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Professionals are frequently consulted to diagnose and 
predict human behavior; optimal treatment and planning 
often hinge on the consultant's judgmental accuracy. The 
consultant may rely on one of two contrasting approaches 
to decision-making-the clinical and actuarial methods. 
Research comparing these two approaches shows the 
actuarial method to be superior. Factors underlying the 
greater accuracy of actuarial methods, sources of resis- 
tance to the scientific findings, and the benefits of in- 
creased reliance on actuarial approaches are discussed. 

A PSYCHIATRIC PATIENT DISPLAYS AMBIGUOUS SYMPTOMS. 

Is this a condition best treated by psychotherapy alone or 
might it also require an antipsychotic medication with 

occasionally dangerous side effects? An elderly patient complains of 
memory loss but neurologic examination and diagnostic studies are 
equivocal. The neuropsychologist is asked to administer tests to help 
rule out progressive brain disease. A medical work-up confirms a 
patient's worst fears: he has terminal cancer. He asks the doctor how 
long he has to put his life in order. 

These three brief scenarios illustrate a few of the many situations 
in which experts are consulted to diagnose conditions or to predict 
human outcomes. Optimal planning and care often hinge on the 
consultant's judgmental accuracy. Whether as physicians, psychia- 
trists, or psychologists, consultants perform two basic fiuctions in 
decision-making: they collect and interpret data. Our interest here is 
in the interpretive function, specifically the relative merits of clinical 
versus actuarial methods. 

Methods of Judgment and Means of 
Comparison 

In the clinical method the decision-maker combines or processes 
information in his or her head. In the actuarial or statistical method 
the human judge is eliminated and conclusions rest solely on 
empirically established relations between data and the condition or 
event of interest. A life insurance agent uses the clinical method if 
data on risk factors are combined through personal judgment. The 
agent uses the actuarial method if data are entered into a formula, or 
tables and charts that contain empirical information relating these 
background data to life expectancy. 

Clinical judgment should not be equated with a clinical setting or 
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a clinical practitioner. A clinician in psychiatry or medicine may use 
the clinical or actuarial method. Conversely, the actuarial method 
should not be equated with automated decision rules alone. For 
example, computers can automate clinical judgments. The computer 
can be programmed to yield the description "dependency traits," 
just as the clinical judge would, whenever a certain response appears 
on a psychological test. To be truly actuarial, interpretations must be 
both automatic (that is, prespecified or routinized) and based on 
empirically established relations. 

Virtually any type of data is amenable to actuarial interpretation. 
For example, interview observations can be coded quantitatively 
(patient appears withdrawn: [1] yes, [2] no). It is thereby possible 
to incorporate qualitative observations and quantitative data into 
the predictive mix. Actuarial output statements, or conclusions, can 
address virtually any type of diagnosis, description, or prediction of 
human interest. 

The combination of clinical and actuarial methods offers a third 
potential judgment strategy, one for which certain viable approaches 
have been proposed. However, most proposals for clinical-actuarial 
combination presume that the two judgment methods work togeth- 
er harmoniously and overlook the many situations that require 
dichotomous choices, for example, whether or not to use an 
antipsychotic medication, grant parole, or hospitalize. If clinical and 
actuarial interpretations agree, there is no need to combine them. If 
they disagree, one must choose one or the other. If clinical 
interpretation suggests brain damage but the actuarial method 
indicates otherwise, one does not conclude that the patient is and is 
not brain damaged. 

Although some research appeared on clinical and actuarial judg- 
ment before the mid-fifties, Meehl (1) introduced the issue to a 
broad range of social scientists in 1954 and stimulated a flurry of 
studies. Meehl specified conditions for a fair comparison of the two 
methods. 

First, both methods should base judgments on the same data. 
This condition does not require that clinical judge and statistical 
method, before comparison, use the same data to derive decision 
strategies or rules. The clinician's development of interpretive 
strategies depends on prior experience and knowledge. The develop- 
ment of actuarial methods requires cases with known outcome. The 
clinical and actuarial strategies may thus be derived from separate or 
overlapping data bases, and one or the other may be based on more 
or fewer cases or more or less outcome information. For example, 
the clinician may have interpreted 1000 intelligence tests for indica- 
tions of brain dysfunction and may know the outcome for some of 
these cases based on radiologic examination. The actuarial method 
may have been developed on the subset of these 1000 cases for 
which outcome is known. 

Second, one must avoid conditions that can artificially inflate the 
accuracy of actuarial methods. For example, the mathematical 
procedures (such as regression analysis or discriminant analysis) 
used to develop statistical actuarial decision rules may capitalize on 
chance (nonrepeating) relations among variables. Thus, derivation 
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typically should be followed by cross-validation, that is, application 
of the decision rule to new or fresh cases, or by a standard statistical 
estimate of the probable outcome of cross-validation. Cross-valida- 
tion counters artificial inflation in accuracy rates and allows one to 
determine, realistically, how the method performs. Such application 
is essential because a procedure should be shown to work where it is 
needed, that is, in cases in which outcome is unknown. If the 
method is only intended for local use or in the setting in which it 
was developed, the investigator may partition a representative 
sample from that setting into derivation and cross-validation 
groups. If broader application is intended, then new cases should be 
representative of the potential settings and populations of interest. 

Results of Comparative Studies 
The three initial scenarios provide examples of comparative 

studies. Goldberg studied the distinction between neurosis and 
psychosis based on the Minnesota Multiphasic Personality Inven- 
tory (MMPI), a personality test commonly used for such purposes 
(2, 3). This differential diagnosis is of practical importance. For 
example, the diagnosis of psychosis may lead to needed but riskier 
treatments or to denial of future insurance applications. Goldberg 
derived various decision rules through statistical analysis of scores 
on 11 MMPI scales and psychiatric patients' discharge diagnoses. 
The single most effective rule for distinguishing the two conditions 
was quite simple: add scores from three scales and then subtrpct 
scores from two other scales. If the sum falls below 45, the patient is 
diagnosed neurotic; if it equals or exceeds 45, the patient is 
diagnosed psychotic. This has come to be known as the "Goldberg 
Rule." 

Goldberg next obtained a total of 861 new MMPIs from seven 
different settings, including inpatient and outpatient services from 
either medical school, private, or Veterans Administration hospital 
systems in California, Minnesota, and Ohio. The accuracy of the 
decision rules when applied to these new cases was compared with 
that of 29 judges who analyzed the same material and attempted the 
same distinction. Some of the judges had little or no prior experi- 
ence with the MMPI and others were Ph.D. psychologists with 
extensive MMPI experience. 

Across the seven settings, the judges achieved mean validity 
coefficients ranging from r = 0.15 to 0.43, with a total figure of 
0.28 for all cases, or 62% correct decisions. The single best judge 
achieved an overall coefficient of 0.39, or 67% correct decisions. In 
each of the seven settings, various decision rules exceeded the judges' 
mean accuracy level. The Goldberg Rule performed similarly to the 
judges in three of the settings and demonstrated a modest to 
substantial advantage in four of the settings (where the rule's validity 
coefficient exceeded that of the judges by 0.16 to 0.31). For the total 
sample, the Goldberg Rule achieved a validity coefficient of 0.45, or 
70% correct decisions, thereby exceeding both the mean accuracy of 
the 29 judges and that of the single best judge. 

Rorer and Goldberg then examined whether additional practice 
might alter results. Judges were given MMPI training packets 
consisting of 300 new MMPI profiles with the criterion diagnosis 
on the back, thus providing immediate and concrete feedback on 
judgmental accuracy. However, even after repeated sessions with 
these training protocols culminating in 4000 practice judgments, 
none of the judges equaled the Goldberg Rule's 70% accuracy rate 
with these test cases. Rorer and Goldberg finally tried giving a 
subset of judges, including all of the experts, the outcome of the 
Goldberg Rule for each MMPI. The judges were free to use the rule 
when they wished and knew its overall effectiveness. Judges general- 
ly made modest gains in performance but none could match the 
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rule's accuracy; every judge would have done better by always 
following the rule. 

In another study using the same 861 MMPI protocols, Goldberg 
constructed mathematical (linear) models of each of the 29 judges 
that reproduced their decisions as closely as possible (4). Modeling 
judges' decisions requires no access to outcome information. Rath- 
er, one analyzes relations between the information available to the 
judge and the judge's decisions. In principle, if a judge weights 
variables with perfect consistency or reliability (that is, the same data 
always lead to the same decision), the model will always reproduce 
that judge's decisions. In practice, human decision-makers are not 
perfectly reliable and thus judge and model will sometimes disagree. 
Goldberg found that in cases of disagreement, the models were 
more often correct than the very judges on whom they were based. 
The perfect reliability of the models likely explains their superior 
performance in this and related studies (5). 

Leli and Filskov studied the diagnosis of progressive brain 
dysfmnction based on intellectual testing (6). A decision rule derived 
from one set of cases and then applied to a new sample correctly 
identified 83% of the new cases. Groups of inexperienced and 
experienced clinicians working from the same data correctly identi- 
fied 63% and 58% of the new cases, respectively. In another 
condition, clinicians were also given the results of the actuarial 
analysis. Both the inexperienced and experienced clinicians showed 
improvement (68% and 75% correct identifications, respectively), 
but neither group matched the decision rule's 83% accuracy. The 
clinicians' improvement appeared to depend on the extent to which 
they used the rule. 

Einhorn (7) studied the prediction of survival time following the 
initial diagnosis of Hodgkin's disease as established by biopsy. At 
the time of the study, survival time was negatively correlated with 
disease severity (Hodgkin's is now controllable). All of the 193 
patients in the study subsequently died, thus tragically providing 
objective outcome information. 

Three pathologists, one an internationally recognized authority, 
rated the patients' initial biopsy slides along nine histological 
dimensions they identified as relevant in determining disease sever- 
ity and also provided a global rating of severity. Actuarial formulas 
were developed by examining relations between the pathologists' 
ratings and actual survival time on the first 100 cases, with the 
remaining 93 cases used for cross-validation and comparison. The 
pathologists' own judgments showed virtually no relation to survival 
time; cross-validated actuarial formulas achieved modest but signifi- 
cant relations. The study revealed more than an actuarial advantage. 
It also showed that the pathologists' ratings produced potentially 
useful information but that only the actuarial method, which was 
based on these ratings, tapped their predictive value. 

Additional research. These three studies illustrate key features of a 
much larger literature on clinical versus actuarial judgment. First, 
the studies, like many others, met the previously specified conditions 
for a fair comparison. 

Second, the three studies are representative of research outcomes. 
Eliminating research that did not protect sufficiently against inflated 
results for actuarial methods, there remain nearly 100 comparative 
studies in the social sciences. In virtually every one of these studies, 
the actuarial method has equaled or surpassed the clinical method, 
sometimes slightly and sometimes substantially (8-10). For example, 
in Watley and Vance's study on the prediction of college grades the 
methods tied (11 ); in Carroll et al.'s study on the prediction of parole 
violation, the actuarial method showed a slight to modest advantage 
(12); and in Wittman's study on the prediction of response to 
electroshock therapy, the actuarial method was correct almost twice 
as often as the clinical method (13). 

The earlier comparative studies were often met with doubts about 
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