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Once a Statistical Prediction Rule (SPR) has been developed (and validated to apply to a particular situation) practitioners in that situation face three possible ways of making a prediction. 

Method #1:  Relying on past experience and training to make an intuitive prediction.


Method #2:  Relying wholly on the SPR developed to be used in that situation.

Method #3:  Taking account of the output of the SPR but possibly modifying it on the basis of professional experience and intuition.


In his classic 1954 book, Paul Meehl summarized approximately 20 studies comparing the validities  of methods #1 and #2 for predicting important human outcomes (e.g. staying out of jail on parole, succeeding in an academic or training program, responding favorably to electroshock therapy).  In no case was Method #1 superior.  By 1996, Grove and Meehl (1996) were able to summarize about 135 studies comparing methods #1 and #2.  In less than five percent was there evidence for the superiority of method #1.  Recently, Swets, Monahan, and Dawes (2000) have compared all three methods -- in the areas of psychology and medicine.  In the former area (e.g. predicting future violence, success on parole, success in a professional or academic program), method #2 was clearly the best.  In medicine, sometimes Method #2 was superior and sometimes Method #3 was.  In no case was Method #1 superior to either of the others.  Swets, Monahan and Dawes used the signal detection statistic of the area under Received Operating Curves (ROC's) as their criterion of predictive validity.  Other investigators have used correlation coefficients and accuracy of categorization -- without any differences in the direction of the results and their implications.


In the area of predicting human outcomes based on behavior (as opposed, for example, to medical outcomes based on evaluations of pathology), method #2 is far superior to both methods  #1 and methods #3.  In fact, a recent  informal analysis by Grove (attach as an appendix) fails to find a single example in which method one or method three is superior to method two.  


A possible implication is that in deciding on loans, method #2 should be adopted.  Use experts only to decide what variables to investigate; evaluate how well these variables predict across alternatives (here loan applicants), and create the best possible SPR.  


There is, however, a particular problem.  We are all sensitive to problems of potential racial, ethnic, religious, or economic bias in making such decisions.  Generally, the method for deciding whether such bias is present is either to use correlation to determine whether there is a statistical relationship between majority vs. minority group status partialling out performance on the criterion, or (closely related, but not identical) to decide whether the regression line predicting performance on the criterion is the same for minority and majority groups.  There is, however, a severe problem with this general approach – one pointed out first in 1991 by R. L. Thorndike (1991).   To understand this problem, consider what happens to low scorers versus high scorers on a SPR when it is as a selection device.   The only error we can make about low scorers in general  is to reject them when in fact they would have done well on the criterion; conversely, the only type of error we can make for high scorers in general is to accept them when they  will do poorly on the criterion.  In that sense, any SPR used for selection (here of granting loans) is “biased” against low scores and in favor of high scores.  That presents a real problem when in fact certain groups have a tendency to score low, specifically minority groups.  (Here, there are no items “biased against” minority group members; it is just that they tend to score lower than majority group members in many situations.) 


That is, when we use an SPR for selecting people who are eligible for good outcomes, we are treating it as if it had validity 1.00 when it does not.  The result is that from ordinary regression effects is that the overlap on the criterion between minority and majority groups will be greater than the overlap on the resulting nonregressive predictions.  That is just a matter of statistical logic.  Thus, if we use the same SPR for minority and majority group members, we’re differentially rejecting a higher proportion of minority group members who would have done well than of majority group members who would have done well.  (Consider the extreme in which the SPR has virtually no predictive value whatsoever and the minority group score is lower; here, we would systematically be rejecting minority group people, when in fact the performance on the criterion of minority group members and majority group members is virtually identical.)  What to do?


This logic indicates that it is impossible to satisfy the criterion of being “fair to the individual” (by treating that person the same independent of status) and “fair into the group.” My suggestion is to attempt a systematic analysis of what using the SPR does in terms of social impact, and then to decide to weight this impact with the statistical validity of the SPR.  There is absolutely no law that says that SPR’s cannot be modified, or that the utility of making maximal predictions cannot be amalgamated with that of creating certain types of “social justice.”


What people often do, unfortunately, is to abandon method #2 in favor of method #1 in order to avoid “dehumanizing” selection that will adversely affect minority group members – with the result that not only does validity decrease, but no one knows exactly what the effect of the “intuitions” of the people making the decision will be.  (One example, not hypothetical.   A senior male doctor interviews people for medical school admissions; he assesses such variables such as “emotional maturity,” “seriousness of interest in medicine,” and “neuroticism.”  Apparently unbeknownst to him, his implicit psychological view of women is that those who are unmarried must be immature, those who are married are probably not sufficiently interested in medicine [as opposed to raising children, for example], and those who are divorced are neurotic.  Not many female applicants received favorable evaluations on the basis of his intuitive judgment. )
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Appendix: References from Will Grove

The following are studies, found during the conduct of my meta-analysis, that allowed an empirical comparison between actuarial (mechanical, statistical, algorithmic) prediction alone, and clinicians’ predictions (once the clinicians had seen, or at any rate had access to, the mechanical prediction for each case); clinicians were allowed to deviate from the mechanical prediction as often or as seldom as they liked: 

Goldman, L., Weinberg, M., Weisberg, M., Olshen, R., Cook, E.F., Sargent, R.K., Lamas, G.A., Dennis, C., Wilson, C., Deckelbaum, L., Fineberg, H., & Stiratelli, R. (1982).  A computer-derived protocol to aid in the diagnosis of emergency room patients with acute chest pain.  New England Journal of Medicine, 307, 588-596.

Leli, D.A., & Felskov, S.B. (1984).  Clinical detection of intellectual deterioration associated with brain damage.  Journal of Clinical Psychology, 40, 1435-1441.

Leli, D.A., & Filskov, S.B.  (1981).  Clinical-actuarial detection and description of brain impairment with the Wechsler-Bellvue Form I.  Journal of Clinical Psychology, 37, 623-629.

Sacks, H.R.  (1977).  Promises, performance, and principles: An empirical study of parole decision making in Connecticut.  Connecticut Law Review, 9, 349-422.

Schofield, W., & Garrard, J.  (1975).  Longitudinal study of medical students selected for admission to medical school by actuarial and committee methods.  British Journal of Medical Education, 9, 86-90.

Watley, D.J.  (1963).  Clinical versus actuarial prediction of college achievement and leadership activity.  Cooperative Research Project No. 2202.

Wexler, J.R., Swender, P.T., Tunnessen, W.W., & Oski, F.A.  (1975).  Impact of a system of computer-assisted diagnosis.  American Journal of Diseases of Childhood, 129, 203-205.

In terms of the coded outcome variable (transformed comparative accuracy statistic) used in my meta-analysis, the mean effect size for these studies (taking the median of effect sizes to represent a study, if a study had more than one codeable effect size) was about 0.078.  This compares to about 0.086 for all study effect sizes, if memory serves.  I conclude that giving the clinician the output of a statistical/mechanical prediction scheme has thus far not been proven to help them make more accurate predictions, than would be made if we eliminated the clinician and just followed the mechanical prediction all the time.

I hope you find this information helpful.

Regards, 


Will Grove

Psychology Department

University of Minnesota
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