
 1 

A Minimalist Approach to Rational Order1 

Shyam Sunder, Yale University 

 

Welcome to this virtual assembly of over 200 scholars from about forty countries from 

various time zones around the globe to share our explorations of ideas about how we think 

about parts and the whole--micro and macro phenomena in a variety of disciplines. The 

problems of micro-macro links are so pervasive that they have received attention from thinkers 

in many civilizations over the past millennia. Without a physics background myself, it was not 

until I joined Yale in 1999 when  I realized that the Gibbs Hall across the street is named after 

that distinguished American scientist and a son of New Haven, Josiah Willard Gibbs, who 

secured the foundations of the laws of thermodynamics in the statistical properties of the possible 

states of a physical system composed of many particles. 

Scientific endeavors to understand our physical and social worlds take two distinct but 

complementary directions—analysis of the whole by subdividing it into ever smaller parts, and 

synthesis of parts to form the larger systems. This analysis-synthesis occurs at many different 

hierarchical levels as  physicist Philip W. Anderson (1972) and social scientist Herbert A. Simon 

(1996) have elegantly written about. 

 Over the past century, it has been well-documented that we, as individuals, often fail to 

choose the best course of action by intuition alone? One way of addressing social consequences 

of such behavior is to study the faults in human intuition and deliberation and to attempt to fix 

 
1 Opening remarks at the First Conference on Zero/Minimal Intelligence Agents (Yale School of Management, 
Cowles Foundation and Max Planck Institute for Human Development) on October 22-24, 2020.  

https://en.wikipedia.org/wiki/Laws_of_thermodynamics
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the problem at the apparent root of individual behavior. An alternative, perhaps easier, 

approach is to consider how social institutions can help us achieve relatively efficient outcomes 

despite the limitations of our internal cognitive capabilities.  

Throughout history, humans have devised social mechanisms—norms, laws, and 

institutions—to help minimize the effect of individual shortfalls on social outcomes. The price 

or market system of private goods is one of these economic mechanisms. Sociology studies 

groups such as family, village, professions and nation with varying levels of solidarity. Political 

science examines the power structures and mechanisms for selecting or electing people 

endowed with power.  

Social norms such as marriage, education, and market exchanges are examples of 

continuing evolution through which macro order emerges from individual activities. Properties 

of aggregate level social outcomes resulting from interaction among individual-goal oriented 

actions can be surprisingly different. Scholars of the Scottish Enlightenment recognized this 

phenomenon, as reflected in the words of Ferguson (1767): “… the result of human action, but 

not the execution of any human design…”, and Adam Smith (1776): “… he intends only his own 

gain, and he is in this, as in many other cases, led by an invisible hand to promote an end which 

was not part of his intention.” Indeed, the image of the “invisible hand” of markets has become 

a dominant metaphor for how beneficial social outcomes can emerge even when individual 

actors are self-interested. 

Complexity theory in physics suggests that a distinct macro order can emerge from 

interactions among micro-level components of larger systems.  In other words, the properties 

of the macro order can be quite different from the properties of the micro order. Natural 
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science and social science are replete with examples: the properties of a crystal of common salt 

have little in common with the properties of its sodium and chlorine atoms; macro properties 

of water sloshing in a jug or waves moving across the ocean surface have little in common with 

the water molecules executing rapid three-dimensional Brownian motion in random directions.  

Rational order is achievable in simple price systems, even in the absence of Ferguson 

and Smith’s “striving” by individuals. Becker (1962) had shown that the downward slope of 

demand functions arises from random consumer choice from their budget sets, and diminishing 

marginal utility is not necessary. In the same year and journal, Vernon L. Smith (1962) reported 

that a handful of profit-motivated student traders could achieve near perfect market outcomes 

in double auctions under far-from-perfect market conditions. It turned out that replacing 

Smith’s human traders by Becker’s random choice in the market institution reveals rationality 

as an aggregate-level property of social institutions (price systems in this case) largely 

independent of an individual’s micro-level behavior.  

Much work has been done during the past three decades on  the idea that simple or 

random behavior can generate complex and rational order at an aggregate level in many 

contexts beyond economics in other social sciences, computer science, ecology, energy 

networks, and electrical engineering, and philosophy. The fundamental lessons of complexity 

theory and emergence apply to just about all phenomena we know of.  

How can a rational order arise in spite of the imperfections and limitations of 

“irrational” individuals who participate in it? To quote Hayek:   

Civilization advances by extending the number of important operations which we can 

perform without thinking about them. This is of profound significance in the social field. 
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We make constant use of formulas, symbols, and rules whose meaning we do not 

understand and through the use of which we avail ourselves of the assistance of 

knowledge which individually we do not possess. We have developed these practices 

and institutions by building upon habits and institutions which have proved successful in 

their own sphere and which have in turn became the foundation of the civilization we 

have built up. (1945, para 25).  

In his analysis of methodological individualism that forms the basis of a large body of 

economics during the recent decades, Kenneth J. Arrow (1994, p. 8) points out:  

In the usual versions of economic theory… it is necessary to base all accounts 

of economic interaction on individual behavior… under the name of rational-

actor models. … In fact, every economic model one can think of includes irreducibly 

social principles and concepts … social variables, not attached to particular individuals, 

[which] are essential in studying economy or any other social system.  

In this conference on zero and minimal intelligence agents, we have the privilege of 

being joined by philosophers, mathematicians, physical scientists and engineers, computer 

scientists, as well as social and management scientists from a broad spectrum of interests. They 

will share their thoughts and analyses of links between micro and macro phenomena, and the 

use artificial agents with little or no intelligence or intention. Such agents can be used both as 

an instrument of exploring these links, as well as, of discovering any value in using such agents 

as a descriptive model at micro-levels. The results from both kinds of explorations continue to 

surprise us.  
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Rational order can arise without rational decisions. Design can emerge without a 

designer. Let us start with the first session, “Zeroing-in on Zero-intelligence: Externalism, 

Automaticity and Opaqueness” organized and chaired by Prof. Dave Cliff of the University of 

Bristol.  
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