Accounts of modal epistemology, which may be subsumed under the label of modal rationalism or neo-rationalism, are nowadays faced with empiricist alternatives.
 Very recently, Manolo Martínez has made a radical proposal. He points out that empiricists like Otávio Bueno and Scott Shalkowski draw on “moderately sophisticated cognitive abilities” of knowing modality. However, Martínez points out, even “mice and monkeys are able to estimate probabilities” and thus to modalize.
 Martínez presents a model of how primitive bodily mechanisms of modalizing work. He aims to rebut a claim that has been endorsed by Stephen Yablo and Christopher Peacocke, among others. They find a bodily mechanism purportedly attuned to modal features of the world “dubiously intelligible.”
 

@TXT:
In a weak sense, Martínez clearly has rebutted the doubts of rationalists. Given two assumptions that he straightforwardly accepts, there are bodily mechanisms attuned to modal features of the world. The assumptions are, first, that his exemplary bodily process indeed tracks probabilities and, second, that probabilities correspond to possibilities.
 However, the key question that lurks in the background of the doubts of rationalists is whether cognizers like us can know metaphysical modalities without using rational capacities. Martínez’s results are of only limited interest in modal epistemology if they do not bear on answering this key question. Hence, the claim endorsed by rationalists may be read as follows:


(NoBody): It is doubtful that cognizers like us can know metaphysical modalities purely by virtue of bodily mechanisms and without using rational capacities.

I shall argue that Martínez has not rebutted (NoBody). 

i. the generality problem
My first reason for doubt does not concern knowledge of possibility but a more basic issue. What does it take for a bodily mechanism as devised by Martínez to provide knowledge of probabilities?

The issue can be introduced by analogy. One explanation of why bees reliably build the cells of honeycombs with their characteristic hexagonal shape is that the shape has been selected through evolution for its geometrical properties. Among the geometrically possible shapes, the hexagonal shape is the most cost-effective in terms of maximizing space, fitting into the overall honeycomb structure, minimizing the required amount of building material, and so on.
 Bees track certain geometrical properties in virtue of following a behavioral pattern that has been selected through an evolutionary process for the resulting geometrical structures. The pattern maximizes a target function the input variable of which is geometrical shape. However, there are doubts that this is sufficient for even partial knowledge of geometry. 

A very modest requirement for knowing geometry would be that the mechanisms attuned to geometrical shapes to a certain extent abstract from specific tasks. They should track sufficiently many different cases of applied geometry. The cases should differ in the geometrical properties involved and the natural conditions of their instantiation. Judging from this requirement, it is not sufficient for bees to know geometry that they have been selected for their disposition to build geometrically optimal honeycombs. In order to know geometry, they would have to be able to perform a much broader selection of tasks involving geometry. 

In a similar vein, rationalists may deny that the creatures in Martínez’s model scenario Monster Hunt know probabilities.
 These creatures are hardwired to instantiate one particular behavioral pattern. They only maximize one highly specific target function. They only behave such that the payoff in terms of monsters captured tends to be maximal. Monsters display only three different probabilistic outcomes, the probabilities being fixed. Taking into account evolutionary history, the adaption process can be run for different values for these probabilities, but it is still highly limited. It covers neither other types of probabilistic outcomes nor behavioral patterns beyond hunting monsters. 

The obvious reply on behalf of the empiricist is that the limitations are contingent. The sort of bodily mechanism illustrated by Monster Hunt can be made arbitrarily complex. Bodily mechanisms can cover a wide variety of adaptive behaviors reacting to many different outcomes. The problem with this reply is in determining when processes are general enough. Generality that suffices for knowledge may only be achievable if bodily mechanisms instantiate cognitive capacities so sophisticated that they amount to the sort of higher rational capacities invoked in rationalist accounts. Generality is seen by rationalists about modal knowledge as a hallmark of rational capacities.

The point can be illustrated by bee geometry. Arguably, sensitivity to geometrical patterns that is sufficient for geometrical knowledge requires a versatility in dealing with abstract and idealized patterns that approximates human capacities as practiced in elementary-school geometry. Knowledge of probabilities may come with analogous requirements. One may have to instantiate an ability to calculate probabilities to attain sufficient generality of applications. 

As a consequence, the challenge that Martínez has not yet met is to show that bodily mechanisms can be devised that are both sufficiently general so as to count as providing knowledge of probabilities and sufficiently basic so as to be clearly distinguishable from rational capacities as practiced in explicit probabilistic reasoning.
@H1:ii. the probability-possibility gap
@TXT:The latter part of the challenge can be motivated by the following passage from Martínez: 

@EX:
…knowledge of probabilities is phylogenetically very old. Thus, it deserves investigation as a likely precursor of our knowledge of possibilities—at least a crude version of the latter could be derived from the former via a principle such as Something is possible if there is a time at which it has nonzero probability.
 

@TXT:It is tempting to read this passage as follows: bodily knowledge of probabilities does not fully account for our knowledge of possibilities.
 In order to have at least a crude version of the latter, one has to know a principle like the following: 

Something is possible if there is a time at which it has nonzero probability.

I elaborate on the gap between probability and possibility by distinguishing two relevant alternatives. The first alternative is that bodily mechanisms of the sort discussed by Martínez do track probabilities but do not track metaphysical possibilities in a way that is sufficient for knowledge. There is no manifest metaphysical connection between possibility and nonzero probability. The second alternative is that bodily mechanisms do not track probabilities in the first place. In neither case has Martínez provided bodily mechanisms of knowing metaphysical possibilities.

I shall now discuss the two alternatives in detail.

II.1. First Alternative: Bodily Mechanisms Do Track Probabilities But Do Not Manifestly Track Metaphysical Possibilities. When Bueno and Shalkowski introduce their empiricist theory of modal knowledge based on empirically detectable potentialities, they explicitly leave open the epistemic possibility that the world is ultimately categorical:

@EX:
While we may pursue the question of the underlying fundamental nature of reality, if we like, it has no bearing on whether we are entitled to claims about possibility about a wide range of ordinary, non-fundamental objects. After all, the deep philosophical question regarding modality is not about whether tables are breakable or not, it concerns whether their breakability is ultimately a matter of some foundational modal characteristics of reality or not. No serious party thinks that if reality is fundamentally categorical and not modal then tables are, after all, indestructible! Ordinary modal knowledge is not hostage to some final verdict about the ultimate nature of reality.

This passage reveals a deep difference between the projects of empiricists like Bueno and Shalkowski and those of rationalists like Yablo. Rationalists are interested in claims about metaphysical modality. To the truth of such claims it clearly matters whether reality has foundational modal characteristics or not. Hence, there is a suspicion of a merely verbal dispute:
 empiricists account for ordinary modal claims like ‘the table is breakable’, which they take to be reconcilable with reality being ultimately categorical, whereas rationalists are interested in certain metaphysical truths about deep modal characteristics of the world. What rationalists find dubious is that the empiricist story extends to the latter, and on that empiricists may readily agree.

Transferring the lesson to Martínez’s account, the rationalist concern is that Martínez has provided a mechanism that allows us to settle some ordinary modal claims, claims that are compatible with reality having no foundational modal characteristics whatsoever, but no mechanism that provides access to truths about metaphysical modality. It is the idea of bodily mechanisms providing access to foundational modal characteristics that rationalists find dubiously intelligible.

Empiricists may reply by maintaining precisely the connection between probability and deep modal features of reality that, according to Bueno and Shalkowski, does not matter for the truth of everyday modal claims. Indeed, this seems to be Martínez’s view when he describes the features of reality tracked by his exemplary bodily mechanism as “indeterministic.”
 This is the sort of claim in which Bueno and Shalkowski would not want to get enmeshed. 

To be sure, the claim that there is a metaphysical connection between probability and fundamental modal features of the world enjoys some support. Some authors even present it as one of the platitudes that we take to be constitutive of objective chance:

Basic Chance Principle
Suppose x > 0 and Chtw(A) = x. Then A is true in at least one of those worlds w' that matches w up to time t and for which Cht(A) = x.
 

Jonathan Schaffer uses a connection of the sort captured by the Basic Chance Principle to argue that there is no deterministic chance.
 However, others disagree.

To get a better grip on the debate, consider a high-level chance setup such as a fair coin.
 The chance setup may display a random pattern although any single outcome could not have been different.
 Take a commonplace notion of determinism. Even if the coin’s falling heads at some point is entailed by the natural laws plus the complete particular matters of fact at any cross section of history, we may assign a probability of fifty percent to its falling tails because the coin tosses display a random pattern. If an event can have a positive chance of occurring even if it is excluded by the fundamental way the world is, it is not a matter of course that the positive chance of an event ensures its metaphysical possibility. Hence, one may even question Martínez’s minimum claim: “…if something has nonzero probability, it is possible. Therefore, being sensitive (in the informational sense) to nonzero probabilities amounts to being sensitive to possibility.”
 

Assume the world is deterministic. Then probability-tracking bodily mechanisms track deterministic chance. There are two relevant epistemic alternatives: nonzero deterministic chance of A either does or does not metaphysically require that A be metaphysically possible. It seems that, for a bodily mechanism that tracks deterministic chance to provide knowledge of metaphysical possibilities, the former alternative has to obtain: deterministic chance must require metaphysical possibility. Still, the alternative—that deterministic chance does not require metaphysical possibility—is salient. If A is predetermined not to become true, there is a sense in which A is impossible. It is not a matter of course that we also need to grant that A is still metaphysically possible. Hence, the mechanism would have to be supplemented by an argument ruling out the alternative that A is not metaphysically possible. Such an argument might be built on the distinction between the metaphysical possibility of A tout court and the metaphysical impossibility of A being true in combination with certain truths about the actual world. There are reasonable doubts that a creature that is not in a position to provide such an argument has knowledge of metaphysical possibilities by virtue of tracking deterministic chance.

Now assume the world is indeterministic. The connection between chance and macroscopic processes to which bodily features may be attuned is still highly indirect. Any sequence of events may be indeterministic at the deepest level, but not any bodily adaptation to such a sequence should count as tracking different possibilities for how the sequence may have turned out. We need a closer connection between the deep features that make the world indeterministic and the pertinent bodily mechanism. Macroscopic setups like fair coins do not manifest such a connection. In order to avoid the problems outlined for the case of deterministic chance, the bodily mechanism must come with a sensitivity for the link between chance and indeterminism. It must allow a creature to discriminate between genuinely indeterministic processes and random setups that might as well be deterministic. Otherwise, there would be the relevant alternative that unrealized processes which are assigned a positive probability by the mechanism do not correspond to genuine possibilities. Indeterminacy normally does not become manifest except in very specific macroscopic setups like a double-slit experiment. It does not become manifest in normal random setups as tracked by bodily mechanisms. Without additional metaphysical considerations, a creature that is attuned to high-level random setups cannot be expected to know metaphysical possibilities tied to indeterministic alternatives.

In fact, Martínez simply stipulates that the probabilities tracked by his mechanism directly correspond to genuine indeterministic alternatives. Indeed, macroscopic features tracked by bodily mechanisms may be connected in a Schrödinger’s Cat–like way to fundamentally indeterministic alternatives. Although Martínez’s stipulation seems permissible unless we assume determinism, it is a metaphysical coincidence that the mechanism tracks only indeterministic chances. We can assume that there are many comparable bodily mechanisms that are not connected in this way to indeterministic outcomes. In order to provide discriminating knowledge of indeterministic alternatives, bodily mechanisms that track genuine indeterministic alternatives must be distinguished from comparable bodily mechanisms that may be implemented in a deterministic setting. It is doubtful that Martínez’s mechanism can satisfy this requirement without being supplemented by rational capacities.

I shall set aside the problem of distinguishing genuinely indeterministic outcomes among high-level random setups for a moment to bring out a further problem: if a process as devised by Martínez has to be connected to foundational modal characteristics by such recherché assumptions, my generality concern from the first section arises again in a much aggravated form: knowledge of genuine chances would require systematic bodily access to indeterministic chances. Macroscopic bodily features would have to track a great variety of indeterministic microphysical processes. It seems unlikely that such systematic access is feasible in a world like ours, and it seems highly unlikely that humans instantiate such access. Hence, it is unlikely that, in our case, elementary bodily features provide knowledge of genuine indeterministic chances.

II.2. Second Alternative: Bodily Mechanisms Do Not Track Probabilities. At the beginning of section ii, I distinguished two alternatives. I have discussed the first one (section II.1): whether or not the world is deterministic, the probabilities to which bodily mechanisms are attuned are not connected to metaphysical modality in the right way for bodily processes alone to provide knowledge of metaphysical possibilities. I shall now consider the second alternative: bodily mechanisms of the sort outlined by Martínez do not track probabilities but something different. Frequencies are the salient candidate. Martínez’s argument is formulated for probabilities, but one may say that this is just a rational reconstruction. Frequencies are the real feature the mechanism tracks, because the observable categorical aspects of reality with which we interact, the ones that cause the extinction of suboptimal behavioral patterns, are events that happen with a certain frequency. Take Martínez’s real-life example of birds hedging their bets on the alternatives few big eggs versus many small eggs according to the probability of bad versus good weather. What does the selection is the frequency of good or bad weather conditions.
 There is no principled difference to Martínez’s evolutionary model of Monster Hunt. 

To be sure, it is not trivial to separate probabilities and frequencies. The empiricist is faced with a dilemma. If one is a frequentist about probability, one will deny that tracking frequencies is different from tracking probabilities. But then again the metaphysical connection between probabilities and metaphysical possibilities as represented by (Link) and the Basic Chance Principle seems highly doubtful. I see no reason why frequencies require metaphysical possibilities beyond the actual. If there is no systematic connection between probabilities and metaphysical possibilities, rationalists may deny that Martínez’s mechanism provides knowledge of the latter.

If one rejects frequentism about probability, there is the aforementioned alternative that the mechanism tracks frequencies instead of probabilities. The empiricist may insist that the process of tracking frequencies leads to knowing probabilities. The process selecting the bodily mechanism can only be construed by probabilities, because there is a systematic connection between frequencies and probabilities. The systematic connection ensures that a process selecting for frequencies of desirable outcomes can be modeled by maximizing the probability of desirable outcomes. But if the difference between frequencies and probabilities matters, knowing the former should not trivially suffice for knowing the latter.

For instance, if we assume a best-system account of chance, probabilities are determined by a theory that strikes the best balance of simplicity, strength, and fit with frequencies.
 There is no reason to assume that a simple process as envisioned by Martínez should be selected for these criteria of theory choice. But then it seems doubtful that the process leads to knowing probabilities and not only frequencies. If the process arguably does not lead to knowing probabilities in the first place, it a fortiori cannot be expected to lead to knowing metaphysical possibilities. 
In sum, considering the gulf separating everyday probabilities from deep modal features of reality as granted by empiricists, rationalists have good reasons to doubt that primitive bodily mechanisms suffice for knowing metaphysical possibilities.
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