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Computable Economics: The Arne Ryde Memorial Lecture Series, by Kumaraswamy Velupillai, 2000, Oxford University Press. 

Economists’ interest in the procedural lacunae of rationality undoubtedly follows from the protean figure of Herbert Simon.  One marvels at the decades that have elapsed before we have a book of this stature to address the implications for economic theory of the epochal 20th. century developments in mathematical logic and computation theory on the limits of finitely implementable procedures or algorithms. Whilst Velupillai has spared no effort to open the sluice gates on these intellectual flood waters, the self-styled praetorian guards of economic theory have succeeded far too long in barricading our science.   

The book begins with the premise that in so far as an intuitive notion of calculation or of an algorithm can be formalized, the current consensus favours the Church-Turing thesis.  The latter states that the models of computation considered so far, prominent among these being that of the Turing Machine (TM, for short), have all been shown to be equivalent to the class of general recursive functions. Following from the Church-Turing thesis, a number of decision problems can be proved to be algorithmically unsolvable.  As these impossibility results, typically referred to as incompleteness or undecidability results, are of a logical kind aimed at the avoidance of reductio ad absurdum in calculations, they cannot be overcome by material advances in computer technology.   A well known decision problem, Hilbert’s Tenth Problem, for which no uniform decision procedure exists for its solution is the class of diophantine equations, viz. polynomials with integer coefficients.

Velupillai's main thesis is that the pragmatic science of Economics which focuses on efficient human action must in principle be founded on recursion theoretic results that delimit what can and cannot be implemented by algorithms.  We are faced with the prospect that what many hold to be 'solid' micro-foundations of rational economic choice in the traditional Bourbakian formalism of economic analysis are not  in fact algorithmically implementable.  The upshot of these limits to formalist calculation has been the growth of alternative approaches which to the jaundiced eye may seem like a spin-fest of weasal words such as adaptive, evolutionary, behavioural, inductive, boundedly rational, etc.  Velupillai offers an interesting anti-dote to a fallacious distinction between the perfectly rational and the boundedly rational.  The latter is held to be a less than perfect approximation of the former, typically on the grounds of limited information processing ability of the brain.  Velupillai considers a simple standard neuronal unit of Mc Culloch and Pitts which has the power to compute anything that a TM can (p.56) and then assumes that a perfectly rational agent cannot be more computationally powerful than a TM.  Even a simple evaluation of the truth value of X or else Y type proposition which is necessary for categorization of objects of choice, involves calculations of the neuronal network that are non-linear, of over dimension three, along with the assignment of integer or rational valued weights as in the solution of a diophantine equation.  As no uniform solution procedures exist for this, even the perfectly rational agent qua TM will arrive at a solution in an adaptive way using trial and error techniques. Thus, the often cited distinction between perfect and bounded rationality is a specious one. 

The book portends that the powerful 'positive' contributions of recursive function theory will be in the areas of dynamical market equilibrium conditions and equally significantly in the modelling of randomness and information.  Velupillai’s vision of a unified theory of micro-economic rationality and macro economic dynamics resides in what he calls computational universality.  By the latter is meant that rational agents have the computational capacity of a universal TM that can simulate the behaviour of other such machines.  This notion also coincides with the Chomsky-Wolfram schema given in the pioneering work of Albin(1997). Data from dynamical systems with computationally rational agents (CRA, for short) will not generate trajectories equivalent to limit points, limit cycles and even just strange attractors.  Computational universality will result in irregular “structure changing” dynamics (ibid. p. xiv) well known in economic systems.  A full demonstration of this is put off by Velupillai to a sequel to this book though he has discussed this elsewhere in the context of his mentor Richard Goodwin’s view that structure changing “dislocating  innovations” (Hahn,1996) of the Schumpeterian business cycle are the consequence of capitalist growth.  Decades of theorizing based on the Ramsey/Solow type growth models that had cut loose from business cycle theory has been an unfortunate misreading of capitalist dynamics and certainly not in keeping with CRAs.  

Inductive inference that is recursion theoretic with “no need to rely on any apriori notion of probability” (p.68) could revolutionize our view of randomness and information.  The pragmatism of defining randomness in data by some measure of the difficulty of extracting patterns by a general search program must strike one as more far ranging than tests of lack of serial correlation that have dominated analyses, for instance, in financial economics.  Indeed, an alternative formulation of the efficient market hypothesis along the lines of the complexity of algorithms for pattern extraction from asset price data has been proposed by Chen and Yeh (1997).  In Chapter 5, Velupillai gives a masterful discussion of the Kolmogorov-Solmonoff-Chaitin thesis on algorithmic complexity with the latter defined in terms of the shortest program needed to generate a given binary sequence.  On inductive learning within a Bayesian setting, the Solmonoff universal prior is recommended for its least costs of inference compared to other arbitrary priors.    

In Chapter 7, Velupillai draws on early work by M.O Rabin on arithmetical games in which winning strategies exist but for which no effective procedure can equip the players with these. Notwithstanding the well known riposte that because white can checkmate black in a number of moves from a given configuration is no reason for not playing chess, market games are effectively redundant unless this non-trivial property of the absence of an algorithmic decision procedure for winning strategies holds.  This is in keeping with Velupillai's earlier insight that no arbitrage market equilibria must imply undecidable system dynamics. 


For a book placed at the "confluence of events that led to the fundamental results of Gödel, Kleene, Church, Post and Turing "(p.8) there is, nevertheless, a major omission. There is no discussion of the consummate skill with which Gödel (1931) exploited the deep self-referential structure in meta analysis to construct the undecidable proposition from the simple but ubiquitous structure of opposition or falsification (an insight he drew from the Liar, see, Markose(1999)). Gödel’s undecidable proposition as Emil Post subsequently showed belongs to a domain of the set whose members cannot be exhaustively listed by any algorithm.  Such ex ante non-listable objects which merit the epithet of innovations in the context of the Gödel result has the set theoretic property that Post calls productive in that the formalism can never be complete. That CRAs can by contra positions exit from any given listable formalistic structure is of utmost significance to the above mentioned  rivalrous and dislocating nature of capitalistic innovations.  Velupillai is ever mindful that it is precisely such epochal results on the limits of calculation that make creativity centre stage in economic dynamics.  This book is not, therefore, for those who seek to see out their sinecure unchallenged by new vistas. 
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