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POLICY STATEMENT 
The primary aim of Multivariate Experimental Clinical Research is to 

provide a publication outlet for research in the areas covered and indicated 
currently by the terms personality study, clinical diagnosis and therapy, 
extending into the learning, social, physiological, applied and developmental 
aspects of these. Although due representation is given to theoretical articles 
which may have a methodological basis, the journal is not one of multivariate 
statistical methods. Although multivariate in outlook, both manipulative and 
non-manipulative research is accepted. In fact preference is given to dynamic, 
manipulative and time-sequential studies. Particular encouragement is provided 
for pioneer experimental attacks on what is designated personality dynamics 
and motivation, as well as the natural expansion thereof into structured 
learning theory. 
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ABSTRACT 

The present study investigated the relationship between personality and 
task dimensions of perceived locus of control. Male alcoholic subjects were 
administ.ered Rotter's I-E scale and participated in both chance and skill tasks 
with expectancies for future success used as dependent variables. A series of 
complex int.eractions were obtained in which int.emal and ext.emal subjects 
provided differential levels of expectancy shifts as a function of both the nature 
of the task (chance or skill) and their success or failure on each. These int.er
action effects were discussed in t.erms of differential levels of motivation for 
int.emals and ext.emals within chance and skill tasks. 

INTRODUCTION 

Recent research on the learned helplessness model of depression (Miller & 
Seligman, 1973) has led to a resurgence of int.erest in the use of experimental 
tasks that indirectly assess the perception of reinforcement. Such tasks, in 
which the subjects' stated expectancy for future success serves as the dependent 
variable, can be cat.egorized as skill (int.emal attribution) or chance (ext.emal 
attrib tion) based upon the ext.ent to which their outcomes are perceived to be 
response-dependent or response-independent (Feather, 1968; Phares, 1976; 
Rott.er, Liverant & Crowne, 1961; Shepel & James, 1973). According to Phares 
(1976), the skill and chance tasks employed in such studies represent situa
tional analogues of the locus of control personality variables. It is assumed that 
verbalized expectancies for future success are affected differentially by rein
forcement on previous trials across the chance and skill task dimensions. 

Phares (1957) and Rott.er, et al., (1961) hypothesized that within the skill 
tasks the perception of response-outcome dependence would produce a generali
zation from past performance to expectations for future performance. Thus, it 
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was anticipated that expectancies for success should show noticeable decreases 
following failure and increases following success on the previous trial. Con
versely within the chance task, the outcome is perceived to be response
independent and should therefore lead to minimal changes in expectancies 
following either success or failure. A number of studies have provided empirical 
support for these contentions (Miller & Seligman, 1973; Phares, 1957; Rotter, 
et al., 1961). Miller and Seligman (1973), for example, found that nondepressed 
subjects evidenced a greater shift in expectancy following initial success, had a 
higher level of expected success over ten trials, and made a greater magnitude 
of appropriate expectancy shifts on tasks perceived as involving personal 
skill in contrast to chance tasks. 

A number of authors have contended that there are often complex inter
actions between the personality and task dimensions oflocus of control (Feather, 
1968; Shepel & James, 1973). Rotter (1966) indicated that an external individual, 
having a relatively stable perception that one exerts little or no behavioral 
control over the outcome of an event, whether skill or chance in nature, should 
exhibit minimal shifts in expectancy statements. External individuals theo
retically should be also more prone to make a "gambler's fallacy" in which the 
occurrence of negative reinforcers (failure) leads to an increased expectancy 
of future success while positive reinforcers (success) lead to a decrease in such 
expectancies. Miller and Seligman (1973) found nonsignificant trends in these 
predicted directions, thus providing only tentative support for the overriding 
influence of the locus of control variable. Furthermore, there was no evidence to 
directly assess the nature of the locus of control by task interaction. 

The purpose of the present study was to further investigate the relationship 
between the task and personality dimensions of locus of control. It was expected, 
based upon previous suggestions, that these two variables would interact in 
a complex manner. Another concern, frequently neglected in prior research, was 
the independent as well as interactive influence of the outcome valence, or 
the success or failure on a particular trial of a task. It was hypothesized that 
internal and external subjects would respond differentially to · success and 
failure; this response tendency was expected to be mediated further by the 
subject's perception of the degree of personal ·skill involved in the task. 

METHOD 

SUBJECTS 

The sample consisted of 62 male veterans participating in an alcoholism 
rehabilitation program. Subjects had a mean educational level of 12.68 years 
(S.D. = 2.49) and a mean age of 43.55 (S.D. = 10.64). Subjects were tested approxi
mately 3 weeks following . admission to treatment; none showed cognitive or 
physical residuals of acute intoxication. The subjects represent a sample of 
convenience. However, it should be noted that the relationships between locus 
of control and other personality traits and behaviors among alcoholics closely 
parallel those found among nonalcoholic and nonclinical subjects (Rohsenow & 
O'Leary, 1978a, 1978b). 

MATERIALS 

Level of perceived locus of control was assessed by Rotter's (1966) I-E scale. 
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Higher scores on the 1-E scale represent a more external locus of control, in
dicating a generalized expectancy of response-outcome independence. The 
chance and skill tasks employed, as well as the instructional set, were ictentical 
to those described by Miller and Seligman (1973). The chance task consisted of 
the projection of an X or O o~to a screen. The experimenter could covertly 
control which of these slides would be presented by moving the slide tray either 
forward or backward. A trial on this task consisted of the presentation of a 
block of five slides. The subject's prediction of the correct slide on 4 or 5 presen
tations per trial constituted a successful trial. The skill task consisted of a 
movable platform which subjects were to raise within a vertical frame by pulling 
on an attached string. Raising the platform to a specified point near the top of the 
apparatus without letting a ½ inch steel ball fall off the platform constituted 
a successful trial. The experimenter could covertly control the success and 
failure of a trial by use of a hidden silent switch, the activation of which dis
engaged an electromagnet inserted in the base of the platform. 

PROCEDURE 

Subjects initially completed the 1-E scale. They were then administered the 
chance and skill tasks in a counterbalanced order. Before each task the instruc
tions taken from Miller and Seligman (1973) explaining the particular task and 
the expectancy statements were read. Prior to each trial subjects were asked 
to verbally rate their expected probability of success on the next trial on a scale 
from O (certain failure) to 10 (certain success); these estimates were recorded 
by the experimenter. Success and failure on both tasks were controlled by 
the experimenter to insure that all subjects had the same-schedule of reinforce
ment. Subjects were given ten trials on each task, with an equal number of 
positive and negative outcomes. Trials 1 and 10 on each task were selected in 
advance as success trials. The overall schedule of success(+) and failure(-) was 
+ - - + - + - - + +; this pattern of reinforcement was constant for all subjects across 
both tasks. Following the completion of the tasks ·the subjects completed a 
post.experimental reaction questionnaire which included manipulation check 
items. After the active phase of data collection subjects were debriefed by 
written explanations of the study and the deception involved. 

The subjects were divided into two groups based upon a median split of 
the 1-E score distribution. The sample had an overall mean of 6.47 (S.D. = 3.98) 
on the 1-E scale. This value is in the range of moderate internality, and is 
comparable to that found in previous research which demonstrated a lack of 
difference between the locus of control of alcoholics and closely matched 
nonalcoholics (Donovan and O'Leary, 1975; Donovan, Radford, Chaney & 
O'Leary, 1977; Rohsenow & O'Leary, 1978a). The Internal group (1-E < 6; n = 30) 
had a mean of 3.13; the mean value of the External group (1-E::>7; n = 32) was 
9.59. 

The dependent variables included measures of both the number and magni
tude of shifts in expectancy for success following success and failure on both 
the chance and skill tasks. These expectancy variables were divided further 
into two categories based upon their congruence to the normative direction of 
expectancy shifts following success and failure. The first category was defined 
as appropriate shifts. This variable consists of increases in expectancies 

167 



MULTIVARIATE EXPERIMENTAL CLINICAL RESEARCH 

following success and decreases following failure and is analogous to the total 
expectancy shift employed by Miller and Seligman (1973). The second category, 
inappropriate shifts, consists of increases in expectancies following negative 
outcomes and decreases following positive outcomes; this variable is analogous 
to the "gambler's fallacy" commonly found in chance tasks and to characterize 
individuals with a response-outcome-independent perception (Phares, 1976). 

The expectancy shift data were analyzed by a series of 2x2x2 analyses of 
variance with repeated measures across two variables. The between groups 
variable was locus of control (Internal or External). The repeated variables 
represented the task dimension (chance or skill task) and the outcome valence 
(success or failure trials). The manipulation check variables were analyzed by 
a 2 (1-E) X 2 (chance or skill tasks) ANOV A with repeated measures across the 
task dimension. 

Table 1 

Mean Expectancy Shifts for Internals and Externals 

Following Success and Failure in Chance and Skill Tasks 

Chance Skill Expectancy Shift 

Variables Internal External Internal External 

Failure 

No. of Inappropriate 

Value of Inappropriate 

No. of Appropriate 

Value of Appropriate 

Success 

No. of Inappropriate 

Value of Inappropriate 

No. of Appropriate 

Value of Appropriate 

.37 

.53 

1.07 

1.57 

.30 

.43 

1.37 

1.97 

.97 

1.50 

1.19 

1.94 

.44 

1.09 

1.47 

2.31 

RESULTS 

• 73 

1.30 

1.07 

2.43 

.33 

.93 

2.13 

5.40 

.34 

.38 

1.69 

3.59 

.38 

.53 

2.63 

6.94 

The results of the manipulation checks indicated that the procedure was 
effective in inducing differential perceptions across tasks. Regardless of the 
level of perceived locus of control, subjects rated the skill task as requiring more 
personal ability relative to good luck than they did the chance task (Mean 
chance= 7.12, Mean skill= 4.43, F= 39.2,p c:::::::001). Also, in responset.oaquestion 
concerning the probability of success on similar tasks in the future, subjects 
rated their expectations for future success significantly higher on the skill task 
than on the chance task (Mean chance= 6.28, Mean skill= 7.23, F= 14.8,p <.001) . 
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Table 2 

F-Ratios From Analysis of Expectancy Shift as a Function of Locus of Control, Task, and Outcome Valence 

Expectancy Shift 

Variables 

No. of Inappropriate 

Value of Inappropriate 

No. of Appropriate 

Value of Appropriate 

Note ~ = 1/60. 

X .E_ ( .06 

xx .E. < . 025 

XXX _E ( .005 

IE 

• 6 

.1 

2.1 

1.7 

F-Ratios 

Task Valence 

. 4 l. 2xxx 

. 2 1.7 

13.5xxx 40. 7XXX 

32. Bxxx 68.Bxxx 

I x T I x V T x V I x T x V 

5.6xx .o • 7 10.0xxx 

9
_
0

xxx 
. 2 .5 3.6x 

1.8 . 1 17.3xxx .1 

1.1 . 2 40 . 0xxx . 2 

There were no significant main effects for 1-E nor interaction effects on these 
measures. 

The means of the appropriate and inappropriate expectancy shifts of 
internal and external subjects following success and failure outcomes are 
found in Table 1. Table 2 presents the F-ratios for the main and interactive 
effects of the 2 x 2 x 2 ANOV A. AB can be seen: from these values there were no 
differences in stated expectancies between internal and external subjects 
(p.> .10). Similarly, individual differences in perceived locus of control did not 
lead to differential expectancies following success or failure as noted by the 
nonsignificant 1-E x Valence interaction effects. However, the valence of the 
outcome was found to be significant in all cases except for the magnitude or 
value of inappropriate shifts. Collapsing across the Task and 1-E dimensions, 
more inappropriate shifts were found following failure than success; con
versely, a larger number of appropriate shifts, as well as a larger value, were 
made following success than failure. The Task dimension resulted in signifi
cant differences only for the appropriate expectancy shift variables. A larger 
number and value of appropriate shifts were made in the skill task than in the 
chance task. Thus, the perception of response-outcome dependence in the skill 
task is associated with appropriate changes in expectancies for success. 

The remaining interaction effects affirm the previously noted complexity in 
the relationship between the personality and task dimensions of locus of 
control. Significant 1-E Task interaction effects were found on measures of 
inappropriate expectancy shifts but not on the appropriate shift data. This 
interaction in both the number and value of inappropriate shifts is accounted 
for by differential performances of internals and externals in the chance and 
skill tasks. In the chance task externals made more frequent and larger in
appropriate shifts than internals. Also, within groups, externals made more 
frequent and larger shifts in the chance than in the skill condition while the 
relationship was reversed for internals. This pattern of responding was further 
moderated by the valence of the outcome as indicated by the significant 1-E 
x Task x Valence interactions found for both the number and value of inappro
priate shifts. With respect to the number of such shifts within the chance task, 
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internals' response levels remained relatively stable while that of externals 
were significantly influenced by the outcome valence. In the chance task 
externals made significantly more inappropriate shifts following failure than 
following success, with the number in this latter condition equal to that of the 
internals. The pattern was again reversed in the skill situation. While the level 
of responding of externals remained relatively stable across differential 
outcome conditions, internals in the skill condition made significantly more 
inappropriate shifts following failure than following success. A similar pattern 
of interaction was obtained on the value of inappropriate shifts. 

The number and value of appropriate expectancy shifts were found to be 
influenced by the chance-skill and success-failure conditions, as indicated by 
the significant Task x Valence interactions. For both measures, within the 
chance condition the level of . appropriate responding was only minimally 
affected by the outcome valence. However, in the skill condition subjects made 
significantly more appropriate shifts of a larger magnitude following success 
than following failure. The level of appropriate responses following failure was 
equivalent across tasks while it was significantly higher following success in 
the skill task than in the chance task. 

DISCUSSION 

The present results tend to support prior findings concerning differential 
shifts in appropriate expectancy statements across skill and chance tasks. This 
relationship is further moderated by the success or failure one experiences on 
such tasks. Individuals tend to show fewer changes of smaller magnitude in 
measures of appropriate expectancies for success in situations that are perceived 
as response-outcome independent (chance). While the level of change is equiva
lent across success and failure in the chance task, significantly more frequent 
and larger shifts are made following success in the skill task than after failure. 
Thus, similar to Phares' (1976) contention, there appears to be a greater degree of 
generalization of learning, as expressed by more accurate expectancies, in tasks 
in which the subject perceives himself to control the outcome. However, it further 
appears that the individual learns or generalizes less from such a situation when 
h1s efforts lead to failure rather than to success. 

The findings with respect to appropriate expectancy shifts do not support the 
hypotheses derived from the personality dimension of locus of control. Internal 
and external subjects were not found to differ on these measures. It may be, as 
Phares (1976) suggested, that the explicitness of cues in such situations, leading 
to the perception of skill or chance operation, may minimize the influence of the I
E personality dimension. 

Such contentions, however, are not able to account for the interactions 
between the I-E, the task dimension, and the outcome valence obtained on 
measures ofinappropriate expectancy shifts. Phares (1957) previously found that 
such a "gambler's fallacy" was more frequent in chance than skill tasks. Rotter 
and Murley (1965) also found a trend toward a greater incidence of such 
inappropriate shifts among externals. The lack ofsignificantmaineffectsfor I-E 
and task fail to support these findings. However, these two factors do interact 
significantly. Externals tend to make more frequent and larger inappropriate 
shifts than internals in the chance task while this pattern is reversed in the skill 
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condition. This relationship is further moderat.ecl by the outcome valence. 
Success in both tasks did not differentially affect subjects. However, failure in the 
chance task, relative to the skill task, account.eel for the increased level of in
appropriate shifts for the externals. Conversely, failure in the skill task, relative 
to the chance task, prompted more inappropriate responding among internals. 

The complexity of these interactions might be explained by differential levels 
of motivation of internals and externals within the different task situations. 
Phares (1976), in reviewing the motivational correlates of locus of control, 
indicated that internals tend to manifest greater concern and attach more 
importance to success in skill situations, while externals are more motivat.ecl in 
chance situations. Failure in such tasks would th us lead to an increased effort, as 
well as expectancy, to succeed. Thus, it may be, at least within the present sample, 
that the increased motivation to do well following failure in tasks congruent with 
one's locus of control beliefs leads to an unrealistic expectation for success and 
thus induces the obtained "gambler's fallacy." Further research, which 
elaborates our understanding of the interaction of task saliency and control 
orientation, seems warranted. 
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DIAGNOSIS OF THE DYNAMIC ROOTS OF A CLINICAL 
SYMPTOM BY P-TECHNIQUE: A CASE OF 

EPISODIC ALCOHOLISM 
H. Birkett and R. B. Cattell 

University of Hawaii 

ABSTRACT 

A P-technique study of a middle-aged episodic alcoholic was undertaken to 
get at the dynamic roots of the symptom. The ten dynamic traits in the Motiva
tion Analysis Test were measured each day for 100 occasions using 5 objective 
test devices summed to an unintegrated, U, and an integrated, I, component 
for each. They were projection, fluency, preference, word association and 
decision speed. A measure of appeal (dependence need) and of the strength of the 
symptom was similarly measured. 

The longitudinal correlations were highly statistically significant and 
were analyzed in terms of path coefficients presenting a definite analysis of the 
etiology of the symptom which was consistent with general clinical observations 
and biography. 

INTRODUCTION 

The evidence that a sensitive and positive means for uncovering the roots 
of clinical symptoms in the procedure called P-technique has long been before 
clinical psychologists Cattell and Luborsky, 1950; Williams, H. V., 1954; 
Williams, J. R., 1958; Cattell and Scheier, 1961; Shotwell, Hurley and Cattell, 
1961; Cattell and Cross, 1952; Curran and Cattell, 1974; and Kline and Grindley, 
1974. However, as Cattell has admitted, the labor involved, the complexity of an 
advanced experimental-statistical method, and the current tendency among 
therapists to attempt to bypass diagnosis, may together account for clinical 
failure to realize its import. As for the technical complexity and time demand of 
the operation, these existed in the Wright Brothers' airplane and at the birth of 
every innovation known to man. But we hope to show by this experiment that 
simplifications are in sight. Thus although we here take no fewer than 26 
variables and 100 occasions of measurement, spread over 87 days, we shall hope 
later to demonstrate (Birkett & Cattell, In preparation) that the same essential 
findings can be obtained with a smaller sample from the same data. 

The present study aims to investigate with more completeness of measure
ment in the dynamic field than previously employed in P-technique the specific 
underlying mechanisms in a severe case of episodic alcoholism. Clinical selec
tion of the subject was based on his drinking and social history pattern being 
highly representative of the diagnostic category concerned. A 54-year-old 
Caucasian, married, professional man, was the subject. He was presently on 
leave of absence from his employment and residing in a residential clinical 
treatment program for alcoholics. For the five years preceding the research, 
he had been unavailingly through five• different types of psychotherapeutic 
treatment. 

The basic design of the experiment was that of a typical P-technique study 
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in which the subject was tested on the same battery of repeatable tests on 100 
occasions, typically separated by one-day intervals. The tests consisted on 
the one hand of objective measure of the strength of the symptom, i.e. of his 
interest in alcohol, (he was not actually allow~. to drink) and on the other, of 
the principal demonstrated human dynamic unitary traits operative in most 
clinical motivations, as established by programmatic R & P technique 
factorizations of the dynamic trait domain over 30 years. (Cattell & Child, 1975). 
Since the ten most replicated and relevant of the dynamic traits (ergs and senti
ments) have been incorporated into the standardized Motivational Analysis Test 
(Cattell, Hom, Sweney and Radcliffe, 1964), this instrument was used as the 
main framework of evaluation in this research. It will be recognized that the 
analysis applied in P-technique is one of correlation to reveal the simultaneous 
:fluctuations over time of various variables, representing the symptom and the 
main dynamic needs, i.e., ergic tension and sentiment activation levels. The 
correlations are usually factored but in this case we accepted the several previous 
factorings of the 20 variables, one of the integrated and one of the unintegrated 
motivation component for each of the 10 factors in the MAT. Thus we accepted 
the scales as dynamic factor scores and correlated them over time with the 
symptom strength. As in the typical form of P-technique there was no attempt to 
manipulate the subject's emotional states, these being left to vary in response 
to the daily real life impacts. 

TEST BATTERY AND EXPERIMENTAL PROCEDURE 

In accordance with the usual technique of objective interest-motivation 
measurement each dynamic structure (erg or sentiment) was measured by a 
whole balanced battery of devices, the same in nature (hut not content) for 
each and all of the traits, and for the symptom. It is important to remember that 
the majority of the motivation measures (four of the five) thus carried across 
all dynamic traits are objective; i.e. non-self evaluative in nature. Only one 
measure uses self evaluation and this device was chosen for comparability 
because it has been so commonly used in older interest tests (Kuder, 1976, Strong, 
1949, etc.). Such inventory-type response does have some validity since it loads 
moderately on one of the seven motivation components (Cattell, Radcliffe 
and Sweney (1963)). It thus does involve a recognizeable component, though 
in this same research and in Cattell and Hom (1963) its general validity was 
too low for clinical application (except to investigate the self image) since it 
accounted for only 1110th of the motivation strengt~ variance. 

In the case of P-technique the choice of the best, say, four objective devices 
was obviously likely to be more difficult than for R-technique, for the tests 
must be re-administerable from day to day with minimal learning or satiation 
effects, and thus retain sufficient sensitivity to the real diurnal variations. At 
the same time, the devices must validly estimate the same U and I components 
as in R-technique as shown by their loadings on those components. A brief 
description of the devices finally selected and their principles and administration 
are set out in Table 1. 

The theory of motivation components recognizes seven primaries and two 
secondaries as extending over the more than a 100 diverse devices considered 
by psychologists as indicators of motivation strength (Cattell and Child, 1975). 
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Table 1 

Description of Devices and Administration Procedures 
Devices 

1. Word Association 
Principle - In a double-response situation the individual will react with the 

word association indicating his preferred course of action. This "Jungian" 
notion has been experimentally checked (Cattell, Radcliffe & Sweney, 1963). As 
in the MAT setup, two. alternate word synonym-like responses were available 
to each word stimulus and the subject was asked to respond on the basis of what 
seemed the more natural. The procedure pairs the twelve dynamic structure 
interests used in this research in every possible way leading to 109 outcomes. 

The stimulus word and the pair of responses constituted a series of 109-35 
millimeter slides, presented in the same order each sitting. The subject indicated 
his response by pressing either a right or left button on the table before him. As 
soon as the selection was made the slide was replaced by the next in succession. 

2. Speed of Reaction 
Principle - Quickness of response is proportional to the degree of interest, 

positive or negative. Reaction speed was measured on the above word association 
test. When the choice of A rather than B was made, the interest score for A was 
high, with a short reaction time, and low for a long reaction time. The validity is 
set out elsewhere (Cattell, Radcliffe & Sweney, 1963). 

This device was presented in conjunction with word association. The time 
which elapsed between presentation of the slide and choice of response was 
automatically recorded. 

3. Projection. Ends for Means 
Principle - Given the means for a number of activities, interest will deter

mine the end for which the individual choose to employ them, when he is asked, 
"Which would you choose to use this for?" 

Again the design of this device was precisely-as in the MAT except that 
twelve rather than ten dynamic interest structures were paired in all ways. 
Administration was conducted by exactly the same viijual (slide) method as that 
described for the word association device, except that reaction speed was not 
recorded. 

4. Fluency on positive consequences on a given course of action. 
Principle - The greater the interest in a course of action, the greater will be 

the fluency (ideas per minute) in that course of action. 
The strengths of each of the eleven dynamic structures, and the symptom, 

was measured in two parts by two separate attitude statements known to be 
saliently loaded on the factor (Cattell & Hom, 1963). The 12 factors, as 24 atti
tudes, were presented in a sequence of 24 slides. The subject was given 60 seconds 
to call out single word positive responses to each presentation. The score was the 
number of words recorded for each variable. 

5. Self evaluation of motivational strength 
The subject estimated his motivational strength on all twelve interests for 

each 24 hour time period. This was quantified on a ten point scale with separate 
scores for duration and intensity. 
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· We use here only the devices known to have highest validity. However, in 
restricting to five devices we can hope to define only secondaries. The two 
secondaries have been called the integrated or I component and the unintegrated 
or U component. A factoring of the five devices themselves over the 100 occasions 
to check the motivation component structure is reported elsewhere. (Cattell, 
Birkett & Evans, in preparation) showing that the U and I patterns in P
technique resemble, though with some differences of emphases, those obtained 
from R-technique. Consequently the weights used here for estimating the U 
and I components were those of this particular experiment (Cattell, Birkett & 
Evans, in preparation), shown rounded in Table 2 below: 

Tabl~ 2 
Weights on the Motivational Components 

Device u I 

Projection 44 77 

Fluency 09 31 

Word Association 55 44 

Self Estimate 27 -01 

Reaction Speed 04 oo. 

It will be recognized that these weights, because of loading overlaps, give a 
substantial positive correlation (actually as high as . 7 or .8, between U and I 
component estimates) of any given dynamic factor. This correlation of estimates 
exists despite the U and I factors themselves being little correlated (the correla
tion is often zero). However, this large correlation still means that only about 
half of the variance in one is accounted for by the other, so it remains worth
while to look for differences in the behavior of U and I measures in the various 
dynamic relations. 

The dynamic traits existing as unitary factors that were selected for measure
ment in this case are listed in Table 3. The original ten were chosen, in the 
construction of the MAT, for maximum relevance to most clinical and counseling 
work as shown by their criterion correlations. 

It will be noted that six of the dynamic structures here (only 5 of which 
are in the MAT) are ergs. Each is measured by two attitude-interests known 
(summary of studies in Cattell & Child, 1975) to load highly on the ergic tension 
concerned. The remaining five are sentiments, i.e. acquired attitude aggre
gat.es centered on institutions commonly regarded to be of major importance 
to people in our culture. (Cattell & Child, 1975). All eleven dynamic factors are, of 
course, of demonstrated unitary factorial nature and measurable with ascertain
able validity by the attitudes listed. (See MAT Handbook; Cattell, Hom and 
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Table 3 

Description of the Eleven Dynamic Structures Measured in 

this Experiment 

Standard Label 
and Symbol 

Mating erg (Ma) 

Fear (Escape) 
erg (Fr) 

Assertiveness 
(As) erg 

Narcissism-comfort 
(Na) erg 

Pugnacity-sadism 
(Pg) erg 

*Appeal-dependency 
(Ap) erg 

Sentiments 
Self concept senti
ment (SS) 

Superego sentiment 
(SE) 

Career sentiment 
(Ca) 

Sweetheart-spouse 
(Sw) sentiment 

Horne-parental (Ho) 
sentiment 

Brief Definition 

Order in 
Correlation 
Matrices 

Strength of normal hetero
sexual or mating drive 

Strength of security 
seeking need 

Strength of drive to self asser
tion, mastery and achievement 

Level of drive to sensuous 
self indulgent satisfaction 

Strength of destructive 
hostile impulses 

Strength of need for succorance 

Level of concern about the self
concept, social repute and more 
remote rewards 

Strength of development of con
science 

Amount of development of inter
est in a career 

Strength of attachment to wife 
or sweetheart 

Strength of attitudes attached 
to the parental home 

6 

1 

2 

7 

3 

11 

8 

4 

9 

5 

10 

*This erg is not in the standard Motivation Analysis Test (MAT) and 
was added to test the frequent clinical speculation that a high need 
for dependency is present in alcoholics. 

Sweney and Radcliffe (1964) for description of the attitudinal measurements 
for all but the appeal erg, which was added here because of "dependency" theories 
of alcoholism). The existence of a need for dependence or the appeal erg as a 
unitary dynamic trait has empirical support from earlier work by Cattell and 
Miller (1952). 

The strength of the symptom itself from day to day was measured for 
comparability of methodology of measurement by the same motivation com
ponent devices (yielding U and I scores) as used for other dynamic traits and 
is shown in Table 1. However, while measurements were obtained on devices 1, 2, 
3 and 4 under laboratory stimulus control, device 5 - self estimate on the desire 
for alcohol and all other ergic tensions and sentiments - was left to the subject 
to complete for the given day, spent within the natural environment. 

177 



MULTIVARIATE EXPERIMENTAL CLINICAL RESEARCH 

The experimental data was gathered in a 100 sessions spread over 87 
consecutive days. The general P-technique design . calls for occasions to be 
planned as experimentally independent. In keeping with this requirement they 
were spaced at a minimum of an 8-10 hour interval apart and when it was 
necessary to test the subject twice in one day the self estimate device for the 
corresponding 24-hour period was paired with both experimental units. 

The laboratory setting consisted of a chair upon which the subject sat 
facing a screen. The experimenter, occupied a separate room from which she 
operated a projector and gave instructions via an intercom. Devices were pre
sented always in the same order: word associations (with reaction speed), pro
jection, fluency, and self estimate. The testing typically occupied 1 hour and 
35 minutes, which included a three minute rest period between the successive four 
tests. 

SCORING AND ANALYSES 

Few special problems arose in scoring different from those handled in the 
handbook of the MAT. The aim was to finish up with a U and an I score for 
each of the eleven dynamic traits and the symptom. The only test scoring prob
lem arose through the possible algebraic dependency of word association 
selection and response speed since the reaction time was taken together with 
choice. In conformity with the principle in Table 1, the reaction speed score as 
such was first calculated as 1 divided by reaction time, a constant being added 
to the denominator for an approach to normal distribution of the quotient. 

Earlier studies show that a quick decision for B when A and B are paired 
should count strongly for B and against A, whereas a slow choice for B must 
count weakly for B and weakly against A. One might reasonably expect this 
scoring to produce a substantial algebraically determined positive correlation 
of the interest score from preference alone and from speed within the preference 
framework. Actually the positive correlation was quite small and statistically 
insignificant, probably because the final speed score is a sum of items in which 
the reaction time weight varies substantially, despite all positive scores on 
reaction time being positive on word association. The reaction time scores are 
not calculated ipsatively; i.e. as a fraction of the individual's average speed on 
a given day, since this could lose some inter-diurnal information. 

The five device scores were brought to standard scores before being added, as 
a battery, with the above weights, to give U and I scores for each dynamic 
trait. A total, U + I, score was also calculated for each dynamic trait. The I and U 
scores, as well as the total score, were approximately normal in distribution. The 
correlational results are considered in three tables as follows. The first looks 
at the correlation of alcohol interest measured by the U, unintegrated, com
ponent with dynamic traits measured and U, I and (U + I). The second considers 
alcohol interest measured by the I component correlated with dynamic traits in 
their U, I and (U + I) scores. The third correlates total alcohol interest (U + I) 
with dynamic traits again measured as U, I and (U + I). 

DISCUSSION OF SYMPTOM CORRELATIONS 

It is at once evident from Table 4a, b and c that first there is a substantial 
number of correlations significant at the p<:.01 and p<.05 levels and 
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Table 4a 

Unintegrated Alcohol Interest (U) Against Dynamic Traits in I, U 
and (U+I) Motivation Components 

Nature of 
the Component 

measured 

Alcohol 
Symptom u u u 

Dynamic 
Traits I u (U+I) 

Correlation 

Fear Erg 
(Fr) 25 30 29 

Assertive 
(As) -11 00 -05 

Pugnacity 
(Pg) 15 12 14 

Super Ego 
(SE) 18 19 19 

Wife Sentiment 
(SW) -44 -45 -46 

Sex Erg 
(Ma) 28 29 29 

Narc is tic Erg 
(Na) -54 -6~ -61 

Self Sentiment 
(SS) -24 -20 -23 

Career Sentiment 
(Ca) 02 ·-01 -04 

Home Sentiment 
(Ho) -02 14 09 

Appeal Erg 
(Ap) -01 -14 08 

Alcohol 
Symptom as (U+I) 86 100 96 

The two-tailed test of significance of r for 100 entries, as here, 
yields P <. 05 at .196 and P <. 01 at . 232 
The two letter symbols under the labels are those used for these 
factors in the MAT test. 
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Table 4b 

Integrated Alcohol Interest (I) Again■t Dynamic Traita in I, U 
and (u+I) Motivation Component■ 

Nature of 
the Component 

meaBUred 
Alcohol 
Symptom I I I 

Dynamic 
lraits I u (U+I) 

Correlation 

Fear E.rg 
(Fr) 25 27 27 

!,ssertive 
(As) -09 -00 -04 

ugnae-ity 
(lg) 18 12 15 

Super £go 
(SE) 23 25 25 

Wife sentiment 
(SW) -37 -45 -43 

C::ex Erg 
(Ha) 26 25 26 

Narciatic f.rg 
(Na) -48 -60 -56 

Self Sentiment 
(SS) -22 -22 -23 

Career Sentiment 
(Ca) 00 03 02 

Home SentilNDt 
(Ro) 03 OS. 04 

Appeal Erg 
(Ap) 06 -10 13 

Alcohol 
S,-ptca ·•• (u+I) 100 16 96 
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'fable 4c 

Unintegrc1ted plus Integrated ..Alcohol Interest / .~ainst Dynamic Traits 
I, U and (U+·I) Dynamic ~·otiv .:? tion Components 

Nature of 
the tompon€·nt 

,re ci surcd 
/,lcohol 
Symptom (U+I) (U+I) (U+I) 

Dynamic Trnits I u IU+t) 

Correlation 

Fear Erg 
(Fr) 26 J ·) n 

,' sc:;ertive 
(.'\s) -10 -01 -05 

ugnacity 
( g) 17 13 15 

Super Ego 
(SE) 21 23 23 

1.,ife Sentiment 
(S -..1) -42 -47 -46 

3ex r~rg 
(rv~a ) 2S 29 29 

i.~ =1rc is tic Lrg 
(Na) -53 -65 -61 

Self Sentiment 
(':;s) - 24 -21 -23 

Career ~entiment 
( Ca) ()3 01 07 

Home '>entin•ent 
(Ho) 02 ·14 J7 

•~ ppe.,.l i:.rg 
( ,'p) -02 -13 03 

,\ lcohol 
Symptom as (UH! 96 96 1 ,_) () 

secondly, that the pattern of symptom correlations is in good agreement for the 
integrated and unintegrated measurements. This is partly a statistical necessity 
as the average correlation of U and I components is 0.45. The few instances 
where the U and I results stand at different levels of significance will be dis
cussed later and · point to indications for hypotheses in research designed to 
achieve greater independence of U and I scores. 

Examination of the tables shows that each of four dynamic traits predicts 
the symptom at the p,<.01 level while two others do so at the p <:.05 level. 
Those at the p<:.01 level are in order of strength Narcism (Na) negatively; 
Mating (MA), positively; and Fear (Fr) positively. Only with fear does correla
tion at the p < -.01 level across all components U, I and (U + I) fail to occur. 
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Integrated fear, the exception, correlates with the unintegrated alcohol interest 
only at the p<:.05 level. 

Self sentiment and superego correlations which do not reach significance 
at the p c:: .01 level do reach significance at the P< .05 level on most combina
tions. The former is negatively correlated with the symptom and the latter, 
positively. 

This complex of relations of the dynamic traits to the symptoms at this 
first order of analyses may be summarily stated as follows: (1) The predictive 
power of dynamic traits with regard to the symptom is substantial, as shown 
by approximately half of the correlations being significant beyond the P<:-05 
or P<:-01 levels. (2) Rising alcohol interest is accompanied by decreases in 
the strength of the narcistic erg, interest in the wife, and strength of the self 
sentiment. (3) On the other hand, rise in alcohol interest is significantly asso
ciated with increases in sexual drive, fear and the demands of the superego. 

RELATION OF DYNAMIC STRUCTURES AND 
MULTIPLE PREDICTION OF CRITERIA 

Psychological interpretation of the above symptom correlations requires 
hypotheses about the direction of action and also inspection of partial and 
multiple correlations, since the dynamic traits, as predictors, have mutual 
correlations. To permit inspection as well as calculation, the intercorrelation of 
the 12 U measures, 12 I measures and 12 U + I measures are set out as a 36 x 36 
matrix in Table 5. 

The correlations among the first 24 predictors (the last 12 are algebraically 
dependent) show that appreciable second order factors must exist (Bartlett's 
test of the significance of a correlation matrix as a whole- Gorsuch (197 4, p. 136) 
- shows by the square that this is significant at the Pc::::::.001 level). However, 
from the standpoint of psychological interpretation it is the primary factors 
that have meaning. 

Some principles for interpreting correlations among dynamic traits have 
been set out elsewhere (Cattell, in preparation) and in addition to the usual 
caution about causal direction and correlation just mentioned they require, in 
the present context of correlations of changes, to have us attend to the following 
possibilities. (1) A rising score for an erg may mean either a rising stimulation 
or a rising deprivation and frustration. (2) A rising score on a sentiment may 
mean either increased situational activation of the sentiment itself or, with 
less probability, some rise in the ergic tension of most of the ergs that achieve 
expression through the sentiment. In spite of this effect of ergic investment 
(Cattell & Dreger, 1977, p. 100) it is still possible to have zero or even negative 
correlation between strength of a particular sentiment and some one of the ergs 
expressing through it, if other ergs in it are negatively correlated with the first. 
This needs consideration in the interpretation of the negative correlation which 
we find between the patient's sex erg and his sentiment to his wife. 

Looking first at the structure of change in the dynamic structures them
selves, as shown in the upper left and lower right of Table 5, we see most 
prominently, in size of correlations, a positive triangular relation of the patient's 
level of narcism, of the sentiment to his wife and of his self-sentiment. All these 
are negatively related to a looser conglomeration of sex and anxiety (fear) and 
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Table 5 - Correlations Among Dynamic Traits and Different Modes of Component Measurement 

U-FEAR U-ASSERT U-PUGNAC U-SUPERE U- WIFE U-. SEX · U-NARCIS U-SELFSE U-CAREER U-HOME U-APPEAL I-FEAR 

U-iTM 
U-ASSER I -03 
IJ-PUGNAC 19 12 
.J-SUPERE -04 -06 24 
d- WIFE -30 -07 -31 -35 
·J- SEX 28 -17 -09 -13 -47 
J-MARCIS -41 05 -12 -32 63 -37 
•J-SELFSE -21 -05 -46 -19 51 -24 19 ;I: +. 

·J-CI\REER -06 -00 03 07 -10 -12 -00 -05 
,J-HOME -05 33 22 08 -37 01 -20 -31 -03 ~ 

1J-,iPPEI\L -16 -10 -05 -05 23 -36 07 35 05 -19 ~ 
I-FF.AR 81 -13 17 -07 -16 09 -33 -14 05 -16 •04 t_%j 

I-1\SSERT -28 82 -00 -01 07 -21 21 00 04 28 -05 -28 ~ 
I-PUGt,AC 14 -00 82 29 -27 -05 -09 -41 13 17 -06 14 § .... I-SU PERE -03 -09 16 87 31 15 -32 -20 06 16 -12 -04 

~ ~-
J-WIFE -36 -05 -38 -22 88 -45 54 50 02 -35 24 -14 ;:a 
I-SEX 21 -17 -09' 12 -44 92 -33 -23 -04 -01 -35 12 ~ 
1-NARCIS -42 04 -16 -16 57 -26 87 20 09 -16 01 -28 n 
I-SELFSE -36 -07 -42 -12 55 -34 30 85 01 -32 --36 -17 

~ I-Cf,REER -13 -10 -14 02 00 -08 05 02 86 -15 05 04 
I-HOME -11 27 09 04 -21 -05 -05 -24 01 86 _.: 16 -10 
J-APPEAL -17 -04 -00 14 16 -32 10 32 25 -17 79 -00 ~ 
ITrrtAR 96 -08 19 -06 -25 21 -39 -18 -01 . -ri -11 94-
UIASSERT -15 96 06 -04 -00 -20 13 -02 01 32 _-08 -21 
UIPUGNAC 18 07 96 27 -31 -08 -12 -46 08 21 .:.05 16 
UI SUPERE -04 -08 21 97 -34 14 -33 -20 07 12 -08 -06 
UfvJIFE -34 -07 -35 -30 97 -48 61 52 -05 -37 , 24 -16 
Ul SEX 26 -18 -09 13 -47 98 -36 -24 -09 00 -36 10 
UINARCIS -43 04 -14 -26 63 -33 _97 20 04 -18 , 04 -32 
UISELFSE -29 -06 -46 -16 55 -30 25 91 -01 -33 · 37 -16 
UICAREER -10 -05 -05 05 -05 -10 02 -01 96 -09 ._os 04 
UIHOME -08 32 17 06 -31 -01 -i4 -29 -01 9.7 -19 14 
UIAPPEAL -17 -08 -06 04 21 -36 09 35 15 -19 -95 -26 



I-ASSERT 1-PUGNAC 1-SUPERE I-WIFE I-SEX 1-NARCIS 1-SELFSE I-CAREER I-HOME I-APPEAL 

U-FCAR 
U-ASSERT 
U-PUGNAC == U-SUPERE c:: 
U-WIFE ~ 
U-SEX < U-NARCIS ~ U-SELFSE 
U-CAREER > 
U-HOME ~ 
U-APPEAL tz:j 

I-FEAR ~ I-ASSERT tz:j 

I-PUGNAC 00 ::ti -I-SUPERE -03 27 ~ 1--" I-WIFE 16 -31 -19 ~ I-SEX -17 -05 14 -37 ~ I-NARCIS 24 -07 -20 57 -20 
I-SELFSE 05 -35 -15 58 -27 35 (i I-CAREER 05 05 02 14 02 l 7 12 ~ I-HOME 30 09 13 -16 -02 02 ""17 -00 z 
I-APPEAL 05 05 03 26 -22 17 41 30 -05 I -(i 

UIASSERT 94 -00 -07 04 -18 14 -01 -03 30 00 ~ 
UIPUGNAC -00 93 22 -37 -07 -13 -41 -05 09 -01 ~ UISUPERE -02 29 96 -21 14 -19 -14 02 09 09 00 

UIWIFE 11 -29 -26 96 -42 59 58 07 -20 21 tz:j 

UISEX -20 -05 15 -43 97 -24 -32 -04 -03 -28 ~ 
U INARCI S 23 -09 -27 57 -28 96 34 11 -02 13 (i 

UISELFSE 03 -39 -19 56 -26 29 95 07 -21 38 :I: 

UICAREER 04 10 04 08 -01 13 07 96 00 28 
UIHOME 39 14 15 -28 -01 -08 -27 -09 95 -12 
UIAPPEAL -00 -00 -05 26 -31 09 40 18 .. 11 94 
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super ego. As narcism is an erg also achieving satisfaction in the self sentiment, 
we conclude (the alternatives having been considered and dismissed) that the 
attention of the wife, and whatever social reinforcement he gets for the self senti
ment alike, contribute to narcistic satisfaction. 

Turning next to the significant correlations with the symptom we see that 
the members of the "narcism block," as we may call it, are uniformly negatively 
related to it. (Table 4c summarizing for U and I.) Significantly positively 
related to the symptom in both unintegrated and integrated measures (and, of 
course, in their sum) are the· ergs of fear and sex, and the super ego. 

The psychological interpretation of alcoholism and the narcism block, 
requires us first to assume that the highs on narcism are not frustration but 
high stimulation and need strength. Here we find evidence outside the P
technique, namely, in supporting consulting room statements by the patient 
pointing to this support of the self sentiment and wife sentiment by narcism. 
Granted this directional assumption we conclude that so long as his narcism is 
catered for, and the relations with his wife are good and the relations with the 
clientele who support his self sentiment are satisfactory, the need for alcohol 
remains low. 

If the alcoholic symptom had been measured by actual drinking episodes, 
bringing social disapproval, we might with equal justification have con
sidered reversing the causal direction, saying that an alcoholic "spree" led to 
reduction of the self regard sentiment, to embarrassment in his sentiment to 
his wife and to reduction of narcistic satisfaction in the self. However, since the 
alcohol craving was measured only by internal desire levels and since some 
elements of the latter explanation do not fit well, we take the opposite causation 
as prevailing. 

We talk of the above trio being the main determiners because the other traits 
just mentioned as a minor group are also significantly related to the symptom. 
First, let us consider the rise of the symptom also with super ego rise, a high level 
of whicJi presumably created guilt, driving the patient to alcohol (positive correla
tion). Parenthetically as with other correlations the inverse causal relation is 
possible, namely that indulgence in alcohol evokes superego reproach - except 
th'at at least in his year-long institutionalization he could not drink. We would 
have in the latter case that long association caused shame at desire for alcohol 
regardless of whether it is satisfied. The superego stimulation, as the diary 
indicates, frequently began with situations other than alcohol. Although we are 
discussing the superego action as if it were outside the narcism triangle it is 
actually not entirely independent of the above block (see Table 5 and Figure 1). 
For in what can be seen as a cluster of highly consistent correlations its posi
tive relation to the symptom is matched with negative correlations with wife, 
narcism and self sentiment. Regarding the super ego effect, we would conclude 
(and the infant history of the patient agrees) that the superego, implanted by a 
very critical mother, was particularly directed against his narcism and thus 
against the self sentiment and wife sentiment which later derived sustenance 
from the primary narcism. 

The second of the determiners - sex - outside the main block also has low 
relations to the block generally consistent with its relation to the symptom.1 In 
this case it may be more reasonable to ascribe the rise in levels of ergic tension 
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to appetitive need strength rather than to stimulation. 
1That is to say the strength of sex is negatively related to the other three 

members of the block, namely, wife, narcism and self sentiment, and, just as 
they are negatively related to the symptom, so sex is positively correlated. 

However, sex has no particular relation to super ego, though it is sub
significant positive to fear, consistent with both being positive with the 
symptom. That sex has no negative relation to super ego may be due to the strict 
early upbringing being prior to the emergence of sexual behavior. One is pushed 
to the conclusion that sex is in fact anarchic in this personality, finding no 
expression in the main dynamic block in wife, narcism and self sentiment and 
in fact creating conflict with them, which is the main clue to the alcoholism. 

The main significant empirical connections existing in the correlation 
matrix (Table 5) are expressed by causal arrows drawn in Figure 1. These arrows 
could be quantatively expressed by path coefficients (Li 1976, Cattell, 1977). 
These would have to be checked, as hypothetical constructs, for producing re
lations consistent with the correlations in Table 5. But at the present stage of 
experience with P-technique we have not attempted precise path coefficients. 
But the broad causal dynamics we hypothesize are expressible as a conflict 
between sex, fear, and super ego on the one hand and narcissism, the domestic 
sentiment to wife, and the integrity of the self sentiment on the other. Usually 
super ego and self sentiment are positively correlated and the latter subsidiated 
to the former. For some reason this individual developed his self sentiment in a 
mere social approval context, unrelated to and even opposed by the super ego 

Figure 1. 

Cori-e lations :md Hypothesized Causal Path Coefficients Among Dynamic Traits 

The Path Coefficients are not given quantitative values here, but only an arrow for direction. The 
incircled square values are the first order correlations as arranged across nine U and I combination 
results. A negative sign is to be considered as inhibitive. 
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standards, which, as previously mentioned, were implanted early by the super 
critical mother. 

SOME LESSER DYNAMIC RELATIONS 

Before summarizing the general dynamic diagnosis, with the help of Figure 
1, there are some less systematic but near significant connections to be noted 
in Tables 4 and 5, as well as a need to discuss an original hypothesis that failed. 

If the reader turns to Table 1 he will see among the primary correlations 
beyond the systematic relation of the symptom to high fear (need for security) 
a lesser, below significant but equally consistent, small correlation with pugna
city (popularly "aggression"). When we come to the multiple correlation, 
below, we shall see that both of these as well as appeal and self assertion rise in 
prominence and contribute positively to the symptom formation. The con
tribution of interest in career and parental home, respectively, positively and 
negatively correlated with the symptom, we drop out as insignificant though 
perhaps suggestive for entering further research with possible hypotheses. 

The role of fear is simple enough, and from knowledge of the patient's 
difficult social situation resulting from his alcoholic behavior we see that a 
negative relation to the narcism block and also less regularly to assertion is to be 
expected. (The only significant first order relation of assertion, however, is 
positively to attachment to the parental home.) We would therefore interpret 
fear as fear of loss of the satisfactions from the narcistic block (since when they 
fall low in expression, fear is high). Thus fear contributes directly to the symptom. 
As to the self assertive erg correlation we note its belonging, though with low 
correlations, to the narcism, sentiment to wife, and self sentiment block. 

The relation of pugnacity requires a special consideration. The concept of 
pugnacity is that its magnitude is a function of the amount of frustration of 
any other erg, or of any sentiment (Cattell, Radcliffe and Sweney, 1963, Cattell 
and Child, 1975, Cattell, 1978). Whether this pugnacity turns inward or out
ward is a matter for secondary determiners. The pugnacity score can thus be 
taken as an index of current conflicts, as frustration produced, but it need not 
be immediately correlated with later manifestations of conflict (anxiety, 
depression) as shown in the adjustment process analyses chart (Cattell and 
Child, 1975). Nor need it correlate, until later development with indurated 
conflict (Cattell, 1978). The significant negative correlation of pugnacity with the 
two sentiments in the narcissism block suggests that the eclipse of these senti
ments is a main cause of this frustration, as also is any stimulated rise in the 
super ego to conflict with them. (Super ego correlations significant at P <::: .01 
level.) At the clinical observation level this pugnacity was seen to express itself 
externally as righteous indignation directed at erring institutions the patient 
had to deal with and internally as episodic suicidal ideas of a particularly violent 
nature. Regarding this special connection of pugnacity with the super ego we 
are at present at a loss for a diagnostic explanation, but we shall take it up in 
the later article on the diary. 

The appeal erg, which is a main component in what is loosely called "depen
dence" in the literature of alcoholism, we had hypothesized in common with 
other workers in this field to be positively correlated with the symptom. The 
correlation, which is negative, is non-significant (Table 4). The appeal erg we 
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assume is psychologically a reaction to distress and therefore something evoked, 
as an alternative to pugnacity in a situation of conflict. AB Table 5 shows, appeal 
has significant relations but not with the symptom. They are substantially 
positive with the self sentiment, appropriate to its concern with the social security 
of the individual. Seemingly, it is in regard to loss of supportive social approval 
that his individual feels most completely helpless. Its significant positive 
attachment to the wife sentiment fits the dependence of the patient shown in 
other ways. Its significant negative relation to sex presents initially a riddle. 
Conceivably the rise of distress and the need for appeal connotes in the male some 
reduction of sexual potency and confidence. 

THE ACHIEVED MULTIPLE CORRELATION WITH THE SYMPTOM 

Before our final diagnostic summary it is instructive to look at a calculation 
that is singularly rare in clinical literature - for fairly obvious reasons - namely 
an evaluation by a multiple correlation of the predictive capacity of his concepts 
which the clinician reaches in regard to the symptom. Our systems theory 
presentation in Fig. 1, recognizes that a variety of alternative path coefficients 
could be set out to fit the given correlation coefficients, and there could be debate 
among them. On the other hand the total multiple correlation from our chosen 
eleven concepts in Table 6 is not a matter of debate but of psychometric evalua
tion. The fact that prediction of the changes in the symptom in question can 
be predicted by a single r of .62 or a multiple R of .64 from our dynamic test 
measures shows a potency in the present concepts which, as far as we know, 
has not been equalled by other conceptual systems. 

The F ratio for the variance predicted by the narcistic erg (U + I) alone is 
60.93, but the increments from sentiment to wife offers an F of only 1.44 and 
the next variable of .81. These latter being non-significant one recognizes that 
the correlation among the concepts is such that psychometrically the first 
suffices to handle most of the prediction. However, this is not the clinician's 
whole interest since he knows that in the path coefficient analysis one dynamic 
trait can act through another to produce its effects. It is of interest, therefore, 
to look at the weights of the later predictors, as shown in column 5 of Table 6. 
Although values in most are small they off~r hints for hypotheses in further 
work. In considering the derivation of column 6 the student will recognize the 
beta weight and the correlations shown in columns 4 and 5. This indicates that 
the final dynamic contributions are in different order from the beta weights, 
making narcism and sex of highest importance and appeal and assertion of 
trivial importance. In fact, the last contribute nothing and the whole agree with 
the conclusion in our main general discussion. The magnitude of the multiple 
R is significant from the very beginning beyond the P .001 level (the F ratio 
being 60.93). Despite the non-significance of increments the reader may wish 
to see the rank order of all contributors. (The negative products, of quite small 
magnitude, as in the contributions for career, assertion, appeal and home on the 
last column are not unusual in multiple R correlations and simply require us to 
drop these from any practical prediction as negligible.) Again, one must point 
out that if we prefer, in causal, path coefficient terms, to consider say the senti
ment to wife to be basic, and partial it out of narcism, the significance order 
would be quite different. 

189 



..... 
~ 

Table 6 

Multiple Correlation of Dynamic Trait Changes ( f redictors) with Changes in Alcohol Symptom 
(Criterion) 

Step- ;,Jise Multiple ·'.l with Associated Contributions 

>redictor 1 2 3 4 5 6 

Variance ,\ccounted 
For Increment in Direct r Beta 

Variable Multiple R (R Sriuared \ Variance with Criterion Weights Contribution 

Narcistic Erg 0.617 0. 381 0.381 -0.617 -0.522 0.322 
Sentiment to iife 0.625 0. 390 0.009 -J.463 -0.050 0.023 
Sex Erg 0.628 'J. ?,95 0~004 0.292 0.118 0.035 
, ugn.scity i~rg 0.632 0.4:)0 0.004 0.158 0.062 0.009 
Appeal 2rg 0.634 0.402 0.002 -0.059 0.048 -0. 002 
Assertive , rg :>.636 0 .L/)/; 0,002 -0.056 0.062 -0.003 
Fear Erg 3.637 0.4% 0.001 0.297 0.056 0.016 
Super Ego 0.638 0.408 0.001 0.230 0.043 0.009 
Career ~entiment 0.639 0.408 0.000 -0.012 0.027 -0.000 
Home Sentiment 1).639 0.4')9 0.000 0.076 -0.019 -0.001 

Alco~ol and all predictors measured in combined (U+I) motivation components. 
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CLINICAL INTERPRETATION OF THE FINDINGS 

The question an observer asks when he first sees a case of this kind is "Why 
should a man whose life satisfactions seem to be met by a flourishing career, a 
devoted wife and high community regard suddenly report that at times he finds 
these meaningless, and his interest instead is in other things, including 
alcohol?" One is dealing almost with a double personality, which is highly 
characteristic of episodic alcoholism. Our conclusion is that in the original 
growth of personality certain major ergs were not successfully incorporated 
in sentiments - in this case the sex erg and pugnacity - and the client's career 
as a custodian of public morals adds values which increase this isolation. 
The sex erg is, as we have seen, anarchic and this is shown most clearly in a 
correlation of -.47 with sentiment to the wife. 

The key to this episodic crisis seems to be the appetitive rise of the sex erg 
in a sentiment system which cannot accommodate it. We must suppose, from 
the large and consistent negative correlation with the wife-narcism-self
sentiment block, that when this occurs the stimuli (clues) activating the narcism 
block are largely shifted from the focus of interest in favor of the sexual cues. 
From past experience the fear-anxiety and super ego forces all contribute 
to the conflict and resort to the tension reduction of alcohol. (The symptom 
correlations are .27 (sex), .22 (super ego) and .27 (fear-anxiety). 

A prognostic check on this dynamic diagnosis will be reported in subse
quent manuscripts from study of (a) relation of the above diurnal test measures 
with diary reports and (b) the course of the therapy now in progress on the 
basis of the above diagnosis. 

SUMMARY 

It has been shown above that the use of demonstrated factorially unitary 
dynamic trait concepts, as set up in the MAT, on the basis of programmatic 
research and measured by objective motivation strength devices, yields highly 
significant correlations with the symptom in a P-technique experiment. By the 
ultimate statistical test of a multiple correlation with the fluctuation of the 
symptom it yields on R of .64 which is indeed as high a prediction of a symptom 
as we know in the literature from any set of predictors. (That is, of conceptually 
and experimentally independent predictors which do not in some way include 
criterion indicators.) 

From the conditional network, assuming directions of causal action as in 
Fig. 1 consistent with certain general principles, and setting up hypotheses 
implicitly in path coefficient form, we have proceeded to a psychological diag
nosis of the roots of the alcoholic symptom. Due to the degrees of freedom still 
left in the translations of correlational into causal relations certain alternative 
interpretations may have to be admitted. 

The main explanation here is different from those assumed in five previous 
ineffectual psychiatric treatments, the diagnoses in which ranged from mother
fixation to latent homosexuality and lack of father image introjection. We 
propose to follow up the present paper by ancillary studies checking both 
directly and by pragmatic out.come on our own theoretical analysis which is 
as follows: 
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(1) A relation of the plotted factor score changes to environmental and 
behavioral events in the patient's diary over the same hundred occasions. 

(2) A relation of the same scores to physiological measures that may throw 
light on ergic tensions. 

(3) An examination of lead and lag correlations of factors and symptom to 
test assumed causal directions. 

(4) A pragmatic test in terms of the patient's responses and treatment 
based on this diagnosis. 

Two matters of possible interest in the present data remain so far without 
comment. First we have made little use of the differences between the uninte
grated and integrated motivation component relations which Krug and Henry 
(1970, Sweney (1967) and other publications) and Cattell and Child (1975) have 
found of considerable diagnostic importance. We were balked in this by the 
substantial correlation in this case of the two components. However, indica
tions of differences exist, notably in the generally slightly higher predictions 
of the symptom from the U than the I component, noticeable in the crucial cases 
of the narcistic erg and the wife sentiment. Secondly, we have taken no syste
matic look at the correlations among the dynamic traits themselves (other than 
to point to the substantial positive U and I correlations). However, it is clearly 
evident that the correlations are higher than in the four R-technique matrices 
that have appeared (Cattell, 1957; Krug, 1971; Sweney, 1967; Krug, in prepara
tion). Until one or two dynamic P-technique studies have followed the present 
it would be premature, however, to speculate that higher correlations may 
be systematically due to the longitudinal situation. However, in the follow-ups 
above we comment on the meaning of some marked discrepancies of correlations 
between those of the patient and those in the general population, in R-technique, 
for in the future the understanding of a given patient is likely to be substantially 
aided by comparison of his correlations with those standard in the population.1 

NOTES 
1The authors wish to express their thanks to Professor Ian Evans for help with the recording appara

tus and particularly to the patient for his patience and generosity in giving two hours a day for a 
hundred sessions. 

2Xeroxed copies may be obtained when ready by writing to H. Birkett, Department of Psychology, 
University of Hawaii at Manoa, Honolulu, Hawaii. 

3Xeroxed copies may be obtained when ready by writing to Dr. R. B. Catt.ell, Department of 
Psychology, University of Hawaii at Manoa, Honolulu, Hawaii. 

•Xeroxed copies may be obtained when ready by writing to Dr. S. E. Krug, Institute of Personality 
& Ability Testing, 615 Kirby Avenue, Champaign, Illinois. 

REFERENCES 

1. Birkett, H., & Cattell, R. B. Does diagnosis remain constant with reduction of 
sample size in P-technique. (In preparation)2• 

2. Cattell, R. B. Personality and motivation structure and measurement. New 
York: World Books, 1957. 

3. Cattell, R. B. Personality & Learning Theory. New York: Springer, 1978. 
4. Cattell, R. B. Some principles in inferring causal relations of dynamic traits 

from empirical correlations (In preparation)3. 

192 



H. BIRKETI' and R. B. CATTELL 

5. Cattell, R. B. The Scientific Use of Factor Analysis. New York: Plenum, 1978. 

6. Cattell, R. B., Birkett, H., & Evans, I. The resemblance of motivational com
ponents in longitudinal, P-technique expression to those in R-technique. 
(In preparation)•. 

7. Cattell, R. B., & Child, D. Motivation & Dynamic Structure. New York: 
Halstead Press, 1975. 

8. Cattell, R. B., & Cross, P. Comparison of the ergic and self-sentiment struc
tures found in dynamic traits by R- and P-techniques. Journal of Per
sonality, 1952, 21, 250-271. 

9. Cattell, R. B. & Dreger, R. M. Handbook of Modern Personality Theory. New 
York: Halstead Press, 1977. 

10. Cattell, R. B., & Hom, J. L. An integrated study of the factor structure of 
adult attitude-interest. Genetic Psychology Monographs, 1963, 68, 49-211. 

11. Cattell, R. B., Hom, J. L., Sweney, A. B., & Radcliffe, J. A. Motivation 
Analysis Test (MAT). Illinois: Institute of Personality Testing, 1964. 

12. Cattell, R. B., & Luborsky, L. B. P-technique demonstrated as a new clinical 
method for determining personality structure. Journal of General 
Psychology, 1950, 31, 3-38. 

13. Cattell, R. B., & Miller, A. A confirmation of ergic and self-sentiment pat
terns among dynamic traits by P-technique. Britain Journal of Psychology, 
1952, 43, 280-294. 

14. Cattell, R. B., Radcliffe, J. A., & Sweney, A. B. The nature and measurement 
of components of motivation. Genetic Psychology Monographs, 1963, 
68, 49-211. 

15. Cattell, R. B., & Scheier, I. H. The Meaning and Measurement of Neuroticism 
and Anxiety. New York: Ronald Press, 1961. 

16. Curran, J.P., & Cattell, R. B. Eight State Questionnaire. Illinois: Institute 
of Personality and Ability Testing, 1974. 

17. Gorsuch, R. L. Factor Analysis. Philadelphia: Saunders, 1974. 

18. Kline, P., & Grindley, J. A 28-day case study with the M.A.T. J. Multivariate 
Experimental Personality Clinical Psychology, 1974, 1, 13-22. 

19. Krug, S. E. An examination of experimentally induced changes in ergic 
tension level. Unpublished doctoral dissertation University of Illinois 
Library, 1971. 

20. Krug, S. E. Second order factor structure among dynamic traits in the MAT. 
(In preparation)3 

21. Krug, S. E., & Henry, T. J. Personality motivation & adolescent Drug Use 
Patterns. School Psychology Digest, 1976, 5, 17-23. 

22. Kuder, G. F. The Kuder Preference Record. Chicago: Science Research 
Associates, 1976. 

23. Li, C. C. An Introduction to Pathology Coefficients. New York: McGraw, 
1976. 

24. Shotwell, A. M., Hurley, J. R. & Cattell, R. B. Motivational structures in a 
hospitalized mental defectives. Journal of Abnormal Social Psychology, 
1961, 62, 422-426. 

25. Strong, E. K. Vocational Interests in Men and Women. Stanford: Stanford 
University Press, 1949. 

193 



MULTIVARIATE EXPERIMENTAL CLINICAL RESEARCH 

26. Sweney, A. B. Objective measurement of strength of dynamic structure fac
tors. In Cattell, R. B. & Warburton, F. (Eds.) Objective personality and 
motivation tests: a theoretical introduction and a practical compendium. 
Pp. 127-185, Champaign, Ill., University of Illinois Press, 1967. 

27. Williams, H. V. A determination of psychosomatic functional unities in 
personality by means of P-technique. Journal of Social Psychowgy, 1954, 
39, 25-45. 

28. Williams, J. R. The definition and measurement of conflict in terms of P
technique. Unpublished Ph.D. thesis, University of Illinois, 1958. 

194 



Multivariate Experimental Clinical Research, Volume 3, Number 4, 1978, 195-204 

RELIABILITY AND SCOPE IN PERSONALITY 
ASSESSMENT: A COMPARISON OF THE CATTELL 

AND EYSENCK INVENTORIES 

Samuel E. Krug t 
Institute for Personality and Ability Testing 

ABSTRACT 

One questionnaire designed to measure primary personality traits (the 
16 PF) and another designed to measure second-order traits (the EPI) were 
compared in terms of reliability and comprehensiveness. Reliability differ
ences between the two tests appeared to be due to their relative length rather 
than any inherent characteristics of the underlying traits. Two approaches for 
evaluating the overlap between the two scales were explored. The theoretical 
conclusion appears to be that the reliable portions of the EPI scale scores can 
be entirely reconstructed from a knowledge of the 16 PF scores. In contrast, 
the EPI is far narrower in its scope and able to explain less than a third of the 
reliable variance in the 16 PF. 

INTRODUCTION 

In their recent study of the personality structure of British undergraduates 
Saville and Blinkhorn (1976a) devoted a significant portion of their report to a 
careful and penetrating analysis of the 16 Personality Factor Questionnaire 
(16 PF). As the authors point out, the test, although originally designed for 
and standardized upon the adult American population, is one of the most 
widely used inventories in Britain and Ireland. Consequently, a major aim of 
their research, which encompassed the standardization of Forms A, B, C, and 
D of the test on a broad, nationally representative sample of British adults and 
university students, was to provide a technical evaluation of the test utilizing 
British rather than American data. The total research program, which has con
tinued for more than half a decade, is too extensive to summarize here, and the 
interested reader will wish to consult the original sources (Saville, 1972, 1973; 
Saville & Blinkhorn, 1976b, 1976c). 

One chapter in their report examines the reliabilities of the 16 PF scales. 
Although the findings were generally positive, Saville and Blinkhorn voiced 
concern about the adequacy of certain scales. This issue has important, practi
cal consequences for the 16 PF test user since it bears on the confidence that 
can be placed on individual test scores. Theoretically, the issue is central to the 
continuing disagreement between Cattell and Eysenck regarding the precision 
with which primary traits can be assessed. Eysenck, while not denying the 
utility of primary traits, has generally argued that such traits lack the 
replicability and reliability of secondaries or type-level concepts such as extra
version and anxiety (Eysenck & Eysenck, 1969). Cattell, on the other hand, 
argues that the use of secondaries alone tends to lose important, reliable infor
mation contained in the primaries. The question of replicability has been 
satisfactorily dealt with by Cattell (1973), but some confusion still exists 
regarding the second issue. 
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This data set is also particularly valuable because both the 16 PF and the 
Eysenck Personality Inventory (EPI) were administered in their entirety. One 
chapter of their report is concerned with the overlap between the two inven
tories, but the principal emphasis is on how much of the 16 PF is predictable 
from the EPI. How much of the EPI is predictable from 16 PF scores remains 
unanswered. Consequently, the present paper is devoted to further 
exploration of these two issues: the comparative reliabilities of primary and 
secondary trait scales and redundancy between the 16 PF and EPI. 

RELIABILITIES OF THE PRIMARY TRAIT SCALES 

Reliability and validity are each crucial characteristics of tests. Of the two, 
reliability or consistency is often the more difficult to estimate properly, 
mainly because it involves quantities that cannot be directly observed or calcu
lated (e.g., variation in the true score component). According to classical test 
theory the reliability coefficient is the ratio of true-score to observed-score 
variance or the proportion of relevant (i.e., non-error) variation in obtained 
test scores. Since we can't measure true scores, we must proceed by indirect 
means and under certain assumptions to estimate this variance ratio. , 

The approach Saville and Blinkhorn have adopted is a well-established one 
psychometrically: estimating reliability as the correlation between alternate 
forms of the same test. They note that "alternate forms reliability is indubi
tably highly relevant to personality questionnaires and their construction.'' It 
should be noted that what they call alternate forms reliability is equivalent to 
what Cattell (1973) has termed equivalence and which he has distinguished 
from homogeneity and dependability, correctly pointing out that these differ
ent varieties of reliability have quite different meanings. 

In the case of the 16 PF, however, considering the relatively unique test 
development and item selection procedures adopted by Cattell, we may rea
sonably inquire whether equivalence is, in fact, the most appropriate method. 
In the test handbook and later writings, Cattell states that the principal cri
terion by which items were selected was their correlation with the pure factor 
each scale was designed to measure (Cattell, Eber, & Tatsuoka, 1970; Cattell, 
1973). The assignment of items to different forms seems entirely based on 
factor validity. No attempt was made to equate item content across the 
different forms. On the contrary, such a pursuit would appear to be directly 
opposed to the principle of ''balancing specifics,'' as Cattell calls it. Perhaps 
as a result, Cattell himself rarely speaks of the different forms as being 
parallel. More commonly he urges test users to treat the various forms as a 
series of extensions. He repeatedly urges test users to administer as many 
forms as time permits, add the sets of scores together, and work with the 
resulting composites. 

It is true that in many cases parallel-forms estimates of reliability are 
entirely appropriate. For example, in the case of achievement tests, especially 
highly speeded ones, if we were to estimate reliability as the correlation 
between successive presentations of the same form, performance on the retest 
would undoubtedly be influenced by memory, learning, practice, and other 
non-error variance scores and seriously bias our estimate of reliability. 
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However, one immediate consequence of pursuing the "balanced 
specific'' principle is that parallel-forms methods underestimate the true 
reliability of the test. In Cattell's thinking, a good test for, say, the dominance 
trait ideally samples dominance behavior across a wide variety of specific 
contents (e.g., at work, at home, or at a club) and role situations (e.g., as a 
parent, father, or co-worker). In attempting to sample broadly across the uni
verse of items for a particular common factor, he systematically excludes items 
which share specifics. While the various test forms may be parallel with 
respect to their common factor saturation, they are not so with respect to 
specific factors. More formally, the usual ratio we wish to estimate is: 

(1) 
~+o:+o! 

where~ is the commori factor variance, o} the specific factor variance, and o! 
the error variance. But the correlation between two test forms constructed 
according to the principles Cattell espouses may be expressed as 

o2 
C 

02+02+02 
C S e 

(2) 

which, except in the improbable case where specifics vanish, must always be 
less than the quantity given above as (1). 

Two questions might reasonably be asked: (1) how successful has Cattell 
been in pursuing this principle of balanced specifics, and (2) what method 
more appropriately estimates reliability in the case of scales constructed in this 
manner? 

With respect to the first question, consider that in terms of the common 
factor model, if two forms of a test share only a single common factor and no 
specifics, then their intercorrelation may be expressed as the product of their 
correlation with the factor. That is, 

r xy = rxf ryf 

where r xy is the interform correlation and r xf and ryf are the respective factor 
validities. If the two forms are otherwise parallel, then rx1= ryf and \(rxy= rxf 
= ryf. That is to say, the square root of the equivalence between the two forms 
is equal to the factor validity of either form. The first row of Table 1 gives the 
square root of correlations between corresponding scales on Forms A and B of 
the 16 PF calculated by Saville and Blinkhorn. Row 2 gives the factor validities 
for Form A of the test independently calculated on an American sample of 
undergraduates. Separate samples were deliberately employed to avoid the 
charge that the two coefficients may be to some extent interrelated in a single 
sample. As can be seen, the values in row 2 correspond quite nicely with the 
theoretical predictions in row 1. There is, in fact, a difference of only .09 on the 
average between the two sets of values, and the congruence between the two 
vectors is . 99. 

But if this is the situation and the intercorrelation of two forms underesti
mates the real reliabilities, then what recourse is there to obtain appropriate 
values? 
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Table 1 

RELATIONSHIPS BETWEEN 16 PF INTERFORM (A/8) CORRELATIONS 

AND FACTOR VALIDITIES 

Coefficient A B C E F G H L M N 0 01 02 03 04 

yr AB a 80 60 73 77 84 75 89 77 60 48 51 81 69 69 76 84 

rAJ 
b 79 35 70 63 83 67 92 70 49 44 41 71 62 70 68 57 

asquare roots of interform correlations based on 1148 male and female undergraduates (Saville & Blinkhorn, 
1976a). 

hcorrelations between scale scores on Form A and pure factors based on 958 male and female American under
graduates . Source: IPAT (1972). 

Note: Decimal points have been omitted. 

One strategy, entirely consistent with trait theory, is to readminister the 
same form or combination of forms after a period of time too short for any real 
personality change to have occurred. In this way specifics are shared across 
occasions. From this perspective the reliabilities of the primary trait scales are 
quite excellent and substantially higher than those reported by Saville and 
Blinkhorn. Comparisons are set out in Table 2. Applying the contemporary 
reliability standards adopted by Saville and Blinkhorn, it appears that all 

Table 2 

16 PF RELIABILITIES: COMPARISON OF TEST-RETEST 

AND PARALLEL FORMS METHODS 

Form(s) Used A B C E F G H L M N 0 01 02 03 04 

TEST-RETEST METHODS 

A+ ea 89 65 87 88 90 88 93 89 87 82 76 89 83 85 78 91 

Ab 86 79 82 83 90 81 92 90 78 75 77 83 82 85 80 72 

C + oc 82 76 83 77 80 83 86 83 75 68 67 79 75 68 77 82 

cd 69 61 71 63 67 71 75 71 60 52 50 65 60 52 63 69 

PARALLEL FORMS METHOD 

A with ee 64 36 54 59 70 56 80 60 36 23 · 26 65 47 48 58 70 

C with of 53 26 51 46 45 51 52 50 30 30 14 55 39 38 42 51 

aN = 146 American adults and undergraduates 

hN = 243 Canadian high school students 
CN = 150 American undergraduates. 
dN = 150 American undergraduates. These values were obtained by applying the Spearman-Brown 

formula to the values on the preceding row assuring a test of half length 
eN = 1148 British undergraduates 

f N = 1158 British undergraduates. 

Note: Values in rows 1-3 are taken from IPAT (1972). Values in rows Sand 6 are from Saville and Blinkhorn 
(1976a). 
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scales of the 16 PF, even those of Form C containing only six items each, 
exceed the requisite levels. 

What of the EPI? Are scales set up to assess secondaries such as 
Eysenck's Extraversion (E) and Neuroticism (N) inherently more reliable than 
those for primaries? The average, reported test-retest coefficient for the EPI 
scales is about .85 (Lanyon, 1972). However, the EPI E and N scales each 
contain 24 items, four times the number included in Form C scales. Conse
quently, if we adjust for length, the expected reliability of a six-item EPI scale 
is .59, a value exceeded by all but three of the 16 PF Form C primary scales. 

The conclusion would seem to be that secondaries are not inherently more 
reliable. In practice, they frequently appear to be more reliable, but only 
because the tests themselves are longer. For example, one test for the 
measurement of depression, which has been identified and replicated as a 
second-order factor among a set of normal and clinical primaries, has been 
shown to have an average reliability of . 93 across various estimation methods 
and samples (Krug & Laughlin, 1976, 1977). However, this scale contains 36 
items, and the higher reliability must necessarily be attributed to the greater 
length. This is, in fact, almost exactly the value one would expect to achieve if 
the typical 16 PF scale were 36 items in length. 

The degree of correspondence between certain scales of various forms of 
the 16 PF has one practical corollary for test users involved in sequential 
experiments requiring retesting: use the same form or combination of forms at 
both points in time. Saville and Blinkhorn perceptively make this their con
clusion, but the point bears repeating. With the exception of Factor B (intelli
gence), it is difficult to see how memory of specific item content will prove to 
have serious impact on the results. If the interval is quite short-a day or 
less-it may be appropriate and helpful to modify the instructions just enough 
to remind examinees not to be influenced by their earlier answers. However, 
in reality it seems unlikely that the test, which has been shown to measure 
relatively stable response patterns, would actually be used to measure such 
transitory effects. In such situations, tests specifically designed to measure 
psychological mood states are more likely to be appropriate. 

The decision to use a test that targets on primaries rather than on 
secondaries must therefore be made on grounds other than the inherent relia
bility of the latter. An obvious criterion is, and always has been, the scope or 
comprehensiveness of the test, and this leads rather directly into the second 
major issue of this paper. 

RELATIONSHIP BETWEEN THE CA TIELL AND EYSENCK INVENTORIES 

Although the principal focus of the Saville and Blinkhorn study was on the 
16 PF itself, and a full investigation of the relationships between the 16 PF and 
EPI would have been somewhat tangential, the question is still intriguing. 

In their investigation Saville and Blinkhorn sought to determine how much 
of the reliable variance in the 16 PF scales was not redundant on the EPI 
scales. Their emphasis on reliable variance is important because one test may 
appear to be totally independent of a second, but be so unreliable as to make it 
useless. Its unreliability may, in fact, be the source of the apparent 
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independence since a test's validity may not exceed the square root of its 
reliability. There is, however, a paradox in their presentation. On the basis of 
their Table 5.6 one would be led to the conclusion that less than 10% of the 
reliable variance in the typical 16 PF primary scale is not predictable from the 
EPI. In a later chapter they report that extraction of the Eysenck factors from 
the 16 PF intercorrelations only accounts for about 20-23% of the reliable 
variance among the full set of scales. This latter finding undoubtedly led them 
to conclude that ''in comparison with the Eysenck Personality Inventory, 
Cattell's 16 PF covers more ground" (p. 163). Still, there is quite a bit of 
difference between 90% redundancy by the first method and 20% redundancy 
by the second, and a comparison of the two methods is in order. 

A careful examination of the method by which Saville and Blinkhorn 
arrived at the first set of values suggests that these values are, indeed, quite 
conservative. Their procedure was as follows. First, the 16 PF-EPI intercorre
lations were corrected for attenuation (i.e., for unreliability of the component 
scales). Next, each 16 PF scale was predicted from the optimum linear combi
nation of the EPI scales. The resulting multiple correlations were squared (to 
obtain the proportion of 16 PF variance predictable from the EPI) and 
subtracted from unity to obtain the unshared 2 variance proportion. Since all 
unshared variance is not necessarily reliable, they adjusted by multiplying 
each of the values obtained thus far by the square of the corresponding inter
form correlation. 

The first thing to keep in mind is that correlations corrected for attenua
tion no longer reflect interscale relationships directly but instead estimate 
what the relationships would be if the two scores were uncontaminated by 
measurement error. Observed scores may have seemingly little overlap, while 
at the same time the underlying traits are highly related. However, strictly 
speaking, once the correlations are corrected for attenuation we are no longer 
talking about the tests as they exist, but as they might exist. Further, working 
with such "idealized" matrices can generate computational problems since 
the corrections may destroy the positive definiteness of the correlation matrix, 
thereby leading to inconsistent results. In several cases it is obvious that their 
multiple correlations, which can theoretically only range between O and 1, 
have exceeded this upper limit, leaving us with negative variance estimates. 

Secondly, note the reliability estimates used in their final correction were 
interform correlations which, as Table 2 and the earlier discussion point out, 
may seriously underestimate the true reliabilities of the scales. Finally, since 
the reliability coefficient by definition already represents the systematic (i.e., 
non-error) proportion of the total test variance, the appropriate correction is to 
subtract the squared multiple R from the reliability coefficient. In effect then, 
the values they report are adjusted for reliability three times, and the reliabili
ties used for adjustment are probably conservative. 

When these values are recalculated without attentuation corrections and 
with appropriate reliabilities, the results are as shown in Table 3. These 
figures agree with Saville and Blinkhorn's in showing, for example, the 16 PF 
anxiety primaries to be most redundant on Eysenck's scale, while Factors B 
(intelligence), G (conscientiousness), and I (sensitivity) have the largest pro
portion of unshared, reliable variance. The most obvious difference is in the 
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magnitude of the values. While Saville and Blinkhorn suggest that less than a 
tenth of the reliable variance associated with the typical 16 PF scale is inde
pendent of the EPI, the values in Table 2 suggest that more than half of the 
variation in the 16 PF scales is reliable and unshared. 

Table 3 

PROPORTIONS OF 16 PF SCAlE SCORE VARIANCE (Forms C & D)• THAT IS BOTH RELIABLE 

AND DISTINCT FROM THAT CONTAINED IN THE EPI SCALES 

A B C E F G H L M N 

.64 . 75 .36 .61 .34 . 73 .41 .82 .68 .67 .55 .22 . 70 .53 .58 .33 

a16 PF-EPI intercorrelations were not available for Forms A and B. The values given here are reasonable estimates 
of values for Forms A and Band may, in fact, be lower-bound estimates. 

To complete the picture we must, of course, ask how much of the reliable 
variation in EPI Factors E (Extraversion) and N (Neuroticism) is unpredictable 
from 16 PF scores. Results are .19 for men and .21 for women with regard to 
extraversion and .03 for men and .18 for women with regard to neuroticism 
(anxiety). That is, about a tenth of the variation in the Eysenck scales is 
reliable and independent of the 16 PF. 

The figures in Table 3 are in better agreement with the results from Saville 
and Blinkhorn's second approach, which was multivariate in nature. Using a 
method for extracting arbitrary, orthogonal factors (Cooley & Lohnes, 1971) 
from the intercorrelations among the 16 PF and EPI scales, they first extracted 
a factor which was precisely collinear with one of the Eysenck scales and a 
second component which was targeted on the remaining EPI scale. The reason 
that the second factor is not precisely collinear with the second scale is that 
this method of diagonalizing a matrix requires successive components to be 
orthogonal within the total test space. Even though E and N correlate only 
-.08, the second factor must be orthogonal to the first factor across the 16 PF 
scales as well. This frequently results in a factor which blends extraversion 
and anxiety in a concession to the mathematics of the method and, as a result, 
may not be the most appropriate method for evaluating overall relationships 
between the two domains of psychological variables. Nevertheless, when these 
two components were extracted, Saville and Blinkhom found that at least four 
or five more factors were necessary to account for covariation among 16 PF 
primaries. This number is in reasonably good agreement with Cattell, who has 
steadily argued that no less than eight secondaries are required to account for 
the covariation among the 16 primaries (1973). 

The canonical correlation model is particularly appropriate for examining 
the interrelationships between two variable domains and avoids certain techni
cal problems Saville and Blinkhorn encountered. When used along with the 
"redundancy index" developed by Stewart and Love (1968), it becomes even 
more powerful and still avoids theoretical controversies regarding methods of 
extraction and rotational techniques if the joint matrix were to be fully factor 
analyzed. The redundancy indices provide overall measures of how much 
variance in one set of variables is accounted for by the other set. 
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The results from canonical analyses of these data are shown in Table 4. 

Table4 

CANONICAL FACTOR STRUCTURE MATRICES 

Uncorrected Corrected 

16 PF Males Females Males Females 

Trait II II II II 

A 21 46 41 36 13 53 19 51 

B -06 -18 -09 -02 -03 -19 -06 -06 

C 73 -16 73 -41 86 00 88 02 

E 16 53 23 40 07 60 03 48 

F 52 68 65 52 39 81 31 77 

G -14 -37 -21 -34 -10 -53 -04 -50 

H 54 52 71 31 43 65 45 62 

I -09 -17 -02 00 -09 -28 -02 -01 

L -22 26 -15 38 -30 26 -31 29 

M -06 -14 -15 02 -04 -16 -13 -06 

N -38 -18 -33 -05 -37 -30 -26 -23 

0 -80 15 -77 36 -88 -02 -85 -08 

01 09 29 09 29 05 36 -05 34 

~ -06 -52 -34 -23 03 -58 -19 -38 

03 27 -46 16 -58 37 -47 40 -47 

04 -72 36 -56 59 -78 23 -72 24 

EPI Trait 

E 39 92 65 76 22 98 22 98 

N -95 31 -81 58 -99 13 -99 13 

Canonical Correlations 

.92 .79 .85 .77 1.00 .87 1.00 .91 

Note: Decimal points have been omitted when reporting structure values. 

All analyses were conducted separately for men and women in order to 
maintain consistency with the earlier work. First, the correlation matrices 
provided by Saville and Blinkhorn were analyzed as is. All canonical coeffi
cients were statistically significant far beyond the usual levels. The first four 
columns of Table 4 give the resulting canonical factor structure values (i.e., 
correlations between the scales and the canonical variates). The canonical 
correlations are substantial and suggest considerable overlap between the two 
tests. The redundancy indices, however, indicate that the overlap is decidedly 
one-sided: while about 70% of the information contained in the EPI scales is 
already contained in the 16 PF (74% for men, 66% for women), only 22% of 
the information contained in the 16 PF is also contained in the EPI (23 % for 
men, 21 % for women). 
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What of the unexplained 30% of the variance in the Eysenck scales? Two 
possibilities exist: either this represents non-systematic (i.e., error) variance 
and thereby does not permit prediction or it is reliable variance of a restricted 
psychological nature that does not enter the broad personality sphere on which 
the 16 PF was thoroughly grounded. 

To explore this point, a second set of canonical analyses were carried out. 
This time the correlation matrices were first corrected for attenuation in order 
to represent relationships among the traits as they might be if. there were no 
errors of measurement. Once again all coefficients were statistically signifi
cant and the structure values are given as the last four columns of Table 4. 
Again, the redundancy indices are informative, this time showing that while 
32% of the reliable variance in the 16 PF is shared with the EPI, 99% of the 
reliable variance in the EPI is shared with the 16 PF. 

Using Gleason's (1976) recently demonstrated interpretation of the redun
dancy index, it would appear, theoretically at least, that the EPI scales can be 
entirely reconstructed from knowledge of the 16 PF trait scores. The EPI is far 
narrower in its scope and able to explain less than a third of the reliable 
variance in the 16 PF. Furthermore, it seems quite improbable that the 
addition of a third factor, psychoticism, to E and N will close the gap, since 
work by Cattell and Bolton (1969) and Krug and Laughlin (1977) has shown 
that psychoticism is relatively independent of the normal personality traits 
tapped by the 16 PF. Instead, it keeps company with a set of 12 specialized 
traits covering depression and other clinical manifestations and which are 
required, along with the 16 PF source traits, to account adequately for path
ology (Delhees & Cattell, 1971). A trinity of traits may be theologically ortho
dox. However, such a position appears quite unable to explain the complexi
ties of normal human personality functioning. 

NOTES 
1. Requests for reprints should be sent to Samuel E. Krug, Test Services Division, Institute for Personality and 
Ability Testing, 1602 Coronado Drive, Champaign, Illinois 61820. 

2. Saville and Blinkhorn refer to "unique, reliable variance." However, since the discussion revolves around 
factor-analytically developed tests, the term "unique" may be somewhat confusing. The term "unshared" avoids 
this confusion. 
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BOOK REVIEWS 

A GUIDE TO THE CLINICAL USE OF THE 16 PF 
Samuel Karson and Jerry W. O'Dell 

Champaign, IL.: Institut.e for Personality and Ability Testing, 1977. 

The authors of A Guide to the Clinical Use of the 16 PF were proceeding 
on the assumption that " ... a simple, elementary guide to the Sixt.een Personality 
Factor Questionnaire (16 PF) would be helpful to practicing clinicians who 
would like to use this t.est." The authors were not only correct in their assumption 
about the need for such a book, but also highly successful with their stat.ed objec
tive of capturing the essence of Catt.ell's thinking" ... in language simple 
enough to make it attractive and usable to professionals in the field who work 
with people over 16 years old." That is, Karson and O'Dell have succeeded in 
taking Catt.ell's ideas and recasting them in dynamic form so that clinicians 
can relat.e to them. 

The book is divided into six chapt.ers which are writt.en so the reader can 
share the excit.ement of Catt.ell's ideas without getting bogged down in technical 
details. Chapt.er 1 explains the different forms of the 16 PF and describes the 
procedures for administration and scoring. Chapt.er 2 launches the reader 
into the int.erpretations of the 16 PF by presenting a psychological report and 
the profile from which it was developed. This cha pt.er not only illustrat.es the kind 
of information which can be obtained from the 16 PF, but presents a consummat.e 
lesson in report writing. The inferences in the report are broken down and the 
evidence supporting each of them is examined. Chapter 3 consists of a brief, 
intuitive description of how the 16 PF was developed. Chapter 4 provides a 
description of the 16 primary scales along with useful comments about how the 
scales fit together into clinical patt.ems. Cha pt.er 5 contains a description of the 
second-order factors along with some illustrative profiles for them. Unfor
tunately, however, the authors did not choose to reproduce the regression 
equation for the second-order factors or provide the clinician with a "quick 
and dirty" procedure for calculating factor scores. Chapt.er 6, the largest in 
the book, summarizes the st.eps which should be followed in interpreting the 
16 PF and provides 15 case studies which show how the t.est can be used in 
clinical practice. 

The reviewer's experience in using the Karson and O'Dell book as one of 
the texts for an introductory personality assessment course (covering the 
Rorschach, Holtzman, MMPI, TAT, CAT, and 16 PF) indicat.es that students are 
likely to get "turned on" by the 16 PF. When students are introduced to this 
book first, they are more willing to read the Handbook for the 16 PF and 
venture into more advanced work by Catt.ell. In addition, one also finds students 
seeking out other Catt.ell-type t.ests which they have encount.ered in their reading. 
Before the Karson and O'Dell book was available, one did not often get this 
sort of reaction to the 16 PF specifically, or in general, to Catt.ell's work. 

In summary, Karson and O'Dell have made a substantial contribution to the 
clinical lit.erature by providing a non-technical introduction to the 16 PF. This 
book will not only int.erest students in reading more about the clinical applica
tions of the 16 PF but it is also likely to lead them into further study ofCattell's 
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contribution to other areas of psychology. Anyone who teaches an introduc~ry 
course in applied personality assessment should seriously consider using the 
Karson and O'Dell book as one of their texts if they wish to provide an even
handed treatment of the diff~rent approaches to assessment in the personality 
area. 

Fred H. Wallbrown 
Wichita State University 

-
MULTIVARIATE APPROACHES FOR THE 
BEHAVIORAL SCIENCES: A BRIEF TEXT 

G. Frank Lawlis and Douglas Chatfield 
Lubbock, Texas: Texas Tech Press, 1974 

The twentieth century has been an especially notable one for the social 
sciences. Systematic, empirical inquiry has significantly extended their bodies 
of knowledge, and they hav~seen the emergence of a related interdisciplinary 
field largely within their own ranks, that of the study of human behavior. 
Perhaps nothing has aided the growth of both more than the essentially 
synchronous development of statistical methodology as a research tool and 
sister intellectual discipline. 

Given the substantial reliance of the behavioral sciences upon statistics 
and the frequent joint inquiry which has occurred, an unsurprising result has 
been the appearance of many publications intended to explain statistical 
techniques to the behavioral scientiest or to extend the boundaries of knowledge 
about statistics as a behavioral research tool. The present volume is of the 
former type, and it consists of seven · chapters. The first three discuss intro
ductory material and basic concepts, and remaining chapters focus upon 
multiple correlation, factor analysis, and illustrative applications of multivariate 
procedures. 

The two initial chapters are rather uneven. The first offers a very brief 
statement of historical development of interest in multivariate analysis among 
behavioral scientists and introduces numerical techniques, notation, and 
"univariate regression." Curiously, no consideration of the fundamental 
assumptions of most of the procedures subsequently discussed is undertaken. 
Also, the development of the notion of variance is indirect and rather elusive. 
Chapter Two presents a variety of bivariate techniques, including some 
(tetrachoric coefficient) which are not widely discussed. Among the problems, 
however, is the use of symbols without prior explanation or definition, such as 
y (p. 19) and the formula for computing z scores (p. 20). 

Lawlis and Chatfield's discussion of matrix algebra, though, is a distinct 
success and the best chapter in the book. Until recently this topic has not been 
covered in the typical mathematical or statistical course work of behavioral 
scientists; yet it has ·proven to be an invaluable aid in the computation of most 
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common multivariate statistics. The authors carefully introduce the basic 
concepts and continue with a discussion of usual matrix operations; they con-

- elude with appropriate illustrative applications. The discussion is brief and 
lucid without being condescending and is useful for both the novice and inter
mediate student. 

Those who follow the initial chapters and continue through the final ones 
will probably understand the latter, but not without encountering some of the 
problems of the first half of the book. The discussion of multiple correlation, 
for example, takes place with little direct reference to multiple regression, 
although two paragraphs are devoted to stepwise regression as a means of 
selecting additional variables (pp. 60-61). The factor analysis chapters are 
better, but they, too, are not without their unclear explanations (e.g., the meaning 
of a "factor" and the geometry of rotation). 

The essential standards for evaluation of a volume such as this are that it 
be complete and clear for students and useful as a reference for others. Un
fortunately, other texts are superior to this one on both counts. This outcome 

✓ appears to result from the authors' desire to serve both groups with a purpose
fully brief book, but the result is to leave the needs of both substantially un
fulfilled. They are nevertheless to be congratulated for trying; the perfect text
reference may never be published, but there is substantial opportunity for 
improvement, opportunity which will not be met without efforts of those such 
as Lawlis and Chatfield. 

James F. Sheffield, Jr. 
Wichita State University 
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ILLINOIS PSYCHOLOGY 
IN TRANSITION 

A Symposium to Honor 
SidneyW. Bijou, Raymond B. Cattell 

Joseph McV. Hunt and 0. Hobart Mowrer 

To recognize the achievements of four major personalities in contempo
rary psychology, who have formally retired from the Department of 
Psychology at the University of Illinois, in Champaign-Urbana, the 
department is holding a 3-day symposium. There will be an intensive 
assessment of psychological theory and applications in four interest 
areas by more than a dozen distinguished psychologists. The event 
begins the evening of September 29, 1978, with a keynote address by 
Professor Ernest R. Hilgard of Stanford University. 

Panel Discussions: 

• Federal Policies that Support Families 

• A View of the Future of Professional Help and Behavior Change 

• What to Do Next with a Technology of Behavior 

• Social Policy Implications of One-half Century of Quantitative 

Personality Research 

For additional information about the program, please write to: 

Symposium, Department of Psychology, University of Illinois 

Champaign, Illinois 61820 
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