H. sapiens as ecologically special: what does language contribute?
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Over the past few years, it has become unfashionable in some parts of the behavioral sciences to focus on respects in which humans, and especially human language, are unique phenomena. The histories of anthropology, ethology and linguistics are indeed littered with misleading ideas about the specialness of the one species to which all anthropologists, ethologists and linguists have belonged. One way of criticizing the thrust of all these older ideas involves denial that H. sapiens is in fact special. However, this seems to me silly in light of some patently obvious facts. Another way of criticizing most historical doctrines of human specialness all at once is to argue that they tried to find the causal and explanatory basis of specialness in the wrong kind of place (as opposed to just a bunch of specifically wrong places). This is a form of criticism with which I will sympathize. In particular, I will maintain that we do not find the basis of human oddness by looking inside the human phenome or genome (except in a trivial sense that was never the issue that excited debate). Rather, human specialness is ecological. By this I won’t just mean that humans exert special ecological effects – this is the obvious sense, to which I alluded above, in which people are special. Instead, I’ll describe ways in which the human species is unusually ecologically constituted. I’ll then narrow attention to one dimension of this unusual constitution, namely, the strange human signaling behavior we call `language’. The domain of linguistics, I will suggest, is both the most transparent site of traditional errors about human peculiarity, and – for much the same reason – provides an ideal perspective from which to diagnose and correct those errors.

Various possible conceptions of specialness need to be distinguished, so that we can focus clearly on just one of them. First, by `specialness’ of some type X in general we should not (if we want to say interesting things about X’s specialness) mean merely that we can distinguish X’s from conceptually nearby non-X’s and keep these distinctions in view over time. These are necessary conditions for theorizing about X’s in the first place, but if we then say that everything about which we can theorize is special, this statement adds absolutely nothing to our theoretical knowledge; we might as well do without the concept of specialness. Thus if someone wants to say `H. sapiens is special’ they had better intend something more substantial and precise. Rather than try to cook up a general philosophical theory of specialness – the difficulty and prolixity of which would be great and the scientific utility of which would be negligible – I will instead propose an operationalization of specialness tailored to the sciences of evolved systems.

First, assume that we have an evolutionary process modeled in a replicator dynamics, to be analyzed using evolutionary game theory. Let us say that an evolved type of system, or a type of aspect of an evolved type of system, is `special’ just in case the model requires a phase shift in the dynamics governing the type’s development relative to the dynamics that model the evolution of the type’s nearest evolutionary relative. `Nearest relative’ here needs to be given a more general interpretation than `nearest phylogenetic relative’ if the concept of specialness is to be applied to types other than groups of organisms (for example, to products of cultural evolution or market selection). Let us say very roughly that a type’s nearest relative is determined by reference to the nearest occupied space in the n-dimensional fitness landscape used to model the type’s evolution, where n is the smallest number needed to predict the evolution of all features and dispositions of the type we have reasons to regard as adaptive. (This reflects application of a parsimony condition to considerations that explain selection and stabilization of the type’s adaptive features and dispositions. It is a specifically selectionist conception of relatedness and is not intended to contest the usefulness for other purposes of alternative conceptions; I am operationalizing here, not philosophizing.) Then, by a `phase shift’ I mean that to explain the evolutionary trajectory of the type relative to that of its relative, a new parameter (as opposed to just a new value of a parameter) must be introduced into the modeling dynamics. Put very generally: a phase shift is an increase in the quantitative complexity of some dynamics.

Note that on this operationalization, specialness is relative to the grain of analysis at which types are sorted. Thus if we are modeling the evolution of biological kingdoms in the replicator dynamics, then the coming of organisms that carry out photosynthesis represents a phase shift and the green plants are special. Likewise, among animals the vertebrates are special, among vertebrates those with central nervous systems are special, and so on. By contrast, most species, at the grain of analysis where evolutionary paths to speciation are modeled, are not special. Exceptions to this last generalization are mainly found at the very early stages of the evolution of life – but I will be arguing that H. sapiens might be an exception, or, if it is not, then the number of related species with which H. sapiens shares its special status is unusually small.

Due to epistemic limitations, we often will not be able to determine with much or any confidence whether a type is special, or exactly where the boundaries around a given special type occur. But this doesn’t undermine the operationalization if it is sometimes useful.

Note one last, important, aspect of the operationalization. A group of organisms might act on the environment in such a way as to generate a phase shift in the modeling of all evolutionary processes in that environment. Since this will be relevant to the modeling of all trajectories in the evolutionary process, it will not pick out the responsible – let us call them `high-impact’ – organisms as constituting a special type. This highlights the point that our notion of `specialness’ here is technical. As I said at the outset, anyone must regard H. sapiens as special in the everyday sense of `special’ because of the way in which its pace of increase and quantity of niche construction have transformed the environment for all species. It is because this sort of specialness is patently obvious that I want to define it out of consideration. The inquiry here is into the question of whether H. sapiens and some of its specific aspects are specially constituted so far as evolutionary modeling is concerned; I am not wondering whether H. sapiens is especially important. 

In the literature on human evolution, the issues of specialness (in the sense just isolated) and importance have often not been well separated. Since the focus throughout this paper will be on language, let us just go straight to that as the example. There has been a great deal of energy (and heat) devoted to the question of whether non-human animals engage in `anything like’ human linguistic communication and/or linguistic representation. Among those who argue that the answer is `no’, the basis of the answer is often spelled out in terms of putatively unique human constitutional features – dedicated modules for universal grammar (Chomsky), or capacity to simulate serial computation (Dennett). But now if one asks further questions about why these putative differences are relevant to the original question, the answer to that frequently adverts implicitly to importance. No one has ever doubted that human brains are differently connected, in some ways, from brains of members of other species, and that these differences are relevant to behavioral differences, including differences in communication and representational behavior. Why are these differences supposed to imply a qualitative chasm between the kinds of communication and representation available to humans and those available to non-humans? What is said at this point is usually more intuitive than exact. We are interested in our sort of communication and representation because they seem important to us. Inevitably, though, as we focus on distinctions closer to those we keep track of for the sake of our own everyday projects, taking our peculiarities as already salient, we will find specialness if that is our criterion. (Consider: “Only humans can think about sets!” That is probably true. But unless one happens to be the sort of being who’s already accustomed to the significance of sets, why is this fact of evolutionary importance?) Seeing the looming trivialization of the issue, discussions at this point can fall back on something more objective, namely, the disproportionate impact of human capacities on the world. (“Because of our ability to think about sets, we could build steam engines and airplanes and …”) To deny that this is an objective difference is just to play word-games over `objective’. However, the move to it changes the original question from at least one way in which it might have been intended. It fails to address the issue of whether human language is special in the alternative objective sense I defined – which is much closer to the sense intended by Chomsky than any interpretation that focuses on distinctive human impacts.

This problem doesn’t beset all discussions of the issue. I can best frame mine here by embedding it in the context of some others that avoid the problem. Kim Sterelny (2003) has defended the specialness of human language in the sense of my operationalization. That is, he argues that aspects of human language make possible certain properties of representations that in turn (as I would put it) give rise to phase shifts in evolutionary dynamics. For reasons I will then discuss, I don’t think that Sterelny’s account addresses the issues that linguists have mainly had in mind when they have wondered about the specialness of language, and those are the issues I want to take up. But I will build on the platform Sterelny provides. 

He distinguishes social dynamics, which arise whenever biological individuals play games that are not just draws from rounds of games played among recurring types in their lineages, from cultural dynamics. The former occur wherever agents have capacities for differential levels of cooperation sensitive to variable individual learning histories, and for coordination when their games confront them with multiple equilibria. The latter arise when accumulation of niche-construction activity across generations changes the fitness landscapes in which games are played. The main goal of Sterelny’s evolutionary anthropology is to explain how cultural dynamics can arise out of social dynamics through endogenously driven
 transformation of the cognitive and representational resources of social organisms. 

He begins this explanation by arguing that non-parametric selection factors make environments `translucent’ to organisms, by which he means that many variables that organisms come under pressure to track fail to be reliably correlated with features that can be directly transduced by sense organs. This establishes selection pressure for (some) representations that are both robust and (relatively) decoupled. An organism deploys robust tracking of a feature when its cognitive architecture allows it to represent the feature independently of a specific perceptual stimulus or cue. The architectural conditions for robust tracking have been discussed in the literature for some years. Basically, robust tracking requires patterns of neural activation arranged in such a way that some neurons are sensitive only to other neurons, rather than to features of the environment directly, and some systems of neurons including these `hidden’ neurons implement nestable sets of and-gates and or-gates.
 Gould and Gould (1988) offered behavioral evidence of robust tracking in bees. Lloyd (1989) sketched the generic model of a control system he argued to be the minimal requirement for a `simple mind’ because it allows for at least a minimal degree of robust tracking, and there has been empirical discovery of such architectures in cockroaches (Ritzman 1984), toads (Ewert 1987) and other animals. 

Robust tracking is required for the implementation of complex strategies, and so is, unsurprisingly, ubiquitous in social but not eusocial animals. However, Sterelny argues that humans exhibit to uniquely high degree the use of a representational genus that goes a level beyond robustness in achievement of abstraction. Many representations in humans are not merely robust but also decoupled from specific action responses. By this he means that they are not tied to specific, stereotyped classes of behavioral responses (as, for contrasting example, are Lloyd’s simple minds that merely robustly represent). Decoupling allows information to be looped back out into the external environment, and can thereby package information into new salience classes to which even strictly robust representers are necessarily insensitive. (For example, no animal but a person could respond to any and all Toyotas in Toyota-specific ways.)

Disposition to form decoupled representations is the crucial requirement, Sterelny maintains, for cultural accumulation, which depends on the evolution of cognitive capacities for more than mere imprinting on others as imitation targets, and permits evaluation of hypothetical goals and techniques based on others’ behavioral patterns as models. This in turn facilitates `downstream’ (that is, downstream from modeling) niche construction in which the niches in question are fabricated by manipulation of social parameters instead of first-order environmental ones. (People pull off the feat of distinctive Toyota-recognition thanks to an array of information they have built up in institutionalized public representational structures they know by convention how to use, from catalogues to metal logos fixed on cars.) When groups of humans competitively and cooperatively construct networks of such niches over time and space, the result is progressive reconfiguration of their environment so that (i) there are steadily increasing returns over time to further investment in decoupled representation and (ii) the environment becomes an increasingly densely stocked storehouse of accumulated information that itself cues more and additional decoupled representations. It is this last feature that enables developmental processes in children to come to track the eccentric perceptual saliencies that decoupling requires, and that other animals miss.

Thus, in summary, a special thing that humans have done according to Sterelny is collectively fill our environment with accumulated cultural artifacts, some physical but many virtual, that cue our behavioral responses and coordinate them around abstract salience classes that we alone can track. Sterelny reserves the phrase `cultural evolution’ for this process, and distinguishes it from social evolution – that is, from the evolution of sociality itself, which has happened many separate times in natural history. In moving from modeling social evolution to modeling cultural evolution one must represent a phase shift in the time scales. For example, with respect to the longer-run evolutionary dynamics in our species, it may be just noise that Europeans domesticated pack animals centuries before Americans did, and that the former happened to get gunpowder and resistance to smallpox as well; but this is anything but mere noise when we are trying to explain patterns in cultural evolution. In addition, because decoupling populates fitness landscapes with virtual objects in addition to pre-established physical ones, it typically also produces the sorts of dimensional phase shifts in terms of which I have been defining specialness. (For example: people who found it easy to learn to read enjoyed a sudden fitness advantage after the invention of writing; and this advantage may well have been correlated with other cognitive dispositions that accelerated the pace of further cultural innovations along similar lines, such as manipulation of equations.)

This account provides a theoretical basis for regarding humans as special that is not mixed up with issues surrounding their importance to themselves or with their objective ecological importance. It stresses the extent to which a new, phase-shifted, evolutionary dynamics arose in the history of life as a result of the peculiarities of development of one species. Note that language in one sense is front-and-centre in the account. It is largely by means of linguistic artifacts that humans deposit their collectively accumulated representations into the environment so as to then cue new decoupled representations in particular individuals and groups.

Why do I qualify this last point by referring to language `in one sense’? I will explain this by contrasting the properties of linguistic representations that make them important to Sterelny’s account with the manifest and theoretical properties of language that have been emphasized by mainstream linguistics since Chomsky. As we will see, these are not quite the same features. I will then consider the implications of this contrast for answering the following questions: To what extent does human specialness derive from the specialness of human language? To whatever extent it does, is the relevant sort of specialness the sort that has mainly interested linguists?

There are two basic properties of collective representations required in cultural-evolutionary processes of the sort described by Sterelny. The first is that they must admit of rendering into media that allow them to be stored for general access in such a way that individual episodes of accessing do not significantly distort them. What is important here is not physical stability per se. If there were a technology by which ephemeral representations could be simultaneously flashed to whole populations or parts of populations, so that they cued new decoupled representations in many organisms and thereby served as inputs to new cycles of cultural accumulation, they could in principle do the job Sterelny’s account requires. However, technological limitations, operating until at least very recently in history, have put this form of collective access out of reach. In order to be objects of input to cultural evolution, representations have had to preserve their physical stability for long enough that they could be sequentially accessed by non-trivial numbers of consumers.
 This is just a way of generalizing the hoary point that the development of writing was a milestone in human cultural evolution. Unlike many hoary points, this one is true.

The second crucial property a representation must have if it is to function as a cultural cue is that it must constrain the new decoupled representations it elicits in ways that are similar across many cases. Let a representational artifact be as physically stable as one wishes; yet if its interpretation varies with the idiosyncrasies of consumers’ histories or stochastically functioning response dispositions beyond some threshold, it cannot be a basis for accumulation. Exactly where the threshold in question lies will vary with high sensitivity to other parameters in any particular replicator dynamics (though its second-order quantitative estimation by sensitivity analysis across ranges of models ought to be possible); the important point is just that a threshold must always exist. One of the key functions served by collective cues in replicator-dynamic models of cultural evolution is that of facilitating coordination in games with multiple equilibria. This is a sense – perhaps the only sense – in which language functions as a `code’
: similar public linguistic representations cue similar behavioral responses in individuals with similar learning histories, as a result of conventional associations established by those similar histories. 

Notice now that neither of these crucial properties of linguistic representation have anything directly to do with syntax or phrase structure, the properties of language that have been emphasized by linguists who advocate the thesis that human specialness partly rests on special human language. In principle, pictures could perform the function of cultural-evolutionary cueing if sufficiently stable conventions for interpreting them evolved (biologically or socially or both). Indeed, to some extent pictures drawn on cave walls perhaps did perform the function, and our philosophical tradition has probably caused us to underestimate the importance of pictorial cueing of cultural accumulation in more recent times. Of course, it would be foolish to therefore deny the centrality of linguistic representations in the actual history of most cultures. Defenders of the view that syntax and phrase structure make people constitutively special might argue that pictures could not have carried the main load precisely because they lack the rigid structural properties conferred on linguistic representations by syntax, and it is these properties that ground the conventional stability we agreed was required for cultural accumulation.
 What is at stake at the moment, however, is not whether people could have accumulated the particular culture they actually have done without syntactically structured linguistic representations. Our question is whether these sorts of representations are necessary for the phase shift involved in the transition from social to cultural evolution. We have reviewed the properties required for this shift in the bearers of collective cueing, and not found syntactic structure to be among them. Someone who thinks that the list of necessary properties should be strengthened by the addition of syntax or phrase structure owes us a new argument.

This point in no way disputes the idea that human language is unique among animal communication and representational devices in being syntactically structured. What has been questioned is merely the claim that this uniqueness is part of the basis for the constitutive evolutionary specialness of H. sapiens. It almost certainly is part of the basis for humans’ special ecological impact; but a similar point can be made about almost any unique adaptation, such as elephants’ trunks or vipers’ infrared detectors. The specialness thesis in linguistics has been intended to have more general modal force than that; it has been intended as the counterfactual-supporting generalization that if something like special human cognitive capacity evolves (anywhere, any time) it will have part of its necessary basis in the evolution of syntactically structured (often read, for this very reason, as implying the modifier `real’) language.

I now aim to provide a new argument for a thesis linking constitutive human evolutionary specialness to specialness of human language. This argument will not quite license the specialness thesis of mainstream linguistics, because it will not (at least as far as I can now see) warrant the implication that phrase structure is a necessary aspect of special language. Furthermore, the sense of `syntax’ as a necessary part of special language that my argument will imply isn’t what many linguists will agree to call syntax as it has been understood since Chomsky. On the other hand, it might well be that no system for communication and representation that has the features I will argue to be necessary for human specialness could evolve without syntax in the Chomskyan sense. This is a question I will leave open here.

It will help to clarify the thesis I will defend if I introduce it by way of contrast with a related and more familiar one. To linguists the two theses are apt to look like mere variants of the same idea. By contrast, to an evolutionary game theorist the theses are quite different indeed. I will return to consider the basis and implications of this difference in disciplinary perspective at the end of the paper – since this issue about the unity of the behavioral sciences is ultimately my main topic here. 

The view defended by a mainstream linguist, Derek Bickerton (1990) will be my foil. He argues that although the selection pressures that drove the evolution of syntactically structured language were all related to the benefits it conferred in terms of more efficient communication, what is special about this kind of language from an evolutionary point of view are the new representational capacities to which it gave rise. These are distinguished in classically cognitivist terms: minds endowed with the capacity to form syntactically structured representations, according to Bickerton, can entertain counterfactual propositions. This in turn equips them to manipulate virtual as well as physical objects, events and processes. Organisms that can do this can thereby construct niches unavailable to organisms that can’t. Thus we get – translating Bickerton’s thesis into the conceptual terminology I used here – a phase shift in evolutionary dynamics as fitness landscapes take on extra dimensions of complexity. Thus, with humans, we get a new kind of evolutionary process, all owed to special properties of language.

This thesis finds a supporting and almost exactly complementary one in Dennett (1996). Whereas Bickerton’s version emphasizes in detail the relationship between syntactically structured representations and statements of counterfactual-supporting generalizations (Bickerton 1990, 162), Dennett instead stresses the way in which systems that can build virtual models of reality can (uniquely) build rich intentional models of themselves – can, in his terms, take the intentional stance towards themselves – and thus bring new (virtual) `real patterns’ (Dennett 1991a) into being. This, in my terms, confers specialness by virtue of the fact that an adequate model of the resulting dynamics will necessarily be more complex. 

I will offer no quarrel with Bickerton or Dennett to this point in the story (or with Dennett at any point in that part of the story that is just his). Humans are indeed special in being able to take the intentional stance towards themselves. This indeed depends on their being able to construct virtual domains in which informational dependencies that are otherwise inaccessible can be isolated and manipulated. New evolutionary dynamics, with new equilibria in higher-dimensional fitness landscapes, indeed thus arise.

Where I will suggest an emphasis different in kind from Bickerton’s is over the grounds of causal possibility for these developments. Bickerton suggests that the basis for human syntax is found directly in the functional structure of the vertebrate (or perhaps just the mammal, or just the primate) brain. According to Bickerton, this structure partitions the world, at the most elementary level, into objects and processes. We see evidence of this, he maintains, when we study the speech of very young children, of damaged, diseased or drugged adult humans falling back on primitive resources when communicating, and of apes who have learned sign language. They employ a pre-human `protolanguage,’ which expresses representations that mainly consist in predicating actions of subjects (but without any phrase structure or principles of government and binding). Protolanguage takes a world that is all processes and abstracts from it a represented world built out of objects of nouns and objects of verbs. This, Bickerton argues, was the evolutionary platform on which a genetic modification occurred in H. sapiens. The modification in question produced a governing mechanism, an inhibitor, which restricts all phrase composition so as to follow the template of a noun phrase. This amounts, in effect, to the evolutionary invention of phraseology period, since Bickerton’s suggestion is not that noun phrases already existed before the modification; his thesis is that nouns evolved into noun phrases and the part of the brain that now constructs noun phrases is, so to speak, `in charge’ of protolinguistic, and now (in non-infant humans) linguistic, representation. The core of the argument is stated thus:

What noun phrases do as wholes is describe individuated entities: a large book with a dark red cover, this friend of Mary’s, three things that you told me about. But at the heart (or head!) of each phrase is an abstract category: book, friend, things. Thus, the three layers of X-bar structure represent, respectively, (a) a generic class; (b) the properties peculiar to particular members of that class (large, with a dark red cover, of Mary’s); and (c) the specification of the complete individual in terms of abstract relations such as quantity, proximity, familiarity and so on (a, this, three) … Phrases, then, are simply machines for going from class to individual … on a purely formal level their three-layered structure constitutes a template that provides uniform structure for all linguistic material [Bickerton 1990, 195].

Evolution of a similar mechanism for constraining representation of events is also hypothesized.
 The post-modified human brain imposes a partitioning of the ontology of events by representing complex events (and, trivially, simple ones too) as, in the case of each one, a cluster consisting of a single verb and its arguments. Then

Given the overall recursive nature of the phrase, these clusters could now be instantiated simply by inserting a verb and its arguments into an automatically generated phrase matrix. Thus a verb and its arguments, instead of being merely strung together as in protolanguage, now formed parts of a single cohesive unit. These units, roughly equivalent to clauses, would then impose a series of boundaries on the stream of speech, thereby enabling the hearer to know where one unit of utterance ended and another began – a result that could never have been achieved in the undisciplined protolanguage. Within each unit, arguments and verbs would be assembled according to something like the following algorithm: build the internal arguments of a verb (that is, the nonsubject arguments) into phrases; join them into a phrase with the verb as its head; build an external argument (the clause subject) along the same lines; and then insert the external argument and the verb phrase under the nonhead nodes in a superphrase [Ibid, 195-196].

It should be emphasized that on this hypothesis language is not something over and above general neural organization. The idea is that the mammal (or perhaps just primate) brain organizes the world into an implicit `metaphysics’ of objects and events. The protolanguage is simply the evidence of this in communication. Language then results from further brain organization, as a result of which the metaphysics are constrained yet further: now there is a particular, hierarchically arranged, set of types of objects and events that may stand only in certain sorts of logical relationships to one another. These new restrictions on which possible metaphysics can be represented and communicated is the cost paid for a new capacity to project the structure so as to represent merely possible worlds. Thus was born, in Sterelny’s terms, cultural accumulation.

It should now be clear why I said that, for Bickerton, although language evolved under selection pressures favoring richer communicative capacities, its representational aspect is analytically primary: the structure of language is a direct expression of the representational structure of the brain. Thus, on his thesis, what makes humans special are their specially wired brains. It was once this wiring arose that the phase shift in evolution associated with H. sapiens took place.

I will offer no comment, by way either of endorsement or criticism, of the speculative evolutionary morphology here. It might be right or it might not be. What I instead want to do is draw attention to the way in which it makes the specialness of the species a function of the innate specialness of individuals. In this respect, Bickerton’s thesis reflects the individualist cognitivism that dominated the late 1980s and early 1990s. If there is any doubt about this, consider the following remark: “What gave our own species its ascendancy was not so much the power to communicate as the power to think, to imagine, and to plan, using our language-constructed model of reality as an arena in which to rehearse possible future actions. This power could have flourished in the absence of any adequate means of expression” (Ibid, 162).

How are we to understand the force of this last `could have’? No doubt it is logically possible that a creature could represent the world to itself in the way a normally socialized human does without being able to talk about it. But mere logical possibility is of no scientific interest. There is no other sense of possibility we can endorse here. Evolution could not build a group of creatures each of which represented counterfactual spaces to itself, but none of which could stabilize referential fixed points in these spaces by means of shared conventions that are stored in the cultural environment. The problem is that nothing else, external to the creature’s control, could stand in to stabilize the counterfactual reference relationships instead. An organism might be able to represent a narrow, fixed, and stereotyped set of counterfactual relationships privately,
 but that sort of restricted capacity is not what Bickerton is talking about. The relatively unrestricted representational power he is talking about is necessarily social. Indeed, as I will argue, it merits being called `hyper-social’.

Let me explicitly state the problem with Bickerton’s basis for specialness. Novel brain wiring, which humans self-evidently have to at least some extent, does not in itself predict, or therefore explain, a phase shift in evolutionary dynamics. Fancier representational capacities have no doubt often conferred fitness advantages on their bearers throughout evolutionary history. Both Bickerton and – especially – Dennett (1996) have much of interest to say about how the capacity to model counterfactuals plausibly enhanced the fitness of the first of our ancestors who had it in some degree. But why should this predict a phase shift? Suppose, on the one hand, that an organism innately models certain counterfactuals. This is just a common or garden adaptation, a tropism built into neocortex that might, for all the logical difference this makes, have been built into the nerve net.
 Suppose alternatively, therefore, that the counterfactual regularities in question are learned. In that case, they must be learned by observation of non-counterfactuals (since counterfactuals themselves, by definition, cannot be observed). As Dennett (1996) emphasizes, a creature might very efficiently learn by monitoring and then modeling the consequences of others’ mistakes. But this is only a strategy that can go on yielding increasing returns to the extent that the others closely resemble the observer (since otherwise their powers and constraints don’t accurately model the observer’s powers and constraints) and their situations resemble the observer’s situation. This implies a natural dampening function on any tendency of mere capacity for counterfactual modeling to produce runaway selection relative to the parameterization of an initial fitness landscape – that is, to produce dynamical phase shifts. Representation of counterfactuals is not based on magical intuition; and given that it isn’t, it’s not evident why it necessarily transforms evolutionary possibilities. (Note that Dennett doesn’t imply that an evolutionary phase shift occurs with mere counterfactual representation, the trick that arises with the development of what he calls `Popperian creatures’. On Dennett’s account, what is distinctive about people is their status as `Gregorian creatures’, that is, their ability to take the intentional stance toward others and to themselves. This is why, despite the extent to which Bickerton’s and Dennett’s accounts of human specialness are complementary, my objection to Bickerton doesn’t apply to Dennett.)

This objection, I suggest, generalizes to any strategy that aims to predict new dynamical properties out of localized structural differences. If this is so, then here is how not to try to construct an account of human specialness: first, account for special sorts of individuals by reference to new internal properties they have; then aggregate these individuals into a special sort of species. As the (relatively) new discipline of cognitive ethology / ecology (Dukas 1998, de Waal and Tyack 2003) has recognized, the early modern (Lockean) metaphysics of the relationship between individuality and social structure got the conceptual relationship more or less backwards. It is not false to say, as a theorist of Lockean inclinations might, that evolution eventually builds organisms sufficiently representationally sophisticated that they can express subtle individual differences in their dispositions and thereby make these a basis for intraspecific competition with one another. Individuality does rest crucially on individual representational capacities; part of the reason insects can’t have distinct personalities is that they lack adequate scope for differentiation in cognitive dispositions. The problem with this description is that it leads us away from, rather than closer to, the dynamical explanation of the evolution of increasing behavioral variation within species. This emerges most clearly in its complete failure to predict a salient fact about the distribution of such variation in nature, namely, that it occurs to a far greater extent in intensely social species than in non-social ones. That enhanced representational capacity and intraspecific behavioral variability are correlated is a tautology, since we infer representational capacities, as opposed to actual representations that would explain an individual’s own manifest behavior, from behavioral variability across the individual’s type in the first place. By contrast, it is not a tautology but a deep empirical regularity that these also correlate very closely with social complexity. Increased representational capacity doesn’t explain enhanced individuality because these are the same fact under different descriptions; whereas increased social complexity is a key part of the explanans of both.

The so-called `Machiavellian intelligence’ hypothesis (Byrne and Whiten 1988, Whiten and Byrne 1997, Dunbar 1998) has become familiar across the evolutionary sciences, and is integrated to some degree into most specific hypotheses now entertained about the genesis of sociality. According to this hypothesis, the main selection pressure that gave rise to enhanced representational capacity was the need for organisms in social groups to remember different conspecifics and their variable track records with respect to reciprocity and tendencies towards sociopathy and violence. Notice that this account necessarily treats social structure and individual variation as coevolutionary. Thus it doesn’t explain a special social origin of a special kind of individuality; it in effect treats sociality as amplifying the basic biological distinction between individuals that arose with the formation of multicellular coalitions. In light of my focus in this paper on humans and their language, I will here work around this issue by invoking a distinction between two different concepts related to advanced dimensions of individuality: the distinction between personality and selfhood. The former refer to the sort of individual variation we find emerging with strongly enhanced emphasis in all the social birds and mammals; evolution of the latter is (or so I will argue) distinctive of human specialness, and rests on special properties of human language.
 I will thus pass over the interesting and complicated question of whether the evolution of personality represented an evolutionary phase shift, and concentrate on why and how the evolution of selves did so. This enterprise is more or less equivalent to explaining, in terms of evolutionary dynamics, the distinction between personalities and selves in the first place.

In ethology, personality refers to a particular animal’s matrix of response dispositions with respect to the social emotions (e.g., rage, fear, lust, care, panic, play
).
 That is, it maps expected ranges of intensities-of-response across a set of social emotion types to social situations (which are not, so far in the animal personality research, typed according to any standard model). On the basis of these judgments, animal personalities are assigned as scalars on some or all independent dimensions of a five-factor model derived from human psychology: these dimensions are neuroticism vs. emotional stability, agreeableness vs. antagonism, extraversion vs. introversion, openness vs. closedness (to new experiences) and conscientiousness vs. impulsiveness (Gosling and John 1999).
 While these constructs fare reasonably well in tests for agreement in application among independent observers and scorers (Gosling and Vazire 2002), they obviously represent compressions of more fine-grained underlying differences across ranges of behavioral dispositions. For this reason, most researchers have been reluctant to regard them as individually adaptive. (It is, however, not uncommon for personalities to be treated as non-adaptive variations within adaptive ranges of population-average behavior.)

Against this tendency, Dall et al (2004) argue that personalities may represent frequency-dependent equilibrium strategies in within-species evolutionary games that have polymorphic equilibria. It is too soon to evaluate this suggestion, since the only way to do so is to design many game-theoretic models of intra-specific dynamics, predict personality distributions within populations on the basis of them, and then test the predictions. Dall et al describe no such tests as having yet been performed, though Dall (2004) interprets a field study by Dingemanse et al (2004) of differential survival among great tit personality types under different levels of seasonal severity as evidence of matching of personality distributions to shifts in selection pressures. Note that as long as we are dealing with animals that have significant leaning capacity – which is often, but not always, the case in this literature
 – then unless personality is used to denote a fixed trait in the organism (one that possibly summarizes a probability distribution over dispositions to adopt variable specific behaviors on different occasions), the hypothesis of Dall et al becomes trivial (because `personality’ ceases to be a construct with any validity independent of behavioral dispositions). Thus we have good reason (that is, our desire for a construct we can use to make contingent predictions) to regard personalities as either (i) stochastic products of development of underlying dispositions that stabilize at some point in an organism’s maturation, or (ii) strategies in intraspecific evolutionary games among lineages. 

Whichever of these turns out to be the most perspicacious way of conceptualizing personality – it may emerge that each concept applies in some species but not others, or to some dimensions of personality but not others in a given species – it is possible that personality and intelligence are the only psychological axes along which members of non-human species vary individually. At least, they are the only such axes suggested in any literature to date. However, this is surely not true of humans, who in addition vary with respect to kinds of preferences, styles of self-description, and sensitivity to different bases for forming beliefs. These are the basic dimensions of human selfhood. That they are behaviorally important is undeniable. People tend to bond closely with particular others, for example, not just as representatives of personality types (or as instances of genetic relatives), but as distinctive selves. (Thus, for example, a person whose mate has lost their self to trauma or disease will not be consoled if personality type has remained constant.) Furthermore, people generally regard the integrity of their selves as tremendously important; most will risk, and many will even willingly embrace, death in defense of this integrity. This does not apply, or at least apply nearly so widely, to personality.

Why should selves evolve over and above personalities? Ross (2004, 2005a) answers this question as follows. The range of types of games that humans can play is, just by virtue of the complexity of human institutions, greater by orders of magnitude than what other animals encounter. Furthermore, humans, but not other animals, can construct and circulate detailed records of their own games and the games of others throughout their societies, with limits set only by conspecifics’ levels of interest. As a result, the lives of humans are dominated by repeated rather than one-shot games – so much so that a range of evidence indicates that when experimental human subjects are set into one-shot games they initially mistake them for repeated games and play accordingly for some time until learning corrects them (Ledyard 1995, Sally 1995, Binmore et al 1995). Humans therefore face not only a bewildering variety of game forms, but mainly play games in which the so-called `folk theorem’ applies; that is, in which there are multiple equilibria. In such circumstances, knowledge of ranges of distribution of personality types, or even knowledge mapping personality types onto specific individuals, will generally offer insufficient guidance for finding equilibrium strategies. A social species whose members cannot find equilibrium strategies in games with one another must either evolve away from sociality or face extinction. Although natural selection cannot look ahead and see that a new device is need to maintain human sociality, the path to genetic extinction or extinction of behavioral patterns leads through individual failures to maximize. Thus individuals are incentivized to help each other find equilibria (though they will often disagree over which equilibria it would be best to find).

These parameters around human games are expressed in the following behavioral generalization about people: they will tend to avoid playing games with individuals whose selves they cannot model. A person with whom others will not play games is a person in a desperate predicament. (She is also a biological entity with a low fitness coefficient, though this in itself might not matter to her as a person.) This explains the overwhelming importance people attach to their selves. Selves are necessary devices for playing successful coordination games among people, and coordination games are the basic ecological tasks facing people.

What is a self, then, that it can perform this function? Following Dennett (1991b), Bruner (1992, 2002) and Ross (2005a), a self is a narrative construct similar to a character in a novel.
 It is a virtual object `spun’ in public discourse and closely monitored and tended by the organism that hosts and takes the lead in constructing it. Humans begin to tell (very simple) stories with themselves as objects when they are children, picking up on cues suggested by parents and other caregivers. The child’s contributions to these stories are (unless the child is neglected) enthusiastically reinforced when the contributions are narratively consistent with what has already been developed. Early in the narration, many possibilities remain open; but as people get older the possibility space becomes narrower. This reduced space is the self; the reduction is what enables others, along with the subject herself, to predict what the person will do across a range of situations. Thus people – defined now as biological individuals of the type H. sapiens equipped with selves – can successfully find coordination equilibria across ranges of games with others. We may not fully appreciate the power and importance of the self as a kind of virtual object if we do not take the game-theoretic perspective here fully seriously. Because people play most of their games under observation from third to nth interested parties, who thereby receive strategic information, and because people know that this is their situation, a human social life – which is to say, the main part of a human life – is a non-parametric general equilibrium problem. That is as logically hard as a practical computational problem can get without being mathematically intractable.
 It is thus rational for adult humans to defend the integrity of their selves with their lives, as they tend to do, because a human with a dysfunctional self is in a situation comparable to that of a songbird with a broken wing.

Theorists from a range of disciplines have wrestled with the difficult concept of narrative consistency in efforts to make it more precise. It has been a focus of much interest in historiography, for obvious reasons. In this literature one finds enough good examples to justify confidence in human reliability as narrative-consistency detectors; but the theoretical generalizations tend to be trite.
 Far less subtle in their cases but better in their explicit theorizing are efforts from AI researchers who have recognized that no computer would pass a true Turing test if it couldn’t both respect narrative consistency in its discursive behavior and detect violations of narrative consistency in people. The attempt to build these capacities into AI programs goes under the label of `schema theory’ (Schank and Abelson 1977, Mandler 1984). Unfortunately, far from building procedural theories of narrative consistency that can handle general equilibrium problems, schema theorists have gotten no further than methods that work in tiny toy worlds and crash into the so-called `frame problem’ when one tries to scale them up.

Most cognitive scientists think that people avoid being crippled by frame problems thanks to massively parallel processing neural hardware that automatically equilibrates among ranges of so-called `soft constraints’, as opposed to sequentially working through hierarchies of hard constraints (Clark 1989). This nicely explains how people (and other animals with brains) can execute real-time solutions to practical action problems without seizing up while searching arrays of irrelevant ideas in order to mark off their irrelevance. However, one of the things that massively distributed processors tolerate to a much greater extent than people is precisely narrative inconsistency. If one part of a brain is executing a plan for domain D1 based on conclusion P, another part can be cheerfully implementing its plan for domain D2 based on not-P. The functional efficacy of the brain, the fact that its functional partitioning is well adapted to typical human environments (including, though cultural learning, to culturally evolved environments), ensures that, usually, no grief will result from this sort of situation because D1 and D2 aren’t directly related to one another. But this circumstance precisely does not describe a general equilibrium problem of the kind that calls forth selves. It is important to the viability of the parallel distributed processing approach to problem solving that P and not-P in the example be sub-personally represented data structures; if both are simultaneously incorporated into the self’s narrative, the person actually will tend to halt in confusion until the dissonance is sorted out.

There is, to my knowledge, only one theoretical approach in the cognitive science literature that makes at least conceptual headway against this difficulty. This approach is Dennett’s (1991b), and it makes essential appeal to distinctively human language. The property of language to which Dennett’s account appeals is not that it has syntax or phrase structure but that it is digital.

Dennett’s basic account is as follows. People, as described above, are socially required to narrate selves. Selves are required to be broadly consistent in their normative judgments, and a person’s behavior is required to be broadly consistent with those. Thus people must monitor their own behavioral patterns, including the behavior of their brains insofar as they have access to it. Describing their behavior in the terms made available by a natural language that has evolved mainly under normative pressure forces people to sort the data into categorical spaces of lower dimensionality than would be used by a neuroscientist or behavioral scientist who was trying to be objective. Thus I might feel myself under pressure to report that I approve, disapprove or don’t care about so-and-so’s recent behavior, even if the facts about my own behavior and monitored emotional signals support only a much more nuanced and equivocal verdict. Similarly, objects with which people interact must be placed into distinctive categories and decisions made about their boundary conditions, even if, at the sub-personal level of neural representation, these boundaries are fuzzy and dynamic equilibrations across multi-dimensional feature spaces. This kind of dimensional compression through translation into a digital representational format is, at any rate, is how we should charitably understand Dennett when he suggests that the connectionist brain (in humans) simulates a serial processing von Neumann machine.
 Some critics of this proposal (e.g., Churchland 2002) have read it as the implausible suggestion that the brain, using its own representational resources, performs this simulation directly.
 However, if this were Dennett’s thesis then he would be failing to make full use of his own narrative theory of the self. Selves are compromises between two sets of constraints. On the one hand, they must make sense of the behavioral data. On the other hand, they must interpret that data so that comes out as consistent with previously told stories and – the crucial point here – must do so in the terms made available by the culturally determined `report form’ they find in the environment: the local language.

So far, it might seem that this account is subject to the objection I raised against Bickerton. Because it has all been put in terms of individual cognitive processing, one can ask why and how it predicts any phase shift in evolutionary dynamics. The answer lies in attention to the feedback relations that govern every part of the process. Brains are goal-driven systems (Granit 1977). Therefore, if a standing goal at the whole-system level is that output should conform as closely as possible to expectations coded into the descriptive and normative terms of the linguistic reporting medium, this will influence dynamics at the sub-personal level. Sub-personal judgments that both P and not-P will become less likely, even though this implies some sacrifice of perceptual objectivity. (In effect, the central nervous system will be partly captured by a prevailing ideology built into the local language.) Here lies the key trick by which the non-parametric general equilibrium problem that is a person’s social life is (approximately) solved. She doesn’t solve it herself; it comes partly solved for her in culturally evolved limits on which sorts of combinations of behavior may be reported. The biological individual learns about these limits, and defines the further restrictions on her own freedom of movement within them, when she narrates herself into being in childhood and adolescence. 

It would be a considerable exaggeration to claim that linguistic structures do all of this constraining work on selves. (Such exaggeration is what is wrong with the Sapir-Whorf thesis in anthropology.) Children master their local languages before they are four years old, yet in modern economies we let them go on making fairly fundamental revisions to their selves into early adulthood, and many cultures allow even adults to make substantial changes as long as they do so according to some meta-narrative others understand (e.g. `being born again’, or `going to alcoholics anonymous’ or `having their consciousness raised’
). But it is the demand imposed on individual brains to make their outputs linguistically describable that is the necessary dynamical wedge for the whole process. If people were not required to report their own behavior within the terms of an evolved natural language, they would grow up to be something like – incompetent – chimpanzees, and complex coordination games would be beyond them (as they in fact are beyond actual, otherwise competent, chimpanzees, as discussed in Tomasello et al 2004).

This account immediately predicts an evolutionary phase shift. For people, and no other animals, the most important part of the evolutionary environment is a set of virtual artifacts. These are themselves evolved and evolving structures. Thus modeling human evolution, by contrast with modeling the evolution of humans’ nearest non-human relatives, involves a massive phase shift. The complication goes beyond our merely having to increase complexity by adding parameters. Instead, we take on an entire further evolutionary level – the level of cultural evolution – and then must model both this novel level and the standard genetic level as an interlocked coevolutionary process. The methodological implications of this for evolutionary game theorists who study human interactions – the vast majority of game theorists, then – are profound, and presently the subject of heated debate as to technical means (Ross 2005b). The disputed issues in question do not arise for the game theoretic modeling of non-human lineages.

We may now at last describe, in intuitive terms, the respect in which humans are special, and the significance of language to this specialness. Humans are not just another, unusually adaptive, species of social mammal. They have evolved a degree of sociality that approaches that of the eusocial animals (hymenoptera, termites, naked mole rats) without this adaptation being based on modification of fundamental reproductive dynamics. They may be unique in nature in this respect, though we don’t yet know enough about the toothed whales and elephants to pronounce emphatically on this point. Certainly, however, humans are distinguished very strongly from their nearest living relatives in this respect. Almost all human behavior is mediated by attention to ongoing coordination games played with dozens of other specific individuals and, in the case of humans integrated into national and international economies, millions of anonymous individuals. By contrast, as Tomasello et al (2004) document in a survey of evidence, chimpanzees fail at even simple 2-animal coordination projects if these are not modeled very closely on familiar activities. Even important coordination problems that recurrently confront wild chimpanzees require very long learning times, by human standards, for achievement of mastery. Boesch (2003) reports that male chimpanzees in the Taï forest of Cote D’Ivoire, who rely on monkey meat as their principal source of protein and hunt cooperatively on most days, require about twenty years to learn to ambush prey that has been flushed by others. Whether relative chimpanzee incompetence at coordination results from lack of dedicated cognitive apparatus that humans possess, or is instead related to absence of motivation is not known. In either case, however, it is now no surprise that they cannot learn human languages, which require fine coordination in negotiation of meaning (Tomasello et al 2004).

It is not clear to what extent humans rely on special cognitive apparatus to achieve their prodigious coordination feats. Many commentators, distracted by individualist metaphysical assumptions, have inferred special cognitive mechanisms directly from social behavior. This pays insufficient heed to the informational `scaffolds’ (Clark 1998) that coevolve with people. These artifacts, which humans invest considerable energy in maintaining, cue cognitive routines in such a way as to strongly bias behavior in the direction of equilibrium play in coordination games. (Binmore 2005 argues that most human social breakdown and institutional failures occur as consequences of lags, when games change as a result of exogenous developments but people persist in using familiar equilibrium strategies from previous games.)

As Clark (1998) and others have argued, the foremost piece of informational scaffolding in every human environment is language. It serves as far more than a device for exchanging information (which evidence suggests to be the overwhelming or sole function of other animal signaling systems). In particular, humans force their thoughts to conform to evolved digital categorization spaces by continuously narrating accounts of their behavior and interpreted mental processes, both ongoing and in retrospect. It is this behavior, enforced and policed by systems of social sanction and reward, that more than any other causes each individual human to be in large part a variation on a group theme, an instantiation of prevailing cultural patterns in his or her community. To the question “How do humans achieve coordination approximating that of eusocial animals despite their standard mammalian population genetics,” a best quick answer, if one were required, would be to say that immersion of behavior in language performs the job that hapladiploid genetics does in bees. Thus humans are constitutively special partly because they have language of a kind unknown in the rest of nature. This is so independently of facts about possible special neural adaptations for language use, about possible innateness of universal grammar, and about whether other animals have or can learn syntax. 
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� That is, driven by the dynamics of the social games themselves, rather than by exogenous environmental causes or chance mutations. This reflects no assumption to the effect that these or other kinds of exogenous developments might not have been important in the actual evolution of people; Sterelny indeed thinks, like almost everyone, that such developments were crucial. In particular, they are crucial for explaining why humans, but not most other social animals, evolved cultural dynamics. But this is a different question than the question: given the right selection conditions, how do cultural dynamics, in general, evolve out of social ones? 


� And-gates are implemented in brains `for free,’ so to speak. That is, their presence follows from the way neurons work, as units with activation potentials that respond summatively to inputs. Or-gates are fancier. In the simplest neuronal implementation, they are achieved when an uptake neuron is linked to two input neurons that are linked to each other in a mutually inhibitory way. Lloyd (1989) argues that the output of the hidden neuron in the simple or-gate is the basic kind of `proto-representation’ – the kind of structure on which all representation is built – found in nature.


� Recognition of this point is expressed in the recent fad in postmodernist circles for speculating about the coming of a new `liquid world’ as a result of the internet. But perhaps people will instead adjust the way they use the internet to the demands of their old-fashioned solid-state bodies. No one really knows at this point, though we love to speculate.


� I mean here to deny that language is a code in another sense that has sometimes been maintained. It is not a set of structures from which one can recover, by de-coding, `ultimate’ information grounded in some more fundamental format. I owe emphasis on this distinction to comments given by Nigel Love on some earlier work of mine.


� Fodor (2000) argues in something like this way. However, his critical target is a different thesis from the one I am defending here.


� Bickerton is unclear as to whether this part of his story is supposed to be interpreted as postulation of (i) two modifications with a common genetic or selectionist cause, (ii) two modifications in which one served as a constraint on immediate subsequent development that thereby caused the other, or (iii) a high-level, abstract discrimination of two aspects of one modification.


� Wittgenstein’s famous `private language argument’ overgeneralizes a basically sound behaviorist intuition he had.


� Consider a brittle star that visually tracks its prey, despite not having a brain, by means of photosensitive cells whose outputs directly drive the motions of its arms. Does it represent the counterfactual `If the occluded light shifted 5 degrees to the right, I would keep tracking the prey by halting my front right arm and keeping my front-left one going’? It doesn’t represent this `in so many words’, of course, but then brains by themselves don’t represent anything `in so many words’ either. Why doesn’t the brittle star procedurally represent the counterfactual, in the sense that the information it expresses could be extracted by study of its nerve net?


� The terminology inherited from the meeting of different disciplinary literatures here is about as nontransparent as can be, and so will ultimately need some reform efforts from philosophers. I will not attempt this now, however, so the reader is asked to just abide the following potential confusion. I take person to denote a moral idea: persons are entities that respond to threats and enhancements to their integrity of their selves. Thus only humans (but not all humans) are persons (though we typically socialize dogs in such a way that they simulate persons up to low levels of approximation). In general, non-human animals are not persons. These terminological conventions derive from philosophy and (to a lesser extent) political theory. But then from recent ethology comes the convention that personality is found across the social animals, so even rats and mice have personalities – despite not being persons.


� This list is taken from Panksepp 2001. There is no general agreement among behavioral scientists as to how the social emotions should be categorized. My use of Panksepp’s list should be taken as merely exemplary.


� Ross and Dumouchel (2004) give reasons for doubting that the idea of a `non-social emotion’ makes conceptual sense.


� The overwhelming majority of animals do not admit of measurable variation on the last dimension.


� Among learning animals, Gosling and Vazire (2002) report that personality variation has been studied in humans, chimpanzees, rhesus monkeys, ferrets, hyenas, rats, sheep, rhinoceros, hedgehogs, zebra finches and octopuses. However, they also report studies in garter snakes and guppies, both of which learn only over crudely partitioned spaces. 


� Though Dennett (1991b) appeals to this analogy because he assumes his readers will have thought about where characters in novels come from more than they will have thought about where selves come from, in one sense it reverses figure and ground. People are able to understand the idea of a character in a novel because they already understand the idea of the self, even if they have never thought explicitly or theoretically about it.


� The `problem of life’ is analytically intractable. People generally handle it, between occasional bouts of analysis that may or may not be very helpful, by simulating the external market of pressures and influences in the 13-trillion-synapse parallel processors between their ears. A massively distributed system built to equilibrate over an enormous range of input is just the tool for a general equilibrium problem, if, as in the biological case, one’s hardware is too slow, given the input load, for implementation of linear programming.


� Roberts (1996) is an exemplary instance. The explicit theory at the conclusion of the book is its only disappointing aspect, and no one familiar with this literature should be surprised by this.


� In earlier work, Dennett distinguished sub-personal level `beliefs’ from their linguistically inflected, and therefore more precise, expression as `opinions’.


� In fact, when not engaged in criticism of Dennett, Churchland suggests the same thesis himself. Thus he says at one point that a declarative utterance is a “one-dimensional projection – through the compound lens of Wernicke’s and Broca’s areas onto the idiosyncratic surface of a speaker’s language – of a four- or five-dimensional `solid’ that is an element in his true kinematic state” (Churchland 1981, 85).


� The normative acceptability of these meta-narratives is often disputed among sub-cultures. Atheists tend to be uncomfortable with the first meta-narrative while conservatives (both American-style and others) disapprove of the third. But everyone understands them all, which is the relevant point here.





