The Formalistapproach to language is hierarchidalanalyses lanqage at a series of levels,
analysing from the sententevel through phrases down to the level of woisme work has
been done on formal analysis above the sentence level and below thdéewardbut, for
traditional phrasestructureanalysis, these are the limits. gimple analysis ofthe regular
English sentence&ohn put the book on the tablgould divide the sentence into a nopihrase
John and a verlphrase put the book on the tabl&his verb phraséhen breaks down into a
verbform, putthe bookand an adpositiong@hraseon the table Theverb form further analyses
into a verb,put, and a noun phse,the book and theadpositional phrase further analyses into
an adhosition,on, and a noun phrasthe table There are ths threelevels of analysis in this
sentence and sevencomponenttypes In one of severaFormalist notations tis would be
expressed as

SE [NP +[VPE [VE&E YV + NP]+ [PPE P + NPJ]]

(this notation is an alternative to that ws@ figure 1, but it expresses the same analysis

Phrase structureanalysis takes the view that sentences are arfwdysas nested ortree
structures, with certain parts of the senteg@eerning other parts. For instance, the structure of

the sentence itself governs the placement of the subjectamdrbirect objecthe placement of
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the verb governs the placement of the direct object; the adpogiai@rns the inflectiorand
case of the adpositional no(tie herand not to shg; and so on.

Unfortunately for thissimple model, some parts of a senteappear to be detached from their
governors (such as English adverbs), so rules of bindusg apply, tooTheserules of binding
placeconstraints on the position thabaunditem can occupy. The range of these positions is
called the bounds of the bindingor example if we wish to add an adverhsually, into the
sentencdne was moving furniturét can beboundin three of the fivgpossiblepositions:usually
he waamoving furniture he was usually moving furniturbe was moving furniture usuallyhe
two forms *he usually was moving furnituemnd *he was moving usually furnituege excluded
from grammaticality because they violate the bounding ralitisough thdirst is occasionally

usedin some regional dialects

Together, these thremiles T government binding and boundingi form the basic rules of

Government and Binding the name for thé&ormalisttheoretical structuref the late1970s

and early1980s. Added to these are the rules for tragerds. For instance, if we take the
sentencd want to gg aFormalistwi | | ask the question Awhat do |
answe il want me to goo. T h eby indehirgy nhetracevoida i N t he
PRO, makingl want PRO to goThis big PRO should not be confused with little pro, which is a

feature of languages like Spanigjuiero dejarrequires no explicit subject because the verb

carries inflection so it can be expressed [gs0] quiero dejar It is little pro because it ia

surface structuréeature:only in some languages musubjects beexplicit; languages that do

not require an explicit subject are called -drop. Traces, pro and PRO demonstrate the

importance of reconciling actual forms to ideal or standard forms in Formalism.

Another important feature dformalisttheoies isd t h. &lusridgntifiesthe thematic roles
required by a particularerbto form asentenceThusput has three roled:put the book on the
table *I put the boolkand % put on the tablere not valil forms for the verlput. In contrast,
drink can take only two roled:drink beeror | drink to the King but not 1 drink beer to the
King?. d t his tied yp with semantighiowever,and therefore not easily analysable in a
purely gammatical way: is the firgtrink in the examples givetihe same words the seconar

just a homonyra

213 Vivian J Cook & Mark Newson , Chomsky 's Universal Grammar: an introduction 2" edition ), p49
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X-bar theory attemp$ to describe the structuref phrases in terms of deep structure
establishing the common basis behind every language. One productbaf Heoryis
projection, wherebythe characteristics of a root element prgegt through the tree structure.
So the characteristics of a veftrm project through theerb phraseand into thesentence
giving both of these composite forme characteristics of a free verb; similarly, th@un
projects into thaoun phrasggiving it the characteristics of a free noun. Althoyghjectionis
not expressed in terms of deep and surface struatutdinimalism, it remains a tool of

Minimalist analysis.

Another feature that has swed into Minimalismis Move: items can change position in a

construct in ordeto express the same construct with a changed meahigfirst and main

example of this is the question form, often referreds®Hmovement. The questiamhere is

John?can be seen as a movement of items from the less correct (but still validpJ&mmis

where? which is in the standard English order simple declaratived SubjectVerb-Object

WH-movement involves the mement of items from their standard positions, leaving traces

behind, such asherg is, Johntt;. Heret,r e pr esent s tdhep g isfandam dofit r a
represents the standard trace positiowloére

Anotherexampleof movemenis the passivéorm, whereJohn makes cakeonverts tocakes
are made by Johi the change of active veitb the auxiliarybe and the introduction of the
adpositionby are the markers that tell us of tlerdering. N, V2, Nz has become §NV,, P, N,
to, ts.

However, this raises the question of which is a traicevhat. Movement theory, like many
linguisticstheories, reasonably makas appeal to the standasdbaseorm of alanguagé* #*°

218 this is usually based orstatistical frequency and thee remains a level of uncertainty
whether this is drue base form or just the most common forither way, assuming a base

form doesimpose a limitation on a model that shobklexplicity recognised

Assuming there has to be base formis not the only way to view thEnglish actie/passive
problem. If wevisualisea single structur¢hat weighs both active and passiverms equally

then wewould end up with the formy{ t, Na, i}, e Ry, ti,, wherex components operate in

214 David Crystal , The Cambridge Encyclopedia of Language, 2 "d edition , pp94 -99

%15 eonard Bloomfield , Language , ch11l

216 Andrew Carnie & Eithne Guilfoyle , Introduction. In Andrew Carnie & Eithne Guilfoyle (eds) The
Syntax of Verb Initial Languages ,chl
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an active sentenand y components in a passive senteaitber thex or y components should
be operating but not bothThis is notthe onlypossible generalorm, because it assumes 9
be the fixed pivot of the description; it is equally possible to mak@épivot.

There are unspoken assumptions Miove which determine the way it is viewed.hese
assumptions maksgense, or they malseng within the ethos oformalism but there remains
the problem thatwhile they may be the most economical expressions of serggnctire they
are not the onlgolution possibleand the standard forms on which theg eeliantmaybe more

the product of convention than proof

4.5.2. Minimalism

Chomskyrealised that the Principles and Parameters model (which had developed out of the
GovernmenandBinding model) may have beendescriptive model of language at work, but it
could not possibly be a model of language acquisiion was just tooé for mal
inaugurated the Minimaligerogram in 1995 to persuade people to slim down their theories and
build a new model of language. Out went the surface and deep strdatbhmomy, which
disposed of much of theriRciples and Parametensodel. Out went Xoar theoryin favour of a
simplified binary tree structureeach node on the treg either a terminator or a link; if is a

link it consist of no more than ta branches; and branching occir®ne direction all the way

down the tree. PRO bemesa way of explaining branches that had hagpened; andi t heor y
bemmesa natural product of the binary tree structure, ceasing to be significant in its own right.
Minimalism represented a move by Chomsky away from linguistic structure and into language
originsg and, in part, it was a tacit recognition that language in use may be both more varied and

less rulebound tharFormalistgrammar was permitting.

However,to date, no single theowf structurehas emergetb support the MinimalisProgram
At least four threads oftheoly have emergd which will be identified hereas Merge
Minimalism, Maximal Minimalism, Move Minimalism and Recursive Minimalisthee are
my own terms and should not be taken as canoniddigse dur models will be looked at as
indicators of the way the Program is proceediray, at least, fragmenting.here are moréhan
these foutthreadsidentifiable currentlyin Minimalism; what is most minimadt presents the

amount of agreement betweereimtreters of th&rogram.
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4.5.2.1 Merge Minimalism
This was the original Minimalisnodel, supported by Chomsksnd can be summed up in the
two rulesg”
i V&V, (VPorzZP)
U VPENP, Vo
Or, in English:
U The verbform consists of a verb plua verb phraser aterminatingphrase

U The verbphraseconsists of a houphraseplus a verb fam

These two rules can be merged in a recursive way to generate infinite linguistic constructs
hence the term Merge Minimalisosed hereChomskydescribeghis modelas attract/move
each ruleattractsthe other andnovesits own components to accommodate the other. Thus,

John took Mary to the shopsan be analysed @sfigure 5 belo™.

John | [e] | thebook | put | on | the shelf
VP;
NP, Vo
V4 VP,
NP, Vo
V, | ZP

Figure 57 An Attract/Move Minimalist sentencenterpretation

An empty categoryfe], has been introduced to allow the minimal rules to work, but this seems
rather an explanation after the event. As we have seen, theag@mef empty categories or
traces is heavily dependant for its justification on the stance adopted to describe the stsucture
the empty category in the above analysis an existent feature of gmaaenar, or is it an

artefact of thattract/moveheory used to make the analysis?

Merge Minimalismis an interesting and coheremtay of analysing language, but it does not
necessarily illustrate how language is generated. Whileuthe are simple, the constructs they
produce are complexand it is doubtful that they truly reflect the proce$sonstruction that
occurs ina languaggenerating human braiffhe imputation of empty aagories is particularly
perplexing: why would a machine (the human language faculty) perform steps that are non

productive? There is something distinctly unminimal about empty categories.

27 Noam Chomsky , The Minimalist Program , pp177 -181
218 |bid ., p180
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45.2.2 Maximal Minimalism

This branch of Minimalismis a product of those wheerecommitted toFormalismbeforethe

Minimalist Programappeared. It represents the effort to incorporate the new way of thinking

into the old framework with the minimum of disruption. However, as Mitisna is so

radically different to Principles and Parameters, this is an approach with problems. Where

Principles and Parametdss concerned with wellormednessand simplicity as an outcome of

structure Minimalism is concerned witthe simplicity of the systemform is dictated by the
S y s t smplEity.

Andrew Radforchas done a lot of work in extending the Minimatisbdel to allow for greater

coverage of forms of linguisticsage. Where Chomsétys Mer ge Mi ni mal i s m
Radf or dos
f r MinmmalGtiptolosaply®y. 6 s

structure

di stance

truly mini

mal ,

i s

mo d e litissome mor e

Radford sees a trichotompf components as the minimal structimelanguage:Categories,

Structure and Movement. The concept of Categories gives language the five types:of word

noun verl adposition adverband adjectiveit also allows for the languaggpecific functional

categories, such as determiners and pronouns, so Categories can be seen as the lexical

components of languagehd@ concept of Structure covers the binary tree analysis of language

constructs in MinimalismHowever, where Choms&ys

mo d e |

NP, ZP), Radford introduces the infinitive (IP, andhg fint i v e
determiner (D), and the complementizer (C and CP). For instance, the {hlatase are trying

to help youis analysed as follo&:

Radford s

uses only

(Q), the

That | we | are | trying | to | help | you

CP

C

IP

Q

VP

IP

VP

V

D

Figure 6 - A Maximal Minimalist phraseinterpretation
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i CPEC,IP

219 Andrew Radford
220 |hid ., p66
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IPE (DPorD),Q or E I, VP
DPE D, N

CE I, VP
VPE V, (IPorDorA)

[t B e B e B

There are six bases (C, D, | and V, N (npand A (adjectivp) and five transforms (CP, I®)
and VP), which is more than Chomgkg t hr ee bases t(Wo, tNRnarddr mB) (
and VP). Radfordetains empty categories to allow the set of rules to be relatively minimal, but

they remain more compleand less universalhan Chomskydés rul es.

Movement br Radfordinvolves extension of the tree upwards and downwards, so the construct
| will love theehas a trackefore thd and another aftewill, making[t,] 1, will [t ] love thee.

It is then possible to moubeeto the first trace, antto the second trace to make thee will

I, love [t]**~. Movement in this model becomes a change from an acceptable but arbitrary
starting struture to another acceptable form, thus addressing the assumptibs lgabasing

analysis on a standard form.

However, Radfordnay beon shaky ground here, mixing diachromituctures into a single
synchronicanalysis As well as the forms offerethére are theelated poetiéorms ofl will thee
love, | thee will love love thee | will love thee will ] love will | theeandtheel will love To try
to produce a single structute accommodate all eight expressions watreiate an extremely

complexformulawhich couldstill say nothing about how we choose the construct we do.

Maximal Minimalism therefore falls between two stools: the complexity required by complete
description andhte simplicity required byninimalistdescription.For Maximal Minimalismthe
main questiorto be answereds whether this i useful map of languager an explanation

after the evenof productionwhich does not really clarify how thoduction occurs

4.5.2.3.Move Minimalism

This is the model proposed by Norbert Hornsteind looks to be the most minimal of all the
syntacticmodels. Ongointo f i nt er e s tthearyns thetdreersisuttweanalydis has
disappeared. Another is thdea that attraction is just a form of movemestw Chomsk§ s

move/attracis actually jusmové®.

21 |bid ., p173
222 Norbert Hornstein , Move! A Minimalist  theory of construal
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Hornsteid s a | pelies aeavily on empty categories and traces, into which sentence
components can move. For instance, he sees the sedtntéopes to win the ra@s John

[John [hopes [John to [John win the race]]]Jn verbal terms, John is the Jotwmo hopes,
John is the John who is to do something, and John is the John to win ffe race

Hornsteinn oo ks at the r el at i veansfoonat®rs,sdd his dpprahchfisf er e n t
revealing about strieral dependencies; but it has the same problem adiaiimalist (and
someotherFormalis) solutions of language structurgometimesan utterancés not generated

by what is syntactically easy, bhy what is semantically clear. For instance, there is no obvious

reason why (1)John will win the race, he hopesnnot be formed as (2)éhn will win the

race, hopesnor why the simple movement to (8¢ hopes John will win the raohanges the

meaning Construct(1) has ambiguity which should be resolvable by removing the ambiguous

he and allowing John to move to the position as a PRO, as in the corkthictomes home,

puts on the kettle and makes;teat construc{2) is not acceptale English.Construct(3) has

no ambiguity, but it has a different meaning(g: he is no longerJohn but all that has

happened is that the vephrasenas moved how has this affected the semaniatues?

There would seem tbe grammatical issues whicire noteasily solved by appeal to a single
grammatical ruleand there is then the question of whether one rule, simple in form but complex

in application, is truly simpler than senal rules, complex in form but simple in application.

4.5.2.4.Recursive Minimalism

This last model represents Chom8ky | at est view on what constit
Grammar. It is not yet a syntacticeory in the same way as the other three, but it has some
similarities to the Movement functionin Maximal Minimalism Essentially, Chomsky sees

language constructs as containing their own struetnteedded within them. In this respect, the

model is part ofa long and uncontroversiaradition in linguistics**. However, the idea that

recursionis the only feature of language not present in animal comtivecsystems is new.

Recursion creates language by establishing hieraremabling iteration and allowing
movement to take place. In this way, Recursive Minimalisoorporates Movement while

extending it into a morgeneral principle. Movement works by extending a structtee

23 |pid ., p27
224 wilhelm Von Humboldt , On Language : on the diversity of human language construction and its
influence onthe  mental development of the human species , p9l
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upwards and downwardsin other words, it uses the recursive features of language to create
variation of form. In this model, Movement is just a special case of Chomskgeurdion.
Move Minimalism uses a similar mechanism to extend constructs even though it does not

directly use the tree structure; so it, too, can be seen as a special case of recursion

Merge is part of Move, Move is part of RecursiomdaRecursion is unique to humans.
Recursive Minimalismtherefore, incorporates all the theories (and all of the models) of the
other types of Minimalism. In principle, it can call on the other theories for its syntiaeticy,

but in practice there are contradictions to be addressed. Currentigharent linguistictheory

has emerged from this approach to language féwhditionally, a human language has been
identified which does not appear to useursioi”®, and recursion has been identified in the
signalling systems of European starlii@s If recursion is neither universab humansnor
exclusiveto them it may indicate thathe capacities ofanguage grammarased on recursion

arealso neither universal nor exclusite

4.6. Language as Structure

What conclusions can we draw from these several models of the strofckamguage? The first
is that language demonstrates the features of a classic structure: it is hieraitiscadmposed
of a range of components each representing a range of(eagegerband nourphrass);, and
the @sesare not interchangeablalthoughmost components within eaclase are. The formal
models are also synchroms each language utteranisewholly composed before it imigrated
into a phonological form. And thenodels are selfcontaired: the language orgais, for
Chomsky a true organ which isinprecedentedn nature andhas precursors in no other

cognitive systenté®

Thereis also an unusualstructuralfeature in theFormalistapproach tdanguage the viewis
takenthat language is potentially infinite in rang&he recursive use of components within
componentscreates an infinite nesting which means the set of sentences is unbounded. In

practice, both productioand conprehensiongreatly mitigate this infinity. The production of

2% Daniel L Everett , Cultural Constraints on Grammar and Cognition in Pira ha: another look at the
design features of human language. In Current Anthropology  vol 46 no 4, August  -October 2005, pp621 -
646

226 Timothy Q Gentner, Kimberley M Fenn, Danial Margoliash & Howard C Nusbaum , Recursive
Syntax Pattern Learning by Songbirds. In  Nature , vol 440, issue 7088, 27 April 2006, pp1204 -1207

227 James R Hurford , Human uniqueness, learned symbols and recursive thought . In European Review ,
vol 12, issue 4, October 2004 , pp551 -565

228 Noam Chomsky , New Horizons in the Study of Language and Mind , p4
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