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Supervenience

Philosophers and cognitive scientists sometimes say that one phenomenon obtains in virtue of some other phenomenon. While expressions like this can indicate causation, they are also frequently used in a more synchronic and constitutive way that suggests connections between phenomena at different “levels of reality.” For example, one might say that this table is solid in virtue of complex relations among the atoms that compose it or that you are having a particular visual experience in virtue of specific kinds of electrochemical activity in your striate cortex. This levels of reality talk is baked into investigations into the neural bases of consciousness or other cognitive phenomena as well as into David Marr’s classic distinction between the implementational, algorithmic, and computational levels of analysis. Supervenience is a technical notion that attempts to regiment this hazy intuitive talk. The rough central idea is that duplicating the base states would also duplicate the supervenient states. Today, philosophers widely agree that supervenience does not fully capture the sense of determination that philosophers care about. Nevertheless, the notion appears frequently in the philosophy of cognitive science and has played a historically important role in making many debates more precise.




History

The concept of supervenience first appeared in the ethics literature. G. E. Moore employed the concept (but not the term) as early as 1922 ((n.d.-a)), and R. M. Hare used the term in 1952 in a way that suggested it was already familiar to his readers ((n.d.-b), p. 80).

Supervenience’s true heyday was the 1970s through the early 2000s, after Donald Davidson’s influential paper “Mental Events” ((n.d.-c)) brought the idea into the philosophy of mind. Jaegwon Kim ((n.d.-d); (n.d.-e); (n.d.-f); (n.d.-g)), Terence Horgan ((n.d.-h); (n.d.-i)), and others gave the notion of supervenience new scrutiny, characterizing and exploring several importantly different versions. While the body of literature about supervenience was never enormous—much of it concerning technical deputes about the relative strengths of different versions (see (n.d.-j) for an overview)—the number of papers invoking supervenience is too large to estimate. It was, and to some extent still is, used all over philosophy to express a wide variety of determination claims.

Nonetheless, early on, the concern was raised that supervenience might merely indicate that a determination relation held without being one itself ((Blackburn, 1984); (n.d.-k); (n.d.-l)). These initial worries intensified in the early 2000s as part of a broader skepticism about capturing determination or dependence in modal terms ((n.d.-m); (n.d.-n); (Schaffer, 2009); (Rosen, 2010)). These days, philosophers are more likely to appeal to grounding (however, see (n.d.-o) and (n.d.-p) for criticism).




Core concepts

Supervenience is a pattern of property covariation: there cannot be a difference in one respect without a difference in another respect. Two tables cannot differ in their solidity or density without also differing in their atomic structure. Two lies cannot differ in whether they are morally permissible without also differing in some other way, such as the intentions of the liar or other details of the situation. And, if physicalism is true, two people cannot differ in whether or not they have visual experience E without differing in the electrochemical activity in their brains.

Two more specific points about supervenience are potentially relevant to cognitive scientists.

First, as will become important in a moment, most claims expressed with supervenience are intended as asymmetric claims, despite the fact that supervenience itself is not asymmetric (which will matter in the next section). Thus, as a defeasible presumption, supervenience claims should be understood with an implicit “and not vice versa” at the end. So, for example, physicalism is the claim that the mental supervenes on the physical and that it is not the case that the mental supervenes on the physical. This asymmetric supervenience requires that physical duplicates be mental duplicates but also allows things that are not physical duplicates to be mental duplicates. This is good, for many physicalists allow that two people can feel the very same pain while differing in the low-level details of their electrochemical activity [see Multiple Realizability].

Secondly, cognitive scientists should be aware of the availability of global supervenience in addition to individual or local supervenience. Global supervenience is appropriate when the supervenient phenomenon depends not only on intrinsic features of the relevant thing but on broader features of the world. For example, consider a U. S. dollar bill. The shapes printed on the paper locally supervene on the arrangement of ink marks, but the fact that it is a U. S. dollar does not. Its being a U. S. dollar only supervenes on a larger set of facts that include who printed it and where (no matter how good your counterfeits are, they remain counterfeits).

This matters to cognitive science because some mental phenomena might supervene on a base broader than the human brain. For example, a hallucination and a veridical visual experience could have the exact same neurological underpinnings, which means that being a hallucination does not supervene on them. Philosophical views like content externalism and extended cognition make similar claims. This can matter to specific topics in cognitive science as well, particularly those that focus on social determinants and variation.




Questions, controversies, and new developments

A large part of the appeal of supervenience has always been that it can be defined with technical precision. This has had two effects. First, it encouraged the formulation of different versions, discussions about which ones were stronger or weaker than others, and which ones were best suited to which cases. More importantly, for current purposes, it made supervenience look unmysterious and even like a full-blown analysis of what lies behind determinative expressions like “in virtue of.”

Unfortunately, supervenience has not delivered on that promise. Its formal machinery offers the trappings of respectability but does not actually advance theorizing too much. Here is why.

First, all supervenience theses do is state that certain states of the world are constrained by certain other states of the world. They say nothing about what explains or enforces such constraints. As Simon Blackburn memorably put it, “Supervenience is usually quite uninteresting by itself. What is interesting is the reason why it holds” ((Blackburn, 1984), p. 186).

Second, while most philosophers do agree that every genuine determination relation entails a true supervenience thesis, the reverse is recognized to be false. Supervenience can hold in cases in which there is intuitively no determination going on.

One way to get supervenience without determination involves the fact that determination is widely taken to be irreflexive and asymmetric, but supervenience is reflexive and nonsymmetric. To see that it is reflexive, note that no two things can differ in whether or not they have property P without also differing in whether or not they have P. To see that it can hold symmetrically, note that the area of a circle and the length of its radius mutually supervene on each other. But nothing can be P because it is P, and it cannot be both that the circle’s area fixes its radius and that its radius fixes its area.

Another way to get supervenience without determination involves necessary truths. The fact that 2 + 2 = 4 supervenes on all manner of arbitrary contingent facts, such as the fact Sara is wearing a black T-shirt today. Because there can be no difference in the mathematical fact at all, there can be no difference in it without a difference in whether or not Sara is wearing a black T-shirt. But of course Sara’s outfit in no way determines the mathematical fact.

This latter point is of a piece with an overall philosophical shift towards denying that genuine determination or dependence could be captured in modal terms. This is sometimes called the grounding or hyperintensional revolution (again, see (n.d.-q); (n.d.-r); (Schaffer, 2009); and (Rosen, 2010))




Broader connections

Asymmetric “level-linking” notions are invoked all over philosophy and the sciences: between the chemical and biological, between the computational and the implementational, and between the nonmoral and the moral. Perhaps the most famous level-linking notion in cognitive science is David Marr’s distinction between the implementational, algorithmic, and computational levels of analysis ((n.d.-s)). Marr clearly considers this relationship to be asymmetric and synchronic, so supervenience represents a good first pass at how to understand it. Controversies over the modularity of various cognitive faculties—and, in particular, whether some complex ability like reading might only hold in virtue of the combination of various simpler abilities—are similarly widespread. The list is endless, as are controversies over the truth of various particular supervenience theses.
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