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The ineffective mathematician

Suppose you want to know how to find the square of a number, say the number 4. You go to a mathematician who gives you the answer, 16. Thanks, you say to the mathematician, but what about other cases, what’s the general rule?  One would need to know the case, the context, says the mathematician. 

The ineffective epistemologist

Suppose you want to know what to believe. You go to the epistemologist, who gives you the following answer: believe what is true.

The ineffective statistician

You want to know the probability that two independent flips of a fair coin are both heads. Oh, ¼ says the statistician. Good, what’s the general rule, you ask, how do I compute the probabilities of multiple independent events?  I would have to know the context, says the statistician.

The ineffective methodologist

You go to a methodologist, who gives you the answer, yes, you should believe in atoms. Thanks, you say to the methodologist, but what about other cases, what’s the general procedure?  One would need to know a lot about the case, but I can’t tell you what, says the methodologist.

There is always something about context, some unformalized understanding, one must have to carry out a cognitive task, but  progress in epistemology, methodology and statistics is moved by reducing those requirements, in pushing back appeals to the inarticulate, unformalized and ineffective.  Stasis lies in insisting on “context” and resisting demands that it be pushed back, or equivocating on the task.  

The logical positivists, some of them, had a vision of a completely formalized science, formalized, that is, in some version of first or higher order logic, with all methodological relations defined over formulas and their logical relations, and all methodological procedures effective manipulations of those formulas. The vision was itself too general to be effective; the philosophical response seems to have been all or nothing, hence almost nothing. There are, however, all sorts of less general circumstances in which context has been pushed back and methodology there by advanced: Fisher’s experimental design and accompanying statistical procedures, feasible by hand; Bayesian statistics, which with the computer replaced ineffective injunctions to adjust probabilities by conditionalization with procedures for doing so, the PPN formalism which gave epistemic order to metrical gravitational theories, the ever growing literature on graphical statistical models that localizes which data patterns require specific graphical features, and so on.  
I do not mean that only algorithmic work is effective. Quite often non-algorithmic work gives insight that indicates the possibility of algorithms, and that is enough; hence the importance of efforts as different as Boole’s logical work, and of Box Jenkins time series modeling, or, I will bravely suggest, Spanos’ work on economic modeling. 
In contrast, philosophy of science methodology these days is largely ineffective: 
1. Hypothesis consideration procedures: Popperians say science should proceed by forming bold conjectures, testing them, and, when they are refuted, going on to the next bold conjecture.  Not a bad idea, but what is an effective procedure for judging the “boldness: of conjectures? And whatever it is, why those judgements? Popperian philosophy of science has progressed not an inch since Popper, because of his two sides, one analytical and formal and effective, the other moralistic and sloganeering, the second seems to have been more influential. There is an effective theory from the formal learning theorists, but its presuppositions make it rarely applicable.
2. Credit assignment problems: which hypotheses should get credit from a body of observations, and which should be discredited, and why?  It is germane but insufficient to say those that are severely tested without telling us how to estimate the probabilities of the observations were a specific hypothesis false, unless no credit is ever to be given to any hypotheses except those that specify a sampling distribution. Is credit to be given to the field equations of general relativity, to Lorentz signature of space time, to the conservation laws, to the stereochemical structure of DNA, to natural selection as a mechanism of evolution—or not, and whichever, why?  Bootstrap testing was a failed attempt at a too-general solution, while search strategies for causal models, as noted above, exploit a variety of  specific connections between causal structure, distribution families and probability relations in data. Surely there must be a lot to find out in between the too general and the fairly particular.
3. Change of Inconsistent Belief: there are several formalisms allegedly sketching how a body of beliefs should be modified when confronted with evidence that is believed but inconsistent with it; that is essentially a matter of how to revise an inconsistent set of beliefs, since, of course, one possibility is to disbelieve whatever propositions are described as evidence. But they describe only the broadest constraints, in terms of unspecified quantities (e.g., “information”).

