
Something to talk about: Con
i
t and 
oin
iden
e ofinterest in the evolution of shared meaningSeth Bullo
k, S
hool of Computer Studies, University of LeedsIntrodu
tionIf we are seriously to 
onsider the possibilitythat human language arose from animal 
om-muni
ation through a pro
ess of evolutionary
hange, even if su
h 
onsideration is merelyin order to dis
ount this possibility, we mustaddress the 
on
eptual problems at the heartof our 
urrent understanding of animal sig-nalling. In doing so we may throw light uponnot only the origins of human language, butalso its 
hara
ter.In this paper I will identify a problem inunderstanding the semanti
s of evolved 
om-muni
ation. This problem stems from the fa
tthat whilst the meaning of human language istypi
ally 
onsidered to be \shared" a
ross a
ommunity of language users, the interests ofevolving 
reatures are often not.Biologists have been aware of the fa
t that
on
i
ts of interest may prohibit the estab-lishment and maintenan
e of honest signallingfor some time, and have proposed various at-tempts to deal with this problem (see John-stone, 1997, for a re
ent review of this liter-ature). They have also pointed out that thesame 
on
i
ts of interest prohibit a straight-forward reading of meaning in su
h signallingsystems (Dawkins & Krebs, 1978; Krebs &Dawkins, 1984; Maynard Smith & Harper,1988, 1995). I will argue that even if the prob-lems 
on
erning how honesty may be estab-lished and maintained in an evolving systemare solved or avoided, the latter problems 
on-
erning the semanti
s of evolved signalling sys-tems remain. I will suggest that a reanalysis

of the issue of 
on
i
ting interests points to asolution to these problems.Stability and MeaningAs group-sele
tionist a

ounts lost 
urren
y inevolutionary biology (Hamilton, 1964), thoseinterested in the evolution of animal signalling
onfronted the fa
t that sin
e the interests ofdi�erent animals often 
on
i
ted, it was not
lear why their signals should be honest, andas a result not 
lear why their signals shouldbe attended to. Despite this, it appeared thatsignalling was near ubiquitous a
ross the nat-ural world.Commentators have presented this issueof 
on
i
ting interests as essentially di
hoto-mous (e.g., Dawkins & Krebs, 1978; Krebs& Dawkins, 1984; Maynard Smith & Harper,1988, 1995). Either one is like a bee, living ina 
ommunity enjoying entirely homogeneousinterests due to its pe
uliar geneti
s, or onelives in a world of 
on
i
t stemming from thestruggle to out-reprodu
e one's 
ompetitors.Whilst the adaptiveness of 
ommuni
ation istrivially apparent in the former 
ase, how onearth 
ould stable 
ommuni
ation survive thetumult of 
ompetition implied by the latter?Fa
ed with the task of building honest sig-nalling systems from de
eitful beasts, biolo-gists have taken two approa
hes. Some have
laimed that the notion of stable honest sig-nalling between agents with 
on
i
ting inter-ests is a myth. Under this reading, most nat-ural signalling systems are in a 
onstant stateof 
ux | signallers attempting to manipulate



re
eivers to their own ends, whilst re
eiver-s attempt to mind-read the se
ret thoughtsand intentions of signallers (Dawkins & Krebs,1978; Krebs & Dawkins, 1984). Others havesought to shoe-horn 
ompetitive animals into
o-operative harmony by identifying restraintson signallers (or re
eivers) of su
h gravity thattheir self-interest 
an only be served by kow-towing to the yoke of re
eiver (or signaller)interests. The 
osts of signalling, for instan
e,may pre
lude de
eitfulness whi
h would oth-erwise have been adaptive (Zahavi & Zahavi,1997).Both of these approa
hes have problemat-i
 
onsequen
es for the semanti
s of signallingsystems. The gravest of these 
onsequen
es isthe possibility that the behaviours pi
ked outby the theories do not 
ount as attending to,or produ
ing, signals at all.If a vulture spots some 
arrion whi
h is asyet undete
ted by its 
onspe
i�
s (with whomit 
ompetes for food), and des
ends from thesky to devour it, 
an this a
t of des
ending,as seen by other vultures, be taken as a signalfrom the �rst vulture to its 
ompetitors to thee�e
t that \there is some food to be eaten overhere"?Similarly, 
onsider a spe
ies whi
h likes toswim towards magneti
 north. If an aquati
predator 
ould generate an ele
tro-magneti
�eld about itself whi
h attra
ted its prey bymimi
king magneti
 north, in what sense isthis magneti
 �eld a
ting as a signal?Ruth Millikan (1984, 1993) has 
laimed thatneither of the above examples qualify as in-stan
es of signalling. The behaviour of oneparty is merely adapted to exploit the 
har-a
ter of the other. No more meaning 
anbe atta
hed to these manipulations or mind-readings than to the pushing or pulling of ani-mals attempting to manually manipulate ea
hother with spe
ially adapted pin
ers.In 
ontrast, for a system to be a signallingsystem, Millikan demands that both agents in-volved have been adapted by natural sele
-tion to play their role in a 
o-operative sig-

nalling episode. Millikan uses the bee dan
eas a paradigmati
 example of su
h a signallingsystem. The interests of the dan
ing bees andtheir audien
e are 
oin
ident. This 
oin
i-den
e is one way to guarantee that the systemis evolutionarily stable, and is the only wayto ensure that it 
ounts as a signalling systemand hen
e involves meaningful signals.Millikan's a

ount implies that a systemmay be evolutionarily stable and may even beunderstood to involve the traÆ
 of informa-tion, yet may still not 
ount as a signallingsystem. The e�orts of biologists to stabilizenatural signalling systems using some kind ofrestraint on the agents involved would, un-der this reading, not result in stable signallingsystems, sin
e the 
on
i
t of interest at theirheart would prevent them meeting Millikan's
riteria.For instan
e, sensory exploitation, in whi
ha \signaller" exploits a tenden
y in an observ-er to respond to a parti
ular stimulus (Ryan,1990), may be evolutionarily stable if the ob-server's tenden
y is so valuable in some other
ontext that it is not worthwhile extinguish-ing, despite the 
ost of being exploited. Forexample, the magneti
-north-seeking organis-m may 
ontinue to seek magneti
 north de-spite the risk of predation if this is a su

ess-ful foraging strategy. Although evolutionarilystable, this system still su�ers the problems i-denti�ed by Millikan. What is being signalledby the exploiter? What is the meaning of theexploitational behaviour?Similarly, a handi
ap signalling s
enario(Zahavi & Zahavi, 1997) in whi
h, for instan
e,only some males 
an a�ord to exhibit a sexualornament, will not 
ount straightforwardly asa signalling system, sin
e the signallers and re-
eivers involved have not 
oevolved to a
hievea 
ommon aim. Rather, they are fundamental-ly at odds | signallers being sele
ted to obtainas many mates as possible, while re
eivers aresele
ted to get the best mates possible. Themeaning of the mating display is not sharedby signaller and re
eiver sin
e the job of the



sexual ornament is not the same for both par-ties.Human LanguageWithin models of the evolution of human lan-guage (e.g., Kirby & Hurford, 1997; Kirby,1998, 2000; Batali, 1998; Steels, 1998), there isoften little attention to the possibility of de
eit(but see Noble, 2000). These a

ounts eitherimpli
itly or expli
itly presuppose that the a-gents involved are taking part in an essentially
o-operative enterprise. Language is used bythese agents to transmit information. Disre-garding some perspe
tival di�eren
es, the in-formation 
onveyed in an utteran
e is sharedbetween speaker and listener. Can we justi-fy this 
on
eption of human language giventhat (i) the semanti
s of animal signalling arethreatened by the 
on
i
ts of interest they suf-fer, (ii) this threat is not extinguished whensu
h signalling systems are stabilized by, forinstan
e, signaller 
osts, and (iii) human sig-nalling evolved from animal signalling. If we
annot square these three assertions, must weabandon 
ontinuity between animal signallingand human language?Con
i
t and Coin
iden
eFigure 1 presents three games. Ea
h is a sim-ple a
tion-response game (Hurd, 1995; Bul-lo
k, 1997). In ea
h game there are two pos-sible states of the world, S 2 fs1; s2g. Play-er 1 (P1) is aware of the state of the worldand must make one of two possible a
tions,A 2 fa1; a2g. Player 2 (P2) sees the a
tion ofP1, but is unaware of the state of the world.She must make one of two possible responses,R 2 fr1; r2g. In ea
h game the state of theworld makes a di�eren
e to at least one of theplayers in terms of whi
h out
omes (S;A;R)they prefer.In the �rst game, P1 and P2 experien
e a 
o-in
iden
e of interest. Whenever P1 wins, P2does also. Whenever P1 loses, so does P2. In
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loseFigure 1: Three games represented in extend-ed form. See text for details.the se
ond game the players su�er a 
omplete
on
i
t of interest. Whenever P1 wins, P2 los-es, and vi
e versa. The potential for honestsignalling (de�ned, sensu Enquist (1985), asA dependent on S, and R dependent on A, atequilibrium) in these two games is 
lear | inthe �rst game the players have everything totalk about, in the se
ond, nothing.The �rst game is 
apable of supporting a 
o-operative signalling system | one whi
h sat-is�es Millikan's 
riteria as outlined above. S-in
e the interests of the two parties 
oin
ide,P1 
an, and should, use his a
tion as a signal
onveying the state of the world to P2. Themeaning of this signal is shared by both play-ers | it is both produ
ed and 
onsumed as arepresentation of S.In the se
ond game P1's a
tion 
annot serveany purpose. In fa
t, P1 should not allow hisa
tion to in any way predi
t the state of theworld, sin
e this 
orrelation 
ould be exploitedto his disadvantage by P2.The third game is more interesting pre
iselybe
ause the potential for honest signalling is



not immediately 
lear | do the players havesomething to talk about? In this game thereis a partial 
on
i
t of interest, or equivalentlya partial 
oin
iden
e of interest. Given that s1obtains, the interests of P1 and P2 
oin
ide |they both prefer the out
ome (s1; A; r1) over(s1; A; r2). Given that s2 obtains, the interestsof P1 and P2 
on
i
t | P1 prefers (s2; A; r1),while player 2 prefers (s2; A; r2).In fa
t, when biologists dis
uss signallingbetween agents su�ering a 
on
i
t of interest,they are always referring to games of this form.Sexual signalling, aggressive displays, warning
oloration, et
., all involve the potential forshared interests (when both parties would pre-fer the same out
ome) but this is not guaran-teed (the suitor may be poor, the aggressorweak, the prey palatable, et
.). The formeraspe
t ensures the possibility of a signallingsystem, the latter undermines this possibility.Thus, the interests of evolving agents are notbest 
hara
terized as either 
oin
iding (game1) or 
on
i
ting (game 2). An important in-termediate s
enario (game 3) exists.Given this partial 
oin
iden
e of interest,
an we argue that the behaviour of the playersat equilibrium is sometimes best 
hara
terizedby the notion of a 
o-operative signalling sys-tem being parasitised? For example, in thesame way that an eavesdropper might gainknowledge of S by spying on P1, or a fraudmightmanipulate the behaviour of P2 by mim-i
king P1, the behaviour of the players, giventhat s2 obtains, might be parasiti
 upon thatof themselves given that s1 obtains. Can weseparate the two halves of the game, and 
laimthat the 
o-operative half is a signalling sys-tem in its own right, despite the threat to itposed by the parasiti
 half?Assume P2 plays the strategy (a1 ! r1,a2 ! r2). Given that s2 obtains, P1 
an ei-ther lie (a1) or admit (a2). Neither a
tion 
anbe awarded the status of signal. In the for-mer 
ase, P1 manipulates P2 to his own ben-e�t (he lies that he is a high quality suitor, astrong aggressor, a poisonous prey item, et
.).

In the latter 
ase, P2 mind-reads P1 to herown bene�t (P1 admits that he is a poor suit-or, or a weak aggressor, or a palatable preyitem). External for
es (e.g., signalling 
ost-s) are required to make it reasonable for P1to make this admission, just as external for
es(e.g., a valuable sensory bias) are required tomake it reasonable for P2 to believe a lie.These for
es might stabilize honest signalling,but would fail to give the status of signallingepisode to either the sequen
e s2 ! a2 ! r2,or s2 ! a1 ! r1.This analysis suggests that the relationshipof P1's a
tions to the interests of both par-ties 
onfers upon them one of three possiblestatuses whi
h may be glossed as signal, ma-nipulation (lie), or mind-reading (admission).Only the �rst of these is representational, butthe meaning involved is meaning that is sharedbetween signaller and re
eiver.Con
lusionWhat impa
t does this reanalysis have on ourunderstanding of the semanti
s of animal sig-nalling, and the evolution of language. First,it allows that there may be a valid way to talkabout signals between agents la
king entirely
oin
ident interests, whi
h preserves the ideaof shared meaning. In the same way that thebee dan
e is both produ
ed and understoodas a representation of the lo
ation of ne
tar,signals between prey and predator, suitor andprospe
t, atta
ker and defender, o�spring andparent, et
., may sometimes represent preypalatability, mate quality, strength, hunger,et
. despite the fa
t that sometimes the in-terests of the agents involved may di�er.Se
ond, this potential for shared meaningto exist in su
h animal signalling systems al-lows that our 
on
eption of human languageas involving utteran
es with a meaning whi
his 
ommon a
ross a 
ommunity is 
ommensu-rable with the notion that there is evolution-ary 
ontinuity between animal signalling andhuman language.
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