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Herb Simon was a highly influential critic of the rationality paradigm in economic theory.  He believed that mainstream economists were on the wrong track when it came to rationality, and he expressed himself vigorously and frequently to that effect.  The key error he saw was not that economists relied too much on the assumption of rational behavior, but that they were incorrect in their understanding of what rational behavior is.  By ignoring some of the constraints with which rational actors have to cope, economists messed up the analysis of this key concept.  There is a characteristic note of reproach in much of Simon’s commentary on rationality that is connected specifically to the perversity and persistence of this “messing up”.

If – as Herb believed and I believe --the bounds of rationality are an important aspect of reality that mainstream economics ignores, a question arises as to the locus and extent of the scientific damage that results from this neglect.  At least at first glance, it seems plausible to suppose that the damage is greatest where the discrepancy between the difficulty of the problem and the available resources for rational problem solving is the largest.  Following that line of thought, one is led to consider example situations where full rationality seems clearly implausible because it would imply enormous calculation demands on the decision maker – demands that in all likelihood could not be met. These situations then help to define the initial agenda for a modified theory that accepts some bounds to rationality.  

A prominent example of this approach is Oliver Williamson’s invocation of bounded rationality in the context of transaction cost economics (Williamson 1985).  A fully rational decision maker could envisage all the innumerable contingencies that might arise in the life of a contract, determine how action should unfold in each, and draft the contract accordingly.  Williamson, however, makes the plausible judgment that this extravagant demand of rationality cannot be met, and proceeds to consider the governance options for transactions on the assumption that complete contracting is not among them.

In a similar spirit, some theorists have based the argument for bounded rationality on considerations of computational complexity (“NP – completeness”). If computation rises exponentially with problem size in some class of problems, it seems clear that realistic decision processes are necessarily overwhelmed at large problem sizes – and realistic problem sizes do get very large.  (Of course, it could always be argued that the decision maker behaves “as if” capable of enormous computation – i.e., “as if” endowed with miraculous powers.) 

In this discussion, I propose to explore the other end of the difficulty spectrum.  Instead of considering situations where full rationality is prima facie implausible, I look at ones where it seems prima facie plausible and perhaps even compelling.  At least, computational considerations alone do not seem to pose an obstacle to full rationality in these situations.  More specifically, I ask whether there are problems that are “easy” in the sense that normal human intelligence should suffice to discover the right answer almost regardless of the attendant circumstances.  To put it another way, is there a class of problems where the assumption of optimal behavior can considered robust?  I call this the “easy problem” problem.  Is there a set of problems that are easy in this sense, and if so how would one define its limits?

I posed this question to Herb Simon in 1983, when we were both attending a conference in Stockholm marking the 100th anniversary of the birth of Joseph Schumpeter.
  He responded by describing two example situations, which I would like to share with you today and discuss a bit.  I might add that I do not recall that there was any request for clarification of the question, nor was there a noticeable computation lag, before Herb began expounding these two very relevant examples.  Bounded rationality is ubiquitous but more apparent in some than in others.

In the first situation, our focal decision maker is seated at a circular table with five other symmetrically positioned participants.  Approximately in the middle of the table, a reach and stretch away from the decision maker,  a fifty dollar bill and a ten dollar bill repose side by side.  At the word “Go”, all participants are free to grab for one bill or the other, and may keep what they get.  Which bill to grab for, that is the problem for our decision maker.

As Herb observed, at first glance this looks like an “easy problem” with the answer  “grab for the 50”.  At second glance one sees the game-theoretic complexity: if the other participants get the easy answer and go for the 50, it might be better to go for the 10.  Indeed, if grabs for the same bill result in ties that are resolved at random, going for the ten definitely has a higher expected value than completing a crowd of six going for the fifty.  There is, of course, a Nash equilibrium in mixed strategies when all participants frame the problem in the obvious game-theoretic way and decide accordingly.

 Thus, while expressing the preference for the 50 over the 10 is an easy problem, the example embeds the choice in a context that makes the right decision problematic.  There are in fact other aspects of the context, taken for granted in the account just given, that potentially have the same effect.  What consequences should I anticipate, for example, if I don’t wait for the word “Go” but just grab the 50 and smile benignly – or grab the 50 and bolt for the door?  By positing that the “rules of the game” are respected, an element of simplicity is introduced that is often not present in real situations.  

What the game theorist excludes by the posited rules is just the sort of rigged context by which the operator of a confidence game makes his profit.  Confidence games invite victims to believe that they confront easy problems when they do not.  Aware of that fact, potential victims often arm themselves with the protective heuristic “If something seems to be too good to be true, it probably is.”   But when that heuristic is being employed, even problems that are objectively easy become complex in the perception of the decision maker; situations in which the incentives are “overwhelmingly clear” are precisely the ones that warrant suspicion.  That people are skeptical and often reluctant to respond straightforwardly in apparently simple choice situations is a point familiar to many sorts of experts, e.g., marketers, pollsters and experimentalists.

Herb’s second example referred to problem-solving studies employing the Tower of Hanoi puzzle.  That puzzle, you recall, involves a number of rings of graded size stacked on a small post, smaller rings toward the top.  There are two other posts, one of which is the goal post.  The problem is to move the stack of rings to the goal post, moving one ring at a time from post to post and never putting a larger ring on top of a smaller one.  

For N rings, the problem is solved by the inductive scheme: move the top N-1 rings to the third pillar, using the N-1 ring solution.  Move the bottom ring, the largest, to the goal pillar.  Place the top N-1 rings on top of it, using the N-1 ring solution again.  (The case N=2 is, uh, easy.)   In the experiments, subjects do this repeatedly and get better at it.  They turn the necessary hand motions into a complex skill, no longer having to think about the logic of the solution.

Herb’s remark about the Tower of Hanoi problem actually related to the consequences of a switch to “Upside-Down Tower of Hanoi” – same problem, only the rings are initially , stacked with larger ones on top, and the rules prohibit putting smaller rings on top of larger ones.  This problem is a simple logical isomorphism of the original one, and if the original has become easy through practice then the logical isomorph should be easy too – or so it might seem.  In fact, however, a subject with a developed skill for the Tower of Hanoi puzzle has a lot of difficulty with the upside-down version.  As I recall, Herb said that solution times initially increase 100% or more.
   

This result is supported by many others relating to of transfer of learning.  For example, in their experimental work on organizational routines Michael Cohen and Paul Bacdayan did a series of experiments in which two person teams learned to function quickly and effectively in a two person game situation involving red and black playing cards (Cohen and Bacdayan 1994).  When trained teams were presented with the modified game in which the roles of red and black were simply reversed, they displayed large increases in solution times, which persisted over many trials.

The point here is that the simplicity of the logical connection between the two versions of the problem situation is no guide to “easiness” because logic has nothing to do with high performance in a repetitive task, specifically with high speed performance.  In the skilled behavior of individuals or the routinized behavior of organizations, deliberative rationality is suppressed (as Dick Nelson and I emphasized in our book (Nelson and Winter 1982)).   The investment in learning is in large part an investment in suppressing rationality so that it doesn’t interfere with performance.  (Such interference is an aspect of what is commonly known as “clutching” in the context of skilled athletic performance.)  Once suppressed, rationality does not automatically regain its influence when it is needed again.

Where does this leave us with respect to the “easy problem” problem?  Herb’s two examples direct us to the conclusion that the ease or difficulty of problem solution is shaped, first, by context, second and more specifically, by previous learning and practice.  All problems have contexts, and no matter how they are stated, they still have unstated contexts.  Thus, it will be very hard to meet the demand for a characterization of an easy problem that is robust in the sense that it depends only on the problem and not on the context.  

The conclusion about learning and practice has very fundamental implications.  If previous learning can make problems either harder or easier, and if it involves the suppression of deliberative rationality, we are left with a picture of economic actors as heterogeneous even in their rationality.  They are shaped in an irreversible, path-dependent way by their previous learning experiences.  Further, these differences are particularly relevant to the domain of effective performance of repetitive tasks.  Because competition drives performance toward high effectiveness, the nature of the connection between effectiveness and rationality is very important to the logic of economic activity..  That high effectiveness comes partly at the expense of rationality is a point we should not forget.  

Let me close with a view of the relationship between the bounded rationality that Herb Simon described and the full rationality that mainstream theory relies upon.  The devices of the full rationality theory are indispensable tools for economic analysis, I have no doubt about that.  That full rationality theory is indispensable does not mean, however, that it is fundamental.  On the contrary, it is the bounded rationality perspective that is fundamental; it provides the general theory within which the true place of full rationality can be accurately seen.  That is the point of the “easy problem” problem, and of Simon’s answer to it.
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Endnotes

* A revised version of remarks delivered at the memorial session for Herbert Simon, meetings of the American Economic Association, Atlanta, GA, January 6, 2002.


� The proceedings of that conference, including discussion as well as papers by Simon and many others, were published as � ADDIN ENRfu ��(Day and Eliasson 1986)�.


� A couple months after writing these words, I saw the movie “A Beautiful Mind”  and was amused at the portrayal of John Nash analyzing a real-life game that is structurally  similar to the example Simon used – with “the blonde” in the role of the 50.  What Nash offers in the movie is a cooperative solution of the form “we can all ignore the blonde and dance with the brunettes.”


� Unbeknownst to me, Simon was apparently much engaged with the issue of problem difficulty at about that time.  See � ADDIN ENRfu ��(Kotovsky, Hayes and Simon 1985)� for a discussion of experimental results on several isomorphs of the Tower of Hanoi problem, one of which takes subjects 16 times as long to solve as the basic problem.  The inversion of the basic problem is not discussed, but there is an analogous relationship between the “Acrobat” isomorph and “Reverse Acrobat” – in the latter, the story line has large acrobats standing on the shoulders of smaller ones.   Average solution time for Reverse Acrobat is almost 70% longer than for Acrobat itself.  (Kotovsky, et. al., 1985, p. 252).





