





Conference on Adaptive 







Systems and 









Mechanism Design







University of California, 







Irvine







23 January 2009



QUESTIONS ABOUT ADAPTATION




    Kenneth J. Arrow

I.  ARE “ADAPTIVE SYSTEMS” A SPECIAL ENTITY? 
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III. STABILITY AND INSTABILITY; WHICH IS 
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I.  ARE “ADAPTIVE SYSTEMS” A SPECIAL ENTITY? 


A. General Dynamic Sytems

xt  = state of system (vector), ut = outside (exogenous) influences (possibly stochastic), system defined by,


xt+1 = f(xt, ut).






(1)

a general dynamic system.  
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B. Are Adaptive Systems Different?


1. Local effects: Structure of f.



2. Preferences among states



3. Control variables?: vt


 xt+1 = f(xt, ut, vt).





(2)


Who is controller?  Leviathan?  Federal Reserve? Congress? U.N. 


Is the controller a player? Control and the foundations of cooperative, non-cooperative game theory (including mechanism design)


“Who will guard the guardians?” (Juvenal)
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II. ADAPTATION AND VALUE JUDGMENTS


A. Are Adaptations Motivated?

Seems to be implicitly assumed that genotypes can be thought of as striving for success.  “Natural selection” on the basis of survival.  Sometimes applied to inanimate formations (e.g., geological).  In human (social) systems, we usually have additional criteria of success; consumption, domination, solidarity, ethical.  These can be thought of as evaluative, normative. Apply to subsets of equations (1). 
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B. Evaluation of and Adaptation in Whole Systems

Can one speak of the whole system as being “adaptive”? Welfare economics (“as by an invisible hand”).  Collective outcome governed by individual motivations.  There must be some idea that evaluation of collective outcomes is consistent (in some sense) with individual motivations.  In ecology, sometimes biomass is used as an evaluation in comparing, e.g., monoculture with planting a variety of plants.  
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III. STABILITY AND INSTABILITY; WHICH IS 
ADAPTIVE?

A. Stability of Ecosystems, Economies: Resistance to random disturbances (forest fires, blights, changes in consumer demands or production possibilities, e.g., price rationing in case of scarcity).  Other terms: resilience, robustness.  
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B. Stability of Economic Equilibrium. What is the dynamics of disequilibrium?  Supply and demand; turns out not to work out under all conditions.  Saari-Simon Theorem: In general, more information than is contained  in supply and demand is needed.  
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IV. THE BIOSPHERE AND THE ECONOMY AS 
ADAPTIVE SYSTEMS


A. Evolution                                                           
“Creative destruction” (Schumpeter).  Tennyson (in 1847!): “Nature lends such evil dreams?/ So careful of the type she seems,/So careless of the single life…’So careful of the type?’ but no,/From scarpéd cliff and quarried stone/She cries, ‘A thousand types are gone;/ I care for nothing, all shall go.”  Evolution has achieved the surviving leaves on the tree.  Can one evaluate this?  We can hardly avoid anthropocentrism.  
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B. Economic Growth 

Based on innovation (technological, institutions) – not

to be resisted (subject to externalities).  But we do want robustness in some sense; change without collapse of socioeconomic links. Jobs will change, skills will become obsolete; but need expectations that new jobs will be created, new opportunities created, contracts honored (at least to a major extent). 
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C. An Example: Modularity

Modularity is usually presented as useful to the achievement of robustness (prevents spread of disturbances). In economics, protectionism (isolating, at least partially, the economy of a country from the rest of the world) would be a way of achieving modularity.  Although the matter is not entirely without dispute, the prevailing view is that removing trade restrictions is basically a good thing.  The traditional argument is the fuller use of the resources available, but the stimulus to the adoption of new ideas may be even more important.
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