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Disciplinary Incompleteness


I am struggling to wrap my head around the distinctions between 'calculation' as used by some of the economic sociologists that we have been reading, and 'computation' as used by logicians and computer scientists. Both are terms of art whose meaning differs from their colloquial use, but despite allusions across disciplines, I have not yet encountered a direct reconciliation of their usage.


Establishing this relationship seems important to me since computability theory continues to provoke profound questions in philosophy and metaphysics. In the early 1930s the century's leading mathematicians were hard at work responding to David Hilbert's challenge to find a 'mechanical' technique to determine the truthhood of a mathematical statement. Kurt Gödel's incompleteness theorems, which prove that no non-trivial mathematical theory can be 'consistent and complete' lead directly to Alan Turing's and Alonzo Church's closely related findings about the inherent limits of 'effective methods/procedures/calculations'.  The Church-Turing thesis, a thesis that has never been mathematically proven, but is widely believed to be true, states that “every effective computation can be carried out by a Turing machine”
 


The Church-Turing thesis is often misunderstood for the stronger version of this thesis, namely that “whatever can be calculated by a machine (working on finite data in accordance with a finite program of instructions) is Turing-machine-computable”. As the Jack Copeland, the director of the Turing archives sums up: “it is an open empirical question whether there are actual deterministic physical processes that, in the long run, elude simulation by a Turing machine. It is, furthermore, an an open empirical question whether any such processes are involved in the working of the human brain.”
 Many might dismayed at the prospect that human agency could one day be described, simulated, or actualized  in a Turing machine, but this possibility can not be dismissed out of hand, like many skeptical hypotheses.


The three steps of calculation that Callon describes in Economic Markets as Calculative Devices – (1) “the entities taken into account have to be

 detached. A finite number of entities are moved, arranged and ordered in a

 single space

” (2) the entities considered (taken ‘into

 account’) are associated with one another and subjected to manipulations and

 transformations, still in a very material sense, as in the case of a mechanical

 calculator.

” (3) “a result has

 to be extracted. A new entity must be produced (a sum, an ordered list, an

 evaluation, a binary choice, etc.) that corresponds precisely to the manipula-

 tions effected in the calculative space and, consequently, links (summarizes)

 the entities taken into account.”– closely conform to most variations of the mathematician's “effectively calculable.” Is Callon trying to claim some sacred human territory with the term qualculatoin?  He claims that “Depending on the concrete

 achievement of each calculative step, calculation can either meet the requirements of algorithmic formulation or be closer to intuition or judgment. Such

 a definition establishes a continuum between qualitative judgment and

 quantitative (or numeric) calculation.

”


I understand that it may not be directly relevant or appropriate to open up the eternal questions of freedom and necessity in every socio-economic treatise, but I was struck by the disconnect between this less precise language and the more formal languages that seem to describe very similar phenomena.  I am interested in layering more sociological meat on the analytical philosopher's theses, but I first want to understand how their notions relate to each other. Callon even makes an explicit passing reference to Turing machines
, and I am puzzled by the seemingly intentional avoidance of engagement with a rich and vibrant tradition.
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