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The economic system can be viewed as a gigantic computing machine which tirelessly
grinds out the solutions of an unending stream of quantitative problems (Leontief, 1966, p.
237).

The notion that an economic market can be modelled as a computational process has
a long history that Philip Mirowski has explored in some details [1]. This computational
perspective has multiple possible forms though. Mirowski has argued that the market itself
should be viewed as an evolving computational system where the laws economists should
seek are the computational laws of the market, not the computational laws of human na-
ture. A counterpoint to this is provided by the Agent Based Model (ABM) community,
as outlined by Tesfatsion in his reply to Mirowski [2], where he argued for the role of
the computational agent in simulating economic markets. An alternative approach the
eschews the polarity of these views in favour of a rapprochement has been suggested in two
recent pieces of work I have written [3, 4]. This work has shown that dynamic economic
interactions can be decomposed into these two components; the structure of the economic
interaction (i.e. context) and the decision-making process of the economic agents within
this contextual constraint (i.e. cognition). Both of these processes have been shown to be
equivalent to classical (and possibly noisy) logic gates that can be usefully analysed us-
ing information theory. From this point it is possible to consider the dynamic interactions
between the taxonomy of cognitive strategies and the taxonomy of the games themselves [5].

The first part of this talk will introduce the taxonomy of games and the taxonomy of
strategies in terms of logic gates in order to give the computational foundations of games,
the specific structure of interaction, and game theory, the cognitive decision-making pro-
cess used by economic agents within the context of a specific game structure. The second
part of this talk will briefly describe the allocative efficiency and the static aspects of eco-
nomic equilibrium in contrast to recent dynamic representations of markets and how they
relate to formal aspects of computation. In the third section a sketch proof will be given,
based on the parametric analysis of the Jacobian of a well studied economic model, for
the generic partitioning of the economic state space by bifurcations. The goal is to use
a simplified example of Debreu’s social equilibrium existence theorem [6, 7] to illustrate
the systemic issues of multi-equilibrium solutions, i.e. the risk of collapse of an economic
market generically partitions the state space of that market.
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The final section addresses a relevant point for the theory of self-organising economic
systems in which macro-parameters are allowed to slowly vary, causing rapid transitions
between economic states. Debreu had argued that while so-called critical economies [8],
those that are in a singular state with respect to their Jacobians, and are therefore at a
degenerate (non-equilibrium) fixed point, were possible, such states were not generic, i.e.
they had zero measure in a well defined sense. This is true in the case of an economy in
which the underlying fundamentals are fixed, but if these fundamentals are allowed to vary
it then becomes a generic property of an economy that its state-space can be partitioned,
via its singularities, in such a way that there are economic states whose paths between them
will almost surely pass through a singularity, i.e. tipping points. These non-equilibrium
transitions are topologically stable in the sense of Thom [9], i.e. they persist under small
perturbations to the underlying parameter set.
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