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This volume is the third in a series of volumes of the proceedings of conferences held at the Santa Fe Institute (SFI), the previous two being Anderson et al (1988) and Arthur et al (1997), a pattern of one book every nine years so far.  The conference was held in November, 2001, and it may well be the final one of precisely this series as the Economics Program at SFI has ceased to exist as such, although a broader program in evolutionary science is operating under the direction of Samuel Bowles, with the final paper in this volume on “Prosocial emotions” by Bowles and Herbert Gintis perhaps indicating what might be seen in the closest thing to a followup in this series eventually.  Thus whereas the first volume represented revolution and the second represented new development, this volume suggests culmination, possibly even elegy.


The papers fall into four categories: on learning, on problems in financial market analysis (with some of these papers following the econophysics approach), on non-market-mediated social interactions, and then a kind of rump section on evolutionary processes with the a paper on the history of technology by Joel Mokyr along with the Bowles and Gintis paper.  The Mokyr paper contains some fascinating material on steam engines, steel, and some other important technological innovations, but is the only paper in the volume to eschew formal mathematics.  The first section also has only two papers: an excellent one by Christopher Carroll that uses a model of contagions to model the diffusion of rational expectations about the macroeconomy and one by Charles Manski on how social learning of innovative decisions may take other forms than the usual “S-shape.”  Both of these papers extend previously published work of the authors, a pattern that holds for many of the papers in the volume.


The second section consists of four papers.  The first is by Blume and David Easley on how different degrees of rationality impact asset market dynamics.  They argue in general that agents with inaccurate expectations can influence asset market dynamics in the short run, but that in the longer run, rational expectations will tend to dominate such markets.  The second is an overview of econophysics approaches to studying financial markets by founder of the movement, Eugene Stanley, along with Xavier Gabaix, an economist at MIT, and two physicists from Stanley’s Boston University, Parameswaran Gopakrishnan and Vasiliki Plerou.  This is a solid and well done piece.  Moshe Levy then focuses more particularly on econophysics approaches to wealth distribution and its relation to stock market outcomes, drawing on the apparent factoid that at lower wealth levels, the distribution appears to be lognormal, but appears to be Pareto at high wealth levels, where wealth is largely determined by capital market outcomes.  Finally this section ends with a paper by Doyne Farmer and others at SFI, László Gillemot, Eric Smith, and Marcus Daniels, plus Giulia Iori from Kings College in London and Supriya Krishnamurthy of the Swedish Institute of Computer Science.  This paper is probably the one most reflecting an ongoing project at SFI, and can be compared to the “Santa Fe stock market model” presented in the second volume.  It generates endogenously distributions of outcomes from dynamics of double auctions.  This is an admirable effort, also with distinct econophysics overtones, Farmer being a longtime physicist at SFI.


The third section contains five papers.  The leadoff extends to the multinomial case earlier overview work on social interactions by William Brock and Steven Durlauf, well done, with a new findings on identification results for arbitrary error distributions and on the scaling of thresholds for multiple equilibria with the number of choices.  Durlauf was one of the editors of the second volume in this series, and Brock is the only author to appear in all three of its volumes.  


The second by Stephen Morris and Hyung Son Shin summarizes recent work that undermines an old generalization associated with complexity theory: the idea that heterogeneity of agents can lead to multiple equilibria outcomes.  This strain of litterature, based on various game theoretic approaches, comes to the opposite conclusion: that increased heterogeneity of agents tends to move systems to having uniqueness of equilibria.  The argument is essentially that uncertainty about opponent responses tends to “smooth out” best response functions, thus eliminating the multiplicity of equilibria.  They then extend this idea to the analysis of social multipliers.  This is an ingenious paper that develops important ideas.


The third paper by Larry Samuelson studies the patterns of Nash equilibria in situations where agents are concerned about outcomes relative to those of other agents.  The fourth paper by Peyton Young demonstrates that the geometry of a diffusion network for new technologies determines the upward bound for the rate of such diffusion, a neat original result.  The fifth, by Timothy Conley and Giorgio Topa, shows that models of social interactions can do well empirically in explaining patterns of unemployment at the census tract level in Los Angeles, an original paper done just for this volume.



The book is dedicated to Kenneth Arrow, as was the conference itself, one of the editors of the first volume in this series and longtime mentor and godfather of the Economics Program at SFI.  Most papers make some reference to his work, especially in risk analysis or learning by doing.  It is perhaps appropriate that one of the editors, Steven Durlauf, holds the Kenneth Arrow Chair in Economics at the University of Wisconsin-Madison.


The papers in this volume are generally well done and well ordered within it, reflecting thoughtful editing and selection by the editors.  However, I would like to direct the remainder of my comments at remarks made in the Introduction by the editors (p. 2).  “The models presented here do not repesent any sort of rejection of neoclassical economics…the theory was able to absorb SFI-type advances without changing its fundamental nature.”  These statements contrast strongly with what one finds in the introductions by editors to both of the previous volumes, especially the second one, with this difference in view perhaps reflecting the presence of Brian Arthur as an editor of the second volume and his absence from any role in this volume.  Obviously we have a matter of interpretation here, but I think that the second part of this is particularly overdone, even if not completely so.  Several aspects suggest themselves in relation to these claims.


One is the previously mentioned fact that only a few of these papers are really original, with the Farmer et al one, that by Peyton Young, and the Conley and Topa ones standing out especially (even though the last is a relatively pedestrian effort among this selection, while nevertheless arguably important).  The others are all essentially relatively minor extensions of previously published papers by the same authors, which had generally appeared in leading journals.  This almost by definition made them less likely to be earth-shatteringly revolutionary, even if they are generally of a high quality.  Of course it is understandable that the editors would tend to select authors who had already done work viewed as relevant and important, with the full expectation that they would supply more of the same, more or less.  Thus, following the remarks already quoted, the editors argue (ibid) that, “relative to the halcyon period of the 1980s, this SFI volume is more modest in its claims, but we think much stronger in its achievements.”  This is probably true in comparison with the first volume, but frankly it is not clear that it is in relation to the second volume of this series.


 That this is the case raises the possibility that it is the complexity concept itself that has been absorbed by neoclassical economics, something essentially suggested by the editors.  It may be useful here to note a distinction made by Colander et al (2004) between “mainstream” and “orthodoxy” in economics.  The former is an essentially sociological concept, referring to economics done by leading individuals in the profession.  The second is essentially an intellectual concept, referring to a largely internally consistent body of knowledge or thought that has been codified as established and is taught in leading textbooks, especially at the graduate level.  Colander et al make clear that much of what is done by “mainstream economists” is not necessarily “orthodox” in this sense, even if many leading heterodox economists that it must be so, with “heterodoxy” involving both a sociological aspect of alienation from the leading centers of the profession, as well as philosophical or intellectual positions opposed to the established orthodoxy.  

Thus, without doubt what one finds in this volume is “mainstream,” but it is not at all clear that it is “orthodox,” even if one or two pieces arguably might be so (with the one by Morris and Shin possibly an example, with their argument that heterogeneity leads to uniqueness of equilibria).  I think this volume could have had a stronger input of more heterodox economist, even while staying within the stable of those who have visited SFI and participated in its programs to some degree, with obvious examples being Brian Arthur himself as well as someone like Duncan Foley, who has never appeared in any of these volumes despite his participation in activities at SFI.  The more potentially heterodox edge of this volume was already largely weeded out in advance.

While it could be argued that the editors are naturally inclined towards some kind of consensus accommodation with the mainstream establishment of economics, perhaps because of their roles as the editors of the forthcoming Revised New Palgrave Dictionary of Economics, it can also be argued that the acceptance by important parts of the mainstream makes their argument substantially correct, despite some potential lacunae.  Thus, one certainly does see many more papers today in leading journals that rely on assumptions about heterogeneous agents than one did 20 years ago.

Nevetheless, an important part of the mainstream does not adhere to this and continues to reject this approach.  Or to be more precise this part favors the alternative approach of assuming a representative agent with rational expectations whose behavior can be modeled to explain macroeconomics in particular.  While some former advocates of this latter view have moved somewhat toward the SFI, position, notably Thomas Sargent who even provides a blurb on the back cover of the book, there are others who appear to have moved in the opposite direction.  Michael Woodford comes to mind, who also participated in SFI work and whose early work clearly followed a complexity perspective, but who has more recently become a leading figure in the development of the increasingly dominant stochastic dynamic general equilibrium (DSGE) approach to macroeconomics, an approach that follows the new classical dictum and which appears to be emerging as a sort of new form of narrow orthodoxy (although probably its advocates would deny that the label “narrow” is appropriate).  Perhaps it is appropriate in this regard that the first paper in this volume, by Carroll, rather directly challenges the assumptions and appropriateness of this emerging DSGE model.  Clearly the SFI approach contrasts sharply with at least this variety of “neoclassical economics.”

 In connection with this I note that among the more original papers in the volume one finds strands that probably do point in future directions that SFI-type complexity research seems to be headed.  One of these is associated with the Farmer et al paper and is the newly emerging econophysics phenomenon.  SFI has had much to do with this, although this phenomenon has become very controversial and is itself undergoing some critical evaluation (Gallegati et al, 2006).  We shall not pursue this further at length here (see Rosser, forthcoming), but simply note that to some extent the econophysicists are caught in the problem of defining themselves intellectually rather than just sociologically, this latter taking the form of saying that econophysics is simply what physicists do when they use physics models to study economics, as is argued by Mantegna and Stanley (2000, pp. viii-ix). 

Another newer aspect is suggested by the paper by Peyton Young.  His finding of the importance of geometric structures is reminiscent of the “small worlds” approach of mathematical sociologists such as Duncan Watts (1999), which has arguably become quite faddish.  Nevertheless, it would seem that there is more here to be studied.  Of course it can be argued that this sort of thing has already been of interest to researchers at SFI as some papers in the second volume of this series emphasized graphic approaches, notably those of Yanis Ioannides and of Alan Kirman.

Finally, while the paper itself may reflect other work by the authors, the Bowles and Gintis paper does indicate what is in fact being done at SFI now in the wake of the demise of the Economics Program per se there.  This reflects a strand of the complexity approach argued for in Colander et al (2004), namely that economics is likely to become more a part of a broader social science approach.  While traditionally SFI has seemed to emphasize inputs to economics from the harder sciences, especially the statistical mechanics approach from physics (which in turn may have spawned the econophysics movement), and also evolutionary approaches from biology, much of what has been going on at the cutting edge of economics recently has involved inputs from other social sciences such as psychology and sociology.  At least part of the future involves this.

Personally I regret the ending of the Economics Program at SFI.  If this volume is the tombstone of that program, then it is a worthy and substantial tombstone.  The editors deserve applause, even if we might have hoped that they might have been a bit more heterodox in their ultimate approach.
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