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A recent research study reported in the New York Times (January 20, 2004; Subconsciously, Athletes May Play Like Statisticians by David Leonhardt;) offered intriguing insights into how athletes are able to make complex decisions in a split-second fashion.  www.nytimes.com/2004/01/20/health/20TENN.html
Consider a couple of examples that I have assembled:

· A major league baseball batter faces a pitch thrown at over 80 miles per hour.  The pitch is headed directly for the batter’s head.  If it is a curve ball, the pitch may break down and away for a strike.  In that case, the batter will want to stand his ground and take a swing.  If it is a straight fastball, the pitch may strike the batter and end his career.  In a couple of moments, the batter must assess numerous variables to determine whether to stay in the batter’s box and swing or duck and protect himself.  The speed and rotation of the ball, the movement of the pitcher’s hand, knowledge of the pitcher’s repertoire—all to into an equation that is solved faster than it can be verbalized. 

·  Col. John Boyd studied the behavior of “top gun” fighter pilots of military aircraft and found that, during dogfights with enemy planes, they make sophisticated decisions in a matter of seconds.  He described the decision-making process of Observe, Orient, Decide, and Act (OODA), and became convinced that the key to training was to accelerate the OODA loops so that pilots could respond more quickly and accurately than the enemy.  A top pilot himself, Boyd was famous for his challenge that he could start from a position of disadvantage in the air and get behind the tail of any pilot who challenged him within 13 seconds—a challenge he apparently never lost.   

What makes these examples worthy of consideration is that the expert performer is facing a high degree of uncertainty.  There is no way of predicting in advance whether a pitcher will throw one pitch or another, and there is no way of anticipating one’s next adversary in the air.  Once the situation arises, there is also no opportunity for calm, rational, explicit reasoning through the situation.  The subconscious mind must assess the relevant variables and make the optimum decision before any explicit reasoning occurs.

How is this possible?

Here’s a snippet from the New York Times article that describes the recent research:

Each participant in the experiment sat down and placed a hand on a tabletop. A projection of a computer screen blocked their view of the hand. The goal was to guide a cursor, which followed the movement of the hand, from one side of the screen to a target on the other side.

Adding to the uncertainty, the cursor usually appeared slightly to the right of the hand, and the participants caught at most a quick glimpse of it when it was halfway across the screen. Sometimes, the cursor appeared as a discrete point; other times, it was an ill-defined cloud.

The researchers found that when no cursor flashed, people relied on what they had learned during 1,000 practice runs before the experiment: namely that the cursor was, on average, one centimeter to the right of the hand. When a cloud flashed, they considered it, but only somewhat, in a pattern that followed what Bayes's formula predicted. When a distinct cursor flashed, they relied on it and not past experience.

"Most decisions in our lives are done in the presence of uncertainty," Dr. Körding said. "In all these cases, the prior knowledge we have can be very helpful. If the brain works in the Bayesian way, it would optimally use the prior knowledge." 

There are several important pieces of information from the research:

· To make their decisions, subjects needed a prolonged learning period.  It took 1000 practice runs to enable subjects to make accurate predictions of the location of the cursor.  This is consistent with the “implicit learning” research, which has found that subjects who are exposed to complex patterns for thousands of trials eventually learn those patterns and can make predictions based on those patterns at levels far better than would be expected by chance.  Amazingly, however, they cannot verbalize those patterns or how they are making their decisions.  Their learning is truly implicit—processed entirely by the subconscious mind.
· When subjects encountered new, uncertain information that contradicted the patterns they had learned for 1000 trials (the cloud), they weighted the new information in a complex manner that was consistent with Bayesian mathematics.  Stated in practical terms, the subjects gave increasing weight to the new information over time, revising their estimates of the cursor’s location in a way that integrated the new, uncertain information with what they had learned previously.  This also is consistent with the implicit learning research literature.  People can process information in complex, mathematical ways, even when they are not familiar with complex mathematics!  
· When subjects encountered new, certain information that contradicted the patterns they had learned for 1000 trials, they abandoned their previous learning and went entirely with the new data.  That is, they were able to put aside their prior expectations and quickly create a new basis for decision-making.  This is not as easy as it may seem.  People have a natural “confirmation bias” that leads us to seek out information that supports our expectations and ignore data that contradict what we believe.  Here’s a link to an academic article on the subject of confirmation bias:  www.peel.pitt.edu/esa2003/papers/wolfe_confirmationbias.pdf .  What is particularly interesting in this article is that the authors find that the confirmation bias prevents people from making decisions in a Bayesian fashion.  That is, people do not accurately integrate new, uncertain information with old experience—the way experts do—when they stay anchored to their old expectations.  This makes them too slow to react to new data.  Experts are thus not only able to make lightning, subconscious decisions; they can also quickly revise those decisions as new data arrive.  Fast and flexible are hallmarks of expertise.

There are very important implications for short-term trading in this research.  One key conclusion is that the distinction between intuitive, discretionary trading and research-based, quantitative trading may be smaller than we think.  Here is the outstanding finding of the research:

Our subconscious mind is a quant!

When expert traders have been exposed to thousands of examples of intraday price and indicator patterns, their subconscious minds are able to extract patterns from the noise in a manner that they themselves cannot verbalize.  This is implicit learning.  As new information from the market arrives second by second, the subconscious mind integrates it with the old knowledge in a complex, Bayesian fashion.  One or two pieces of discrepant information—one or a few ticks against one’s swing position, for example—will not necessarily trigger a decision to abandon the trade.  As the discrepant information accumulates, however, it changes the expert trader’s estimates of the likelihood that the trade will succeed.  The trade starts to feel wrong before the trader can put his finger on what’s not right.  That gut impression comes from an important place—and is not just a subjective intuition.  It is the result of a rigorous (subconscious) mathematical analysis! 

When new information arrives to the expert trader that obviously contradicts his or her expectations (such as a sudden market reaction to a piece of economic news), the prior learning goes out the window.  The expert trader is quick to exit the trade and revise expectations, rather than wallow in a confirmation bias that now fights the tape.  

What keeps traders from becoming expert performers?  How can we become good Bayesians?  If Colonel Boyd can train a top gun to analyze an enemy fighter pilot’s actions and outmaneuver than enemy in 13 seconds, perhaps we can learn to accurately respond to short-term market patterns.  That is the topic of Part II of this article.
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