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THE PARAMORPHIC REPRESENTATION OF 

l 
CLINICAL JUDGMENT 

Paul J. Hoffman 

The primary task of clinical diagnosis is that of collecting , evaluating, 

and assimilating information with respect to the patient. The starting point is 

the information itself; this may be in the form of laboratory test results, bio­

graphical data, scores on psychological tests, manifest symptoms, or other observ­

ables. The end result is a judgment; this may take the form of a recommendation 

concerning treatment or discharge, a decision that certain other data are nec­

essary before final judgment is made, or a classification of the patient into a 

diagnostic category. What intervenes between beginning and end is, for each 

clinician, a quite complex idiosyncratic process . It is the purpose of this paper 

to demonstrate that the process is capable of rigorous investigation and descrip­

tion. 

The Mental Process 

In dealing with the manner in which clinicians utilize information at their 

disposal to arrive at judgments or decisions, it may appear that investigations 

would be concerned primarily with mental processes; and since mental processes 

have often been equated t o or placed within the realm of subjective experience, 

it would be well to make one or two observations for purposes of c larification. 

In the first place, the term mental process is often directly equated with sub­

jective experience, But as private experience, the mental process is not ob­

servable . Hence, acceptance of this definition places the process beyond the 

realm of legitimate scientific inquiry, except as it may be inferred from ob­

servable phenomena such as verbal responses. And since no criterion can exist 

for the validation of inferences concerning subjective experience, the inferences 

are s imply ways of finding agreement in the use of language or other symbolic 
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responses between the subj ect and the observer. If an observer makes "good" in­

ferences concerning a s ubject , this means at most that a consensus exists between 

them with r espect to the symbolic behavior involved. Understanding of the mental 

process qua s ubjective experience can never go beyond this level. 

On t he ot her hand, mental process may be alternately defined . It may be 

cons idered as a physical (e.g . , neurological, biochemical ) event capabl e of direct 

observation, i .e., using electrophysiological, neurophysioiogical, and similar 

techniques. To be sut>e, these techniques have so f ar yielded little that satis­

factorily describes cognitive mental functioning, and this is perhaps unfortunate . 

It does not f ollow that the approach is sterile. Improvement in the techniques 

of measurement and in the application of more explanat ory model s may ultimately 

result in great progress , even though this may seem remote at the present time. 

This second definition is not unreasonable by any known standard , and it may 

surely encourage productive research and a resulting clarification of bas ic issues. 

But it is perhaps too early to say. 

This brings us to the third sense in which the term mental process may be 

employed . I t should first be pointed out that any realm of scientific investi­

gation is desi gned to provide , among other t hings , a useful level of objective de­

scription. Direct observation, testing, instrumentation , and other related tech­

niques are steps in this direction. When properly employed within a theoretical 

framework they seek to describe relationships between events or phenomena . The 

pr oblem of describing judgment can similarly be considered to be one which inter­

poses a set of techniques and a theoretical system between two set s of observables. 

Thus it is pcssible to "describe" the kinds of mental activity usually charac­

terized as cognitive by means of mathematical models . One may thereby approach 

a level of description which is at least equal to that of other competitors in 

some r espects, and cer tainl y superior in other ways . That is t o say, i n con­

trolled situations wherein the input (information) and the output (judgment ) are 

known or capable of quantification, one may postulate functional relationships 
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between input and output and assess their adequacy by determining the accuracy 

with which each is capable of predicting judgment . The present paper is directed 

at this level of description. The term mental process refers simply t o a func­

tional relationship which accounts for consistencies in response to divergent 

stimulus (information) patterns. It is thus a set of intervening variables, 

nothing more. 

A question which immediately arises from the foregoing discussion is that 

of the adequacy with which it is possible to describe the mental processes under­

lying clinical judgment. In answer it may be said that the process is adequately 

described when a particular mathematical model quite effectively predicts judg­

ments for any given set of information. This is consistent with the scientific 

meaning of the word "description," although considerations such as simplicity, 

generali ty, and the testability of derivations must be kept in mind. A major 

problem in the understanding of judgment will in this paper be considered to be 

that of for mulating the kind of model which is sufficiently predictive , yet use­

ful as a vehicle for approaching other related problems in the area of judgment. 

Different kinds of models need t o be discussed, compared , and evaluated, and 

empirical findings are of course necessary. Subsequent sections of t his paper 

will consider specific models for judgment. One, the linear model, is r elatively 

s imple ; another to be described is somewhat more complex. Following this , some 

empirical findings will be offered as illustrative of the research opportunities 

which unfold. 

Before beginning the discussion of specific models, however, it becomes 

necessary to justify certain restrictions that must be imposed in order that mean­

ingful inquiry may be made into the judgment process. The restrictions center in 

the nature of the informat ion available to the judge or clinician and upon which 

the judgment is contingent. The restric tions do not seriousl y impair the realism 

of t he judgment situation as long as one can bring some ingenuity to bear upon 

certain problems of quantification, but even this point of view may be objection-
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able to some. For completeness , therefore, and in order to provide early insight 

into the experimental procedures used in the empirical studies to be later de­

scribed, attention may now be directed to the problem of the nature of the infor­

mation available to the judge. 

The Information 

The information upon which clinical assessment is based may commonly be ex­

pected to include anything or everything , depending upon the training and inclin­

ation of the diagnostician, and depending upon what is available or easily ob­

tainable. The lack of control over such information may be considered an asset 

or a liability, depending upon one's orientation, and the accuracy of judgment 

may or may not be enhanced through the inclusion of non-quantitative dat a (Ullmann 

& Berkman, 1959; Holt, 1958; Luft, 1950; Meehl , 1954) depending upon the judgment 

domain or situation. 

What seems certain, regardless of the outcomes of empirical research, i s that 

the uncontrolled use of clinical data, whether or not it exists in quant itative 

form, makes clinical assessment an artistic venture . It must of course remain a 

matter of one's values as to whether this is wise. What seems equally certain 

is that any seriously conducted scientific study of judgment which has as its 

purpose the description of the method of combination used by the judge must take 

place in controlled settings , i .e., in such a way that the amount, kind, and 

nature of the information available to the clinician or judge can be completely 

specified in objective terms. 

Controlling the judgment task to this degree has its advantages and its 

l i abilitites. On the one hand, restricting the situation as described assures 

that each person is evaluated with respect to the same information . Ambiguous 

and equivocal cues are removed, and all judges are thereby certain to have at 

their disposal the same information and no more. The inferences made beyond 

this point are thus certain to have their origins in the data provided . The major 



5 

problem, that of describing the idiosyncratic method of combination and weighting 

of this information by the clinician, is thereby clearly defined. Clinical judg­

ments are, of course , often made in settings wherein the kinds of information avail­

able may include interview and projective test impressions, etc. In addition, the 

kind of information available may vary considerably from one patient to the next. 

This may be said to pose a limitation to the situation described. Such infor­

mation may be important in j udgments, a point perhaps best made by Holt (1958), 

but unstructured clinical judgment situations nonetheless make the contribution of 

such information experimentally impossible to assess. The problem here under in­

vestigation would, as a result, cease to be a scientific problem altogether. 

Let us therefore consider that the situation in which a clinician makes 

evaluations of patients is restricted in the following ways: (a) the information 

available i s reduced to a set of variables with respect to which all patients in 

the sample are evaluated; (b) the informat ion is expressed in numbers or in cate­

gorical responses; and (c) each variable satisfies as a minimum the properties 

of an ordinal scale. This scheme leads to a set of numbers or classifications 

for each pat ient, where each number or class represents the degree to which a 

characteristic, trait, symptom, or biographical factor is present. One example 

of the situation satisfying these restrictions is that of a symptom check list; 

another is that of a test profile. Rating scale data are likewise permissible, 

as would be combinations of these types. 

Having objectified the data upon which the judgments are to be based, we 

may now turn to a consideration of the model. 

The Linear Model 

The linear model is one in which judgments are described as a simple weighted 

sum of t he values of the informati on available. For a given clinician judging 

a number of people, we let J represent the judgment and consider it as a dependent 

variable. The dimensions of information are designated by X's. These will, of 

course, be independent variables. If there are k sources of information, the 



linear additive model can be described as follows: 

J = f(X.) 
1 

i = 1, 2, ... k 

Since we are interested in a weighted sum of the X. we may write 
1 
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If the A. are so chosen as to yield the best possible weighted s um, i.e. , so that 
1 

the composite scores correlate maximally with J, the model is equivalent to a 

linear multiple regression equation wherein the weights to be applied to the inde­

pendent variables are so chosen as to minimize the error in estimating an actual 

dependent variable from the weighted composite. 

Application of multiple regression procedures to the problems of judgment 

has been suggested by Brunswik (1947), and by Hammond (1955). Todd (1954) reports 

a study using regression coefficients and the multiple correlat~on coefficient for 

a description of the clinical judgment process, where the task was to judge in­

telligence from a selected number of Rorschach signs. While s uch studies provide 

interesting implications, it should be stressed that there are serious limitations 

with respect to the interpretation of results; limitations which may be minimized 

or overcome only through a detailed examination of the rationale underlying the 

model , and through reformulations or revisions of the model, should this be nec­

essary. So as to insure the appropriateness of the linear model as a device for 

characterizing the judgment process, we consider in detail some of its properties, 

and provide the particular reformulations where necessary. 

In the first place, and by virtue of the experimental control employed in 

the collection of t he dat a, the only source of reliable judgment variance is from 

the information supplied. This is in objective form, e.g., it appears as a number, 

a designated category, a position along a continuum, etc. Often these data appear 

as test scores on a set of protocols being judged. Assuming that a judge combined 

the information in linear additive fashion, the multiple regression analysis will 

be quite effective as a tool for describing the judgment process; i .e., the set 

of regression weights when applied to the corresponding predictors can quite properly 



serve as a model for judgment. Thus, the adequacy of the linear model can be 

assessed by inspection of the magnitude of multiple R. If the judge integrates 

data in additive fashion as opposed to configurational or pattern analysis , the 

linear multiple correlation will approach unity when corrected for attenuation. 
I 

Lesser values of R suggest progressively lesser utility for the linear model. 
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Secondly , it may be noted that the regression weights signify, with certain 

limitations, the emphasis or importance attached to each of the predictor vari­

ables by the judge. Large coefficients mean, empirically, that the corresponding 

predictors can account for large proportions of the variance of judgment; and a 

predictor with a small beta coefficient contributes little beyond the contribution 

of other predictors . In practice, characterization of the judgment process by 

means of beta coefficients has three limitations: (a) since J 's differ with r e ­

spect to the size of their multiple R, direct comparisons of sets of beta coeffi­

cients between J's is not meaningful; (b) beta coefficients do not account for 

all t he predictable variance; and (c) beta coefficients do not allow for the as­

sessment of the independent contribution of each predictor . What would be more 

appropriate would be a set of weights which are comparable from one J to the next , 

which are capable theoretically of accounting for all of the predictable variance, 

and which carry exact interpretation in terms of components of variance . 

Relative Weights 

The formulation that is required is fortunately not difficult. Beta weights 

(a .) can be converted into a set of relative weights (w .) which have all the 
01 01 

advantages descr ibed. We show first that the variance of predicted scores (which 

in t his paper refers to predicted judgments) can be partitioned into two sources; 

one a sum of squared beta coefficients, and the other a residual of weighted co­

variances . 

Let 

x' = the predicted score for an individual (protocol) in reduced standard 
0 

f orm. 
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x. = the standard score of the ith predictor (on the protocol). 
l. 

B. = the beta coefficient for the ith predictor. 
l. 
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The term in parenthesis is a weighted variance-covariance matrix. It can be 

divided as follows: 
k k k k 

[LB .x .]2 = l B2 .x2 + L l B .B .x.x. 
i=l Ol. Ol. i=l Ol. i=l j=l Ol. OJ l. J 

(i#j) 

The first quantity on the right, when squared and averaged over indi~iduals, 

yields the squares of the 
N 

B coefficients . Thus: 

I I s2.x~ 
i=l Ol. l. ~ 

---=l 
N 

since the x . are standard scores, 
l. 

i=l 
82 . 0 2 

Ol. X. 
l. 

k 

= I 
i=l 

Similarly, the second quantity is a weighted sum of the intercorrelations 

among the predictors. Thus: 

Therefore , 

N k k 
I I I s .a .x.x. k k 
i=l J'=l Ol. OJ l. J - \ \ 0 D ~ 

--~-------- l l ~-~·Lxx 
i=l j =l 1 J i j 

o2 
x' 

0 

N 

k 

= I 
i=l 

o2 + ...,oi 
k k 
I I 

i=l j=l 
B . B .r 
Ol. O:J. X.X, 

l. J 

(i#j) 

It follows that the variance of predicted scores is described by a simple 

sum of squared beta coefficients if and only if the covariance terms vanish. One 

special case in which this will be true is that of orthogonal predictors. 

or 

Relative weight, w
0
i' is defined as follows: 

1801ro1+1302ro2+ • • • +Bokrok 

First we note that 

= R 
0 .12 .. . k 



lk 
I 

i=l 
a . r . 
Ol. Ol. 

= R 0 . 12 ... k 

Squaring both sides and dividing by R2 , we get 

k a .r 
I Ol. oi = 1 

R2 
i=l 0 .12 ... k 

Therefore, in interpreting by independent components of variance, we express 

relative weight as 
t3 .r . 

Ol. Ol. 
w. = --- ---

Ol. R2 
0 . 12 ... k 

where 

a.= the beta coefficient for the ith predictor. 
Ol. 

r . = the validity coefficient (correlation with judgment) of the ith pr e­
oi 

dictor 
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R2 
0 .12 ... k 

= the squared multiple correlation coefficient reflect i nt the 

best linear combination of the k predictors in the prediction 

judgments. 

Finall y , a description of the judgment process by means of linear regression 

procedures and relative weights allows one to go on to studies of varied sorts. 

J udges may be compared and contrasted with respect to their characteristic equa­

tions; and differences among judges may be related to training, personality, and 

other factors that could conceivably affect the utilization of data. Many other 

problems immediately suggest themselves. 

The linear model may effectively be able to predict (or describe) clinical 

judgments to a very considerable degree, but there may be other situati ons for 

which linear models are not appropriate--just as there must be many judges for 

whom more complex models are necessary. Let us now turn our attention to a second 

type of model. 
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Configurational Models 

In very general terms, the configurational model can be described as 

J = f(X1 , x2 , x3 , ... Xk) 

wherein the exact functional relationship involving the k independent variables 

may be described in any of a number of ways. As an example, let us consider a 

particular type of function, one which shall be referred to as an interaction 

model. The interaction model describes judgment as an appropriately weighted 

composite of all possible first order interactions of the predictors. Thus we 

may write 
k-1 

J = I 
i=2 j=l 

A • . X.X . 
1] 1 J 

(i>j) 

The inclusion of interaction terms in a model takes account of the possibility 

that for a particular judge the interpretation of one item of information may be 

contingent upon a second. By extension, other interaction models suggest them­

selves. Thus it is possible to include terms involving higher order interactions 

or other postulated functional relationships among the information variables. 

Such models represent configural judgments in a quite proper sense. As the postu­

lated interrelationships become more complex, the judgment becomes less dependent 

upon any single category of information and less dependent upon a simple weighted 

sum. Instead, the judgment comes to depend upon the configural properties of the 

profile, and these may approach a high degree of uniqueness. Correspondingly, the 

person judged is increasingly evaluated not so much with respect to a reference 

group of others earning the same score, but rather with respect to the pattern of 

his scores. And parenthetically, as in the case of the additive model, some of 

these may be judged as functionally equivalent though the scale scores differ 

markedly. 

Other configurational models may be postulated, some of which do not involve 

interaction among the independent variables, but instead require a transformation 
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of one or more of them into a different set of units. The apparent need for 

such transformation arises from the assumption that clinicians seldom believe 

that linear functions best describe relationships between information and char­

acteristics being judged. It may, in fact, be closer to the t ruth that, at least 

for some classes of information, extreme scores are more decisive in judgment than 

are scores in the middle range. And clinicians will of course be expected to 

differ amongst themselves. For some, scores above or below some arbitrary value 

may carry no added significance whatsoever. In selecting configurational models 

for study, it therefore becomes necessary to take into account the great individ­

ual differences which may exist among clinicians and to construct that type of 

model which appears most promising. The application of such a model to a well­

controlled situation may ultimately be capable of accounting for all but a t rivial 

fraction of the variance of judgments. 

Suppr essor Effects 

One of the difficulties inherent in the interpretation of beta coefficients 

becomes apparent when it is desired to make some statement concerning either 

causality or relat ive contribution . A beta may be high because the predictor 

with which i t is associated correlates highly with the criterion and is relatively 

independent of other predictors. But it may also be high, even though the vari ­

able with which it is associated is itself a very poor predictor of the criterion, 

so long as its correlation with other valid predictors is sufficiently high. The 

point has been made in most statistics textbooks and is discussed i n a few recent 

journal publications (e.g. , Lubin, 1957). The example presented i n McNemar (1955) 

will se~ve as illustrative. Assume the following: 

r
01 

= . 400 

r
02 

= ,000 

r
12 

= .707 

wher e x0 i s a judgment criterion, x
1 

and x
2 

are predictors (information). 
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Solution of this matrix leads to 801 = .800, 802 = -.566, R0 _12 = .566. 

Quite evidently , the second predictor is a suppressor . It carries negative weight 

because it accounts for variance in the first predictor that is independent of 

the criterion. Beta coefficients would not adequately describe the judgment pro­

cess for this case, since 8
02 

would be -.566 even if this second predictor were 

unavailable as information to the judge! Indeed, it is possible, after having ad­

ministered a set of protocols to a judge to add additional predictors to the corre­

lation matrix in any arbitrary manner, and some of these might well yield signifi­

cant betas. 

The use of relative weights obviates this difficulty. In the example de­

scribed, 

(.400)(.800) 
= 1.000 wOl = 

(.566) 2 

W02: 
( . 000)(-.566) = .000 

( . 566) 2 

and it therefore becomes clear that a predictor must itself correlate signifi­

cantly with the judgment (criterion) in order to obtain a significant relative 

weight. 

A second point may be raised in this connection, and with reference generally 

to the interpretation of relative weights. Is it possible for a predictor to 

acquire a significant relative weight simply by virtue of its being correlated 

with a valid predictor? If, for example, one is asked to judge intelligence 

from high school rating and father's IQ (these two predictors being highly corre­

lated), might not father's IQ turn out to have a significant relative weight by 

virtue of this correlation, even though the judge ignored it on the protocols? 

This problem can be s een most easily in the context of partial correlation, 

and with reference to the extreme case. If the validity coefficient r 01 is 

attributable exclusively to a second predictor, 
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t hen 

Further: 

and: 

= 0 

rOl - r 02rl2 

1 - rf2 
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It would appear therefore that relative weights as defined do in fact pro­

vide meaningful descriptions of the process of judgment, i . e., with respect to the 

relative importance of the various items of information available to the judge, 

and wi t hout the kinds of spurious effects often associated with multiple regression 

procedures, Further , it would seem that a general mathematical proof for this con­

clusion is not difficult to develop. These considerations apply both to linear 

and configurational models. 

Equivalence Among Models 

A special problem becomes apparent when it is recognized that two or more 

models may be capable of accounting for judgment variance with equal efficiency, 

Consider, f or example, a given model which is highly accurate in predicting judg­

ments from t he information given. In thi s sense we may be said t o have char­

acterized or "described" the j udgmental process, but one important qualification 

is necessary. Even in the hypothetical situation in which prediction is perfect , 

one cannot conclude that the mental process has been "discovered". By definition, 

of course , this point should be obvious, but it is well to point out that even 

among sets of mathematical relationships (models) whi ch are ostensibly different, 

there may be some which are in fact equivalent with respect to explanatory power. 

An example may serve to clarif y this point. Let us assume that for a given 
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judge, and for two information variables, X and Y, the judgments can be indepen­

dently predicted from X and Y with 95% accuracy by the following equation: 

J' = +I x2+Y2 +2xv 

We note that the right hand term is simply the square root of the binomial (X+Y)2. 

Since X+Y = + /x2+Y2+2XY, it follows that the equation J' = X+Y will account 

for the judgments equally as well as the expression 

J , = +I x 2+Y2+2xy 

It is therefore no more reasonable to conclude that the judge is in fact "using" 

one particular combination of the information than it is to conclude that he is 

using the other. One would have to establish different criteria before a choice 

between two such representations may be intelligently made. 

But this should not be a troublesome point. Mathematical models are designed 

to provide a scheme whereby one set of events may be satisfactorily predicted from 

another, and whereby testable derivations may lead to more complete theoretical 

understanding of the phenomena. Such models therefore constitute a level of de­

scription and explanation which suffices for scientific purposes. It is not re­

quired of models that they bear any semblance of some "actual" state of affairs, 

either within the organism or elsewhere, nor would this necessarily lead to a 

better understanding of nature. 

This may be more clearly seen in relation to an example from the physical 

sciences . A chemist has the task of describing a substance. He performs a num­

ber of operations (or tests) on the substance and determines its chemical com­

position. I t turns out to be a relatively simple task. The substance is de­

scribed, chemically, as Caco3. But the work is not complete , for a different 

set of operations (or tests) might have produced a different level of 

description; one which may not be necessary for the chemist, but which is more 

suitable for other contexts. The mineralogist, for example, would perform a 

series of tests to measure the optical properties of the crystal, or he might 
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examine its hardness, solubility and other characteristics . Two crystals identified 

by the chemist as CaC03 might in fact be somewhat different from one another to 

the mineralogist, one being aragonite, and the other calcite. These two crystals 

do in fact have the same chemical structure, but they differ in molecular struc­

ture; this is revealed by optical and other tests, It is apparent that differ-

ent levels of description are possible with regard to substances, and that each 

has its peculiar advantages and shortcomings. 

In mineralogy, calcite is commonly described as a pararnorph of aragonite. 

This word is used generally to describe a substance having crystalline structural 

properties which differ from those of another substance with the chem-

. 1 . . 2 ica composition. 

We have borrowed the term paramorphic from mineralogy and employ it in rela-

tion to representations of human judgment. The analogy may not be complete, but 

its limitations are not serious . The mathematical representation of the judgment 

process is a level of description that approaches the chemical desbription of min­

erals. The formula helps to account for or "explain" what is observed concerning 

certain properties or characteristics of the judge, just as the chemical formula 

"explains" many, though not all, properties or characteristics of the substance, 

In addition, the formulae are useful in making predictions concerning the out­

comes of certain other tests which may later be employed . But as with chemical 

analysis, t he mathematical descripti on of judgment is inevitably incomplete, for 

there are other properties of judgment still undescribed, and it is not known 

how completely or how accurately the underlying process has been represented. The 

term "paramorphic representation," used in relation to judgment, would seem ade­

quately to indicate this state of affairs. 

The Linear Model: Representative Results 

As illustrative of the significance of the methodology described above, 

four persons who participated as judges in studies at Oregon have been selected. 
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Two of these made judgments of "intelligence" of 100 persons on the basis of a 

set of nine predictors or sources of information. The remaining two made judg­

ments of "sociability" of 150 persons on the basis of profiles containing scores 

on eight selected Edwards Personal Preference Schedule (EPPS) variables. In all 

cases, the judges returned after an intervening period of several days and made 

a second set of judgments on the same profiles. Sample profiles are shown in Fig­

ure land Figure 2. 

Insert Figures 1 and 2 about here 

Application of standard multiple regression procedures reveals that a best 

linear combination of the predictor scores correlates .948 and .829 with the 

j udgments of Judges 15 and 18, respectively. 3 But to what extent can i t be said 

that the linear model adequately characterizes the judgment process for these 

j udges? The reliability of judgment for these two is .876 and .836 respectively. 

Correction for attenuation results in coefficients which are 1.00+ and ,907. Thus 

it may be seen, in the case of the first judge, that a linear additive combina­

tion of predictors (once a "best" set of regression weights is known) allows the 

prediction of judgment with virtually complete certainty. The residual or error 

variance is trivial in comparison with that which is predictable from the model. 

For the second judge t he case is somewhat different. When unreliability of judg­

ment is taken into account, there still remains 17.7% of variance which is unac­

counted for by the model. It follows, therefore, that the linear model, while 

quite sufficient for the first judge, is less appropriate for the second. 

A second type of question may be asked with respect to these judges: Is a 

judge able to describe with any ascertainable degree of validity the manner in 

which he utilizes information in arriving at his judgment? In its present form 

this question is probably unanswerable, but it is qui te proper to ask a related 

one. Concerning the method of utilization of information, what correspondence 

exists between the verbal description offered by the judge and the description 
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achieved by the multiple regression model? 

There are some difficulties in attempting to ascertain, from the statements 

of the judge, a subjective impression of a cognitive process. In instances in 

which persons are asked to make judgments of intelligence and sociability from the 

sets of information that have just previously been described, it is rarely true that 

the judge has a high degree of confidence in statements he may make concerning the 

relative importance of the predictor variables. In some instances difficulties 

of communication emerge; when, for example, a judge finds it necessary to relate 

some rather complex or configurational analysis that he feels best describes his 

own "method of combination." One alternative is to ask the judge to distribute 

100 points among the sources of information available and in such a way that this 

distribution reflects, to the best of his knowledge, the relative importance of 

those variables. 

Such a task is easily understood by the judge. The method has the additional 

advantage of insuring that his subjective impressions are personally translated 

into numerical form without interpretation by a second person. Presumably, some 

information is lost in the process, as would be the case wherein a judge does not 

consider his method of combination to be adequately describable by a weighted sum 

of the information. Notwithstanding such attitudes, however, subjects used as 

judges in studies presently underway commonly report satisfaction and confidence 

in the procedure, and without apparent relationship to their attitudes concerning 

the complexity of the method of combination they believe themselves to be using. 

The number of points assigned in this way to each of the information var iables 

will be referred to as the subjective weight (s .). Comparisons of subjective and 
- Ol. 

relative weights are shown for the two judges of intelligence in Figures 3 and 4. 

---------------------------------
Insert Figures 3 and 4 about here 

With respect to Judge 18, there is a high degree of agreement of relative and 

subjective weights . For Judge 15, however, there are greater discrepancies, 
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disagreement being most pronounced in Variables 1, 4, and 7. These judges differ 

in the extent to which they are capable of assigning a set of numbers to the 

sources of information used in judgment so as to approximate the relative weights 

as determined by the linear model. Results from a relatively large sample of 

judges will be reported in a forthcoming article. 

The two examples from the sociability experiment can be used to illustrate 

the same phenomena . The relevant information is described in Table 1 and in 

Figures 5 and 6. 

Insert Table 1 and Figures 5 and 6 about here 

A Configurational Model: Representative Results 

Data f or one type of configtn:'ational model comes from a study by Martin (1957). 

On the basis of lengthy and rather complete interviews, Martin was able to ob-

tain fairly clear statements from a set of five counselling psychologists. These 

statements expressed the manner in which the psychologists believed they were util­

i zing the set of eight EPPS variables in the prediction of sociability. Of the 

five judges, Psychologist D has been selected for illustrative purposes . His 

verbalizations with respect to the judgment of sociability follow: 

As might be expected I generally look for some over-all patterning of 

the test variables. Although I do hold in mind certain s tandards and/or 

tendencies. In the following discussion when I refer to high I mean at 

least 1 SD above the mean. For a rating of high Sociability, i.e., 7, 8, 

or 9, I would generally expect at least two or three scales (Exh. +Dom.+ 

Het.) to meet the criterion of 1 SD above the mean with others at least 

in the middle range or pointing in the direction of high. I would also 

expect for this rating that Aba. be in the average range or in the direc­

tion of high. I would also expect for this rating that Aba . be i n the 

average range or in t he direction of low. The more that Exh. + Dom. + 

Het . approach the high extreme and Aba. the low extreme the more apt I 
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am to make a higher rating . In this concept the other four scales act in 

pairs . For example, if the above conditions are met and Def. and Sue . are 

not in either extreme the rating remains unaffected. If both are extremel y 

low they tend to add to the rating and if both are extremely high, they tend 

to det ract from the rating of high Sociability. 

The scales Chg. and Aff. are also considered as a pair but add or de­

tract nothing to the ratings unless both are quite high or quite low . If 

both should be extremely low and the other conditions for a high rating 

are met I would suspect the reliability of the test . 

In the case of a low rating (1, 2, 3) I would generally expect a some­

what opposite patterning. For example, here I would expect Aba. to be 

quite high with pair Sue. and Def. in the middle range or pointing in the 

direct ion of high. Similarly, I would expect at least two of the three 

scores (Dom. , Exh., and Het.) to be in the middle or low range with none 

of them extremely high. The higher Aba . along with the pair Def. and Sue. 

and th~ lower the scales Dom., Het ., and Exh., the lower the rating. The 

pair Chg. and Aff. again have little effect unless they are s ignificantly 

low and then they tend to support or add to a low rating. 

In rating within the average range I look for the significant scales 

Exh., Dom., Het. , and Aba., not to be extreme in either direction. While the 

variables are considered in relation to one another (a high score on Exh. 

offsets a high score on Aba.) they contribute to my final rating whether 

singly or in pairs. 

From the foregoing description , it may be argued that the set of variables 

underlying D's judgments must take into account the following consi derations: 

1 . Interaction. Certain of D's statements imply an interactive or multi­

plicative relationship between two predictors and the judgment criterion. 

A good example of this is the statement, "The scales Chg . and Aff. are 

al so considered as a pair but add or detract nothing to the rating un-
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less both ar e quite high or quite low." 

2. Nonlinearity . Since D has stated that variables are of most importance 

when their values are high, and that values between+ lcr of the mean are 

usually ignored, an exponential function should be more predictive of 

judgment than a linear one. 

As a result, the following predictors are defined: 

Xl Abasement 

x2 Exhibitionism 

X3 Heteros exuality 

x4 Dominance 

x5 Change x Affiliation 

x6 Succorance x Deference 

Each of the six predictors can then be subjected to a nonlinear transforma­

tion, the result of which is to correct for the stated tendency of the j udge to 

discount predictor scores near the mean of the distribution, and to emphasize 

them increasingly a s they become extreme, up to a limit. The resulting variables 

are then weighted according to least squares procedures . 

As in the case of the linear model, it is possible to compute relative weights 

and to compare these with the weights assigned subjectively. This comparison is 

shown in Figure 7. We shall discuss the data shortly. 

Insert Figure 7 about here 

What classes of problems can be a ttacked through the technique of the config­

urational model? As in the case of the linear model, it furnishes a descripti on of 

the relative importance (to the judge) of the various sources of information avail­

able. But greater latitude is possible. Configurational models are capable of 

handling th~ complexities and patterns believed by many to be an essential (if 
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not " natural") part of the judgment process. Thus, one may ask whether a graduate 

course in psychodiagnostics or in personality assessment was effective in producing 

students who are "configurational" in their interpretation of case material. 

A second class of problem is that of individual differences. Do persons 

differ in the type of model which most appropriately accounts for their judgments? 

If so, in what respects? And what proportion of these differences can be attributed 

to specific training? To personality? To intellectual characteristics? 

There is a third class of problem, one which is at least of equal signifi­

cance to the others mentioned. This concerns the stability of the judgment pro­

cess. Can a "linear" judge be taught to be more complex? Can any judge be taught 

to make more efficient and more accurate use of information? Will this generalize 

or transfer to other judgment situations? What are the personality characteris­

tics which differentiate the flexible judge from the unchangeable one? Some of 

these problems are currently under investigation and results will appear in forth­

coming publications. 

Finally, it may already have become apparent that the issue of nomothetic 

vs. idiographic approaches, first proposed by Windelband (1904) and discussed more 

thoroughly elsewhere (Allport, 1937; Sarbin, 1944) may be approached in one of i ts 

major aspects through the use of judgment models. If the argwnent is confined to 

that of "method of combination," as suggested by Meehl (1954), representational 

models are capable of providing some strikingly clear evidence. Martin (1957) 

presents some interesting findings in this respect, and it may be well for illus­

trative purposes to return to Psychologist D, discussed above, and ask what the 

data s uggest. 

The first thing that might be said with respect to this psychologist is that, 

after having defined the predictors to his liking, he i s not as astute as he might 

be in attaching subjective weights to them. By this it is meant that the discrep­

ancies between subjective and relative weights are by no means i nsignificant in 

an absolute sense . The matter can be made even clearer by stating it another way: 
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Given the variables in question, a computing machine would come closer to repro­

ducing D's judgments than he could come himself, were he to do the weighting as 

he says it should be done. What may be of particular importance is the fact that 

both of the interaction variables were overevaluated in this respect. Perhaps one 

likes to think of himself as being more complex than he actually is. 

Since the computer does as well as it does in reproducing the judgments, an 

example is here provided wherein a single consistent set of rules of combination 

(nomothetic) may be successfully applied to the many and varied cases. The re­

sulting judgments may well differ from "configural" or "clinical" judgments by 

amounts which are quite trivial. It is not impossible that this phenomenon will 

occtll' even in instances wherein the judge is schooled in the idiographic tradi­

tion and believes himself t o be functioning accordingly. But this generalization 

and the earlier ones are perhaps reckless at this point, particularly in that the 

error variance for relative and subjective weights is not presented for these 

data, The purpose of the paper is more to illustrate the application of a meth­

odology than to argue for reforms in clinical psychology from evidence based on 

a sample of Size 1. 

What, additionally, may be said of the configlll'ational model developed for 

D? We may legitimately ask to what extent the substitution of complex variables 

in the place of simple ones effectively enhanced the prediction of judgments, 

thereby testing the relative efficacy of two models. The R (corrected for shrink­

age) , using the configurational model, is .88, This appears high , and it may 

well be, except for the fact that the application of a linear model to D's judg­

ments results in a corrected R of . 91. Thus, substituting a configurational model 

for a linear one changes the proportion of predicted variance of judgments from 

82.81% to 77.44%; a loss of a little bet ter than 5%! And considering chance 

factors, the least that can be said is that there is no demonstrable gain over 

the linear model. 
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Summary 

This paper has been concerned with the manner in which i nformation is utilized 

in dec ision making or in judgment situations. It is shown that mathematical models 

provide a way of describing mental processes which would otherwise be accessible 

only through introspection or electro-physiological techniques. A linear model 

and a configurational model are described, and illustrations furnished for each. 

Such models make possible the testing of hypotheses concerning method of combina­

tion, individual differences in judgment ability, effects of training, personality 

correlates, idiographic interpretation of case materials, etc. 

It may be said that the paramorphic representation of judgment appears to 

offer interesting possibilities for research and theory as well as for applied 

endeavors. Models which attempt to describe the method of combination of infor­

mation in decision making can illuminate problems which would otherwise remain ob­

scure. In focusing upon the individual as the unit of research while at the same 

time preserving methodological rigor it becomes possible to achieve a level of 

psychological description which would otherwise be quite difficult. And few would 

disagree with the suggestion that sound description of the decision process is 

quite fundamental to a complete understanding of man. 



Footnotes 

1. This investigation was supported by a Public Health Service research grant 

(M2097-Cl) from the National Institute of Mental Health. 
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The analysis of much of the data referred to in this report was made possible 

through the facilitites of the Division of Counseling & Testing Services , University 

of Washington, and the Western Data Processing Center at the University of Cali­

fornia, Los Angeles. 

2. More exactly, the crystal is called a paramorph when it is shown to be an 

alteration in crystal structure. In the example cited, aragonite may undergo 

change over a period of time, finally becoming calcite. It is the calcite that 

results from alteration of aragonite which is paramorphic. 

3. Corrected for shrinkage. Multiple R's computed from a cross-validation sample 

of protocols were .937 and .837 for these J's respectively. 
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