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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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A MULTIVARIATE ANALYSIS OF MALE ATHLETE 
PERSONALITY CHARACTERISTICS: 

SPORT TYPE AND SUCCESS 
K. T. Schurr, M. A. Ashley, K. L. Joy 

Ball State University 

ABSTRACT 

One thousand five hundred-ninety six college students completed the 16PF 
Questionnaire and were then categorized by (1) involvement in athletics, (2) 
type of sport, and (3) level of success. An unbalanced hierarchical multivariate 
analysis of variance using Cattell's eight second stratum factors was then 
performed. Results support the contention that moderator variables involving 
sport type are of primary importance in the development of theory involving 
sports-personality relationships. 

INTRODUCTION 

During the past thirty years there have been numerous attempts to identify 
personality characteristics which distinguish athletes from non-athletes, 
athletes who participate in a particular type of sport from others, and successful 
from less successful competitors (Ruffer 1975, 1975, 1975, 1976, 1976). In general 
the results of these studies do not support one another and, in some instances, 
even appear to be contradictory (Rushall, 1970). Consequently reviewers do not 
agree upon trends in the data and are hesitant to formulate hypotheses. 

A major problem faced by sport psychologists in their attempt to summarize 
the research and generate hypotheses is the variability of methodologies 
employed. These variations involve different sample sizes, methods of statistical 
analysis, data collection procedures and, most importantly, operational defini
tions of constructs such as "athlete," "successful performance," and "per
sonality." For example, since various types of samples have been used (junior 
and senior high schools, colleges and universities, athletic clubs, Olympic 
and professional teams, and different types of sports) the definition of an 
athlete has varied from study to study. This variation in sample composition has 
also influenced the definition of success. Ratings, order of finish and number of 
awards won are a few of the indices used to establish the success of a participant. 
In these studies operational definitions of personality have ranged from tradi
tional projective and objective psychological tests to those developed by 
individual researchers (Harris, 1973). 

Reviewers have further suggested that methodological considerations may 
not entirely account for the marked inconsistency of past findings. Billing (1975) 
and Harris (1973) have both stressed the need for classification systems and 
theoretical frameworks from which the multitude of combinations of activities, 
environments, demands placed upon athletes and levels of successful participa
tion can be described and ordered. Harris further stresses the need to use existing 
classification models in future research, especially those models which have 
yet to be subjected to experimental research, however none of the techniques 
for sorting out the diverse components of sport participation have been well 
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accepted by a majority of sports psychologists (Billing, 1975). 
A major assumption in the search for a classification model has been that 

athletes in a given sport may be distinguished from athletes in another sport. 
Although studies have been structured to search for differences or significant 
relationships, little researeh has been conducted to test different models. 
Classification models have attempted to group sports under a single label which 
Billing feels fails to identify any elements which critically differentiate between 
the nature of sport activities. 

One of the most frequently used classification systems has been that of 
dichotomizing sports into team and individual sports. Cratty (1973) refers to 
this classification model as resulting from the common stereotype of the.intro
verted individual sport athlete versus the extraverted team sport athlete. Results 
of studies carried out on both men and women (Kroll and Crenshaw, 1968; Singer, 
1969; Schreckengaust, 1968; Malrumphy, 1968; Peterson et al, 1967) indicate 
few differences in personality which tie to the common individual versus team 
stereotype. On the other hand Cratty has noted that individual sport athletes 
generally do appear to be less anxious, less dependent on others and more self
sufficient than team sport athletes. In another review Vanek and Cratty (1970) 
concluded that individual sport competitors have a greater need for and toler
ance of stability and predictability. Team sport members seemed to seek novelty 
and complexity. 

Another common classification technique has been to dichotomize sports 
into direct and parallel events. This classification results from the observation 
that in certain sports (football, soccer, etc.) direct aggression against one's 
opponent is possible, whereas in other sports no direct aggression is expressed 
against the opponent. Vanek and Cratty (1970) and Burger (1970) hypothesize 
that direct sports participants need such qualities as mental and physical 
toughness, dominance, endurance, high tolerance for frustration and, at least 
in team direct sports, a high sense of social responsibility. Parallel sports 
accordingly would require a high level of tactical ability, ability to delay 
aggression and average intelligence. Research is scant in testing this last classi
fication model, although a few researchers (Kroll, 1968; Kane, 1968; and Ogilvie, 
1968) have investigated specific sports within this system. 

A third classification technique involves separating sports according to the 
length of time which the event requires (Burger, 1970). Sports classified as 
either long duration (Cross Country, tennis, golf) or short duration (swimming) 
involve power and/ or endurance in varying degrees. Long duration events 
require high level of determination, ability to endure pain, durability, persistence, 
self-control and stable emotionality. In contrast, short duration events require 
more emotionality, imagination and ability to move and think quickly. 

Do differences in methodology and classification techniques obscure 
relatively straightforward sport personality relationships or are the relation
ships so complex as to require the inclusion of moderating variables such as 
sport type and level of success? Kroll (1970) and Ogilvie (1967) suggest that 
the q~estion regarding moderating variables is particularly significant to the 
development of sport psychology, yet very little empirical data is available. The 
research has typically not included reasonably large samples, representative 
non-athlete populations, adequate classification techniques or sufficient design 
replication. The present study examines influence of .selected moderating 
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variables in sport-personality relationships. The hypothesis is that sport type 
(Team-Individual, Direct-Parallel) and the level of success may be of primary 
importance as moderating variables in sports-personality relationships. Per
sonality data were obtained from a five year university testing program in which 
all entering Freshmen were required to complete the 1962 version of the Sixteen 
Personality Factor Questionnaire (16PF). Thus the data were collected prior to 
the athletes' participation in sports at the collegiate level. This procedure per
mitted investigation of a relatively large number of athletes and non-athletes, a 
variety of sport groups for which a common definition of success could be 
established, a common operational definition of personality for all groups and a 
quasi-replication design. Quasi-replication refers to the relative stability of 
findings over different sets of years for entering Freshmen at a single institution. 

METHOD 
Sample 

This study was conducted at a moderately large midwestem university. 
Many of the subjects participateq in post season NAIA and small college NCAA 
events and a representative number subsequently became involved in pro
fessional sports. 

Groupings 

An athlete was defined as any male who participated in the University 
Intercollegiate Athletic program. Identification of athletes as well as year of 
matriculation, sports activities and number of awards won (numerals, letters) 
was accomplished by consulting an annual publication of the University in 
which such information is reported. Initially, nine hundred thirty-six athletes 
were identified from the publication. This number was reduced to eight hundred 
sixty-five as a result of duplication of names in the 16PF file or incomplete infor
mation on a subject. Six hundred ninety-seven non-athlete male profiles over 
the five year period were obtained from the 16PF file by systematic sampling 
with a random start. The graduation year of the last group was 1972. 

The five levels of the year factor were reduced to two by combining the first 
three years of matriculates into one level and the matriculates for the fourth and 
fifth years into the second level. The first level of the year factor was established 
as the larger of the two with the intent, in a subsequent study, to determine the 
degree to which information unique to each of the sports groups obtained from the 
larger set of years could predict outcomes for the smaller set. 

The twelve intercollegiate sports groups were classified as either team sports 
(basketball, football, baseball, volleyball, and soccer) or individual sports (track, 
wrestling, .swimming, cross-country, golf, ~nasties, and tennis). Athletes 
were classified by sport in the following manner: 

1) Individuals who participated in one sport only were classified in that 
sport. 

2) Athletes who participated in more than one sport were classified in the 
sport in which they won more awards. Most of these dual sport participants 
received only freshman numerals in a sport other than the one in which 
they were placed. 
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3) The problem of overlap in track and cross-country participants was 
resolved by assigning athletes who ran short races or participated in field 
events to the track group, whereas athletes who ran"longer races were 
assigned to the cross-country sports group. 

4) Sports which involve direct aggression against one's opponent (football, 
basketball, soccer and_wrestling) were classified as Direct Sports. The 
remaining sports (golf, track, volleyball, baseball, tennis, swimming, 
gymnastics and cross country) were classified as Parallel. 

5) Sports in which the event or activity takes place over an extended period 
of time (cross country, tennis, golf) were classified as long duration sports 
whereas sports involving short bursts of power (swimming, track, gym
nastics) were classified as short duration sports. 

AB a result of both logical and practical considerations, the awards classifi
cation was reduced to letter winners and non-letter winners (Kroll and Crenshaw, 
1970). A letter winner, non-letter winner dichotomy permitted constant defini
tion of success over all sports. 

Collapsing the year and award categories and assigning sports as team or 
individual yielded a classification scheme which included 50 cells: two sets 
(years) of the non-athletes, the letter and non-letter winners of the five team 
sports, and the letter and non-letter winners of the seven individual sports. 

Instrumentation 

Cattell's Sixteen Personality Factor Questionnaire (16PF) (Cattell, 1970) 
has been researched extensively and is considered one of the better personality 
inventories (Buros, 1965). Rather than attempting to differentiate between 
normal and abnormal groups, the 16PF is designed to provide a broad spectrum 
of personality characteristics. It has been widely used in studies of sport
personality relationships (Kane, 1970) and correlates reasonably well with a 
number of other personality inventories which have been used in such studies. 
In addition to 16 primary or first order source scores, weights are available to 
compute eight second stratum (factor) source scores: Exvia (introverted
extraverted), Anxiety (adjusted-anxious), Cortertia (emotional-objective), 
Dependence (subdued-independent), Discreetness (natural-discreet), Prodigal 
Subjectivity (practical-idealistic), Intelligence (low-high crystallized intelli
gence) and Superego Strength (self indulgent-emotionally disciplined). 

Because of the large number of variables and design components the second 
rather than the first stratum scores were used. Primary source traits affected 
by the secondaries and the direction of the relationships for males are listed 
below. Discreetness (N) and Intelligence (B) have been omitted since they stand 
alone as secondaries. The letter in parenthesis identifies the primary source 
trait and the term is one pole from several sets of bi-polar adjectives used to 
describe the trait. 

(1) Exvia - outgoing (A+), dominant (E+), enthusiastic (F+), adventurous 
(H+) and group-dependent (Q2·) 

(2) Anxiety - low ego strength (C·), restrained (H-), suspicious (L+), guilt 
proneness (0+), uncontrolled (Q3·), and tense (Q/) 

(3) Cortertia - aloof (A-), tough-minded (r), and objective (M·) 
(4) Dependence - dominant (E·), suspicious (L-), imaginative (M-), experi-
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menting (Q1 ), and self-sufficient (Qi-) 
(6) Prodigal Subjectivity - tender-minded (1 +), imaginative trusting (r) 

and imaginative (M+) 
(8) Superego Strength - reflective (F"), emotionally disciplined (G+) and 

controlled (Qa+) 

The data for the non-athlete group and 24 athlete groups were analyzed as 
an unbalanced seven factor nested (hierarchical) design. The factors were Year 
(Yr), Athletes versus Non-Athletes (A-N), Team versus Individual Sports (T-L), 
Direct versus Parallel Sports (D-P), Non-Letter versus Letter winners (N-L), Long 
versus Short contest duration (L-S), and Sports within Sport Type (SP /TYP). 
Year was crossed with the remaining 6 factors and the 5 athlete grouping factors 
were nested within the athlete group. Two athlete grouping factors, Team versus 
Individual and Direct versus Parallel, were crossed. 

Because of the extreme overlap of the Long versus Short factor with Team 
versus Individual and Direct versus Parallel factors, L-S factor was treated as 
nested within the Individual-Parallel cell. 

The Sports within Sport Type factor represented the variation among the 
sports classified into the appropriate sport type cell. Non-letter and Letter 
winners (not shown in the figure) appeared with each of the five sport cells. The 
classification of these sports is shown in Figure 1. 

Figure 1 
Sport Classification Model 

Team Individual 

Ba sketba 11 
Direct Footba 11 \/restl ing 

Soccer 

Volleyball Go 1 f, Tennis, 
Cross Country Long 

Para 11 e 1 - - - - - - -
Baseba 11 Track, Swirrvning, 

Gymnastics Short 

STATISTICAL ANALYSIS 

The procedure consisted of first testing more conceptually complex com
ponents of the model and altering, if required, tests of major components ("main 
effects") based on these results. For example, a difference found in a Sport Type 
factor would suggest the comparison of each level of the factor to Non-Athletes 
rather than an overall comparison of Athletes to Non-Athletes. 

The first sources considered were the variation of Sports nested within Sport 
Type and the interaction of these variations with the Year and Letter versus Non
Letter winner factors. The remaining major components and their interactions 
with other factors were considered in the following order: Letter versus Non
Letter, Sport Type and Athletes versus Non-Athletes. 
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Multivariate analysis of variance was used for the analysis of data. The 
method for dealing with the initial (unaltered) designs' non-orthogonality is 
recommended by Bock (1975) and Finn (197 4): (1) Sources wer~ ordered according 
to their relevance in the study; (2) Each statistically significant source was re
ordered to determine its independent contribution; and (3) Estimated means 
from the significant sources were used to interpret the result. Reordering was 

I 
also used when the analysi8· was altered to accommodate more conceptually 
meaningful comparisons. 

The hierarchical ordering of the factors in the initial analysis was Year, 
Athlete versus · Non-Athlete, Team versus Individual, Direct versus Parallel, 
Short versus Long, Letter versus .Non-Letter and Sports within Sport Type. 
Values reported in the summary table for each statistically significant source 
are those obtained after other significant sources were ordered first. Only 
sources with an initial multivariate F value significant at the .05 level were used 
in reordering effects and estimating means. 

RESULTS 

Overall means and standard deviations for each of the second-stratum fac
tors are shown in Table 1. Also shown in Table 1 are the means for each sport 
group and its Letter and Non-Letter winners. These sport group means are re
ported as standardized deviations (using the within group standard deviations) 
from the overall mean. Standardizing means in this manner directly shows 
Cohen'~ (1969) effect size index for the comparison of any two groups' means. 

EX 

,ie•n 5.40 
so 1.3'.) 

(695) ilon-Athl etes -02 
(845) Athletes II 

TABLI, I 

Jverall Sten Score ;-1cans and Standard Oevii>tions and 
Standardized ;leans 6roken Do,in by ;,on-At:,letcs, Athletes, 
Sport-type, Sports, and Letter-:Jon-Letter Winners 

A!I C)R IIEP PSU SUS 

5.06 4.75 s.ss 4. 53 5.54 
1.67 1.57 I. 34 1.62 I.SO 

00 -04 01 03 00 
-08 · 02 -01 01 04 

5.13 7 .91 
I. 74 1.82 

05 -01 
-II -01 

tlLet Let :Ret Let NI.P.t. 1.~t: Nl .~t: ! .•t: "'-~t ~~': "'L::~ ~.et ~!let Let '!Let let 
(455) Te.am Sports 15 01 -04 -II -06 06 -I 4 -02 

(330) Direct Sports 20 04 -02 -04 -05 C4 -12 Ou 
( 56) Bu_ketbal I 25 00 00 -34 -16 03 -II -45 -21 30 17 25 -36 -3 I -12 09 
(193) Footl>al 11 23 17 13 -13 05 05 -12 10 -13 oc. 04 07 -18 -05 03 -06 
( 75) Soccer 33 -07 -07 14 -IC -21 26 -06 -11 30 -0~ -08 21 -06 20 -22 

(125) Par•I lei Sports 02 -06 -08 -30 -I 0 10 -18 ca 
( 85) ilaseilill I 02 16 00 -lS -13 -25 -zc. -16 -06 -05 16 -35 -14 -16 -I 7 -13 
< Ito) Volley 111111 -o~ -06 02 -10 -I 0 l14 -41 -43 -27 -05 38 32 07 -67 09 15 

(HO) lndivid.,_I Sport 06 -18 08 IC 08 03 -08 01 

( 77) Direct Sports 01 -10 22 33 12 -07 -21 -06 
( 77) 'Jr est I i ng Olt -20 _,,. 

12 19 38 36 49 05 54 01 -46 -19 -35 ~06 -09 

(313) Far•! lei Sports 07 -20 Olt 03 07 05 -us 03 

(202) Short Sports ,t2 -n -08 09 OS }I) -01 o, 
( 72) Swimming II 19 -26 12 09 08 ,., 01 15 -08 -06 -07 -01 05 05 10 
( 39) Track 13 -06 -21 -31t IS -22 03 01 -05 12 I 3 42 06 -26 21 06 
( 31) Gymn.st ics 17 31t -29 -Ito 06 32 02 43 2:1. 03 -02 30 -13 18 -21 03 

( 111) Long Sports -o) -14 -02 -0<) J2 -us -12 -08 
( 31) Golf -05 oG -18 -12 -II, 05 oli -02 II -36 -41t -05 -10 -02 I 7 -05 
( lt3) ,Tenn Is 17 -13 -21i -12 00 -32 09 -46 01 05 02 II -16 -01 -I 0 26 
( )7) Cross Country -05 -37 -14 06 04 15 -28 04 42 58 19 -40 -44 19 -50 04 

note- al I v•lues are decimal 

58 



K. T. SCHURR, M. A. ASHLEY and K. L. JOY 

Findings from the initial analysis are shown in Table II. They are reported 
as four sets: Sports within Sport Type, Awards, Sports Classification and 
Athletic Participation. Table III contains the estimated means used to interpret 
the major findings. Sources used to estimate the means were the Constant, Year, 
Team versus Individual, Direct versus Parallel, Athletes versus Non-Athlete 
within Year, Sports within Team-Parallel and Year, and Letter versus Non
Letter within Long-Short -and Year. Nestings of the latter three sources within 
Year wei:e used to examine the Year interactions shown in Table III. The same 
seven sources (12 effects) were included in the reordering process. Relevant 
results of comparisons deviating from the initial design, that is the altered 
design, are shown in Table IV. 

TABLE II 

Multivariate and Univariate Analysis Sunvnary Table for the 
In it ia 1 Seven Factor Design 

Source DF Univariate Multivariate 

Characteristics 

Fx AIJ COB PEP PS~ Slly B N E DE 
Year 1 15.923 11.493 1.65 .49 5.69 4. 04 14.333 .04 8.243 8/1487 

GROUP 
A-tU\ 8.132 3.991 .90 .30 .06 1.35 12.403 .00 3.463 8/1487 

SPORT TYPE 
3.93 1 T-1 2.30 6.162 2.91 9.252 .33 .89 .25 2.782 8/i487 

il-P .87 1.77 1. 71 12.763 .34 3.76 • 14 .01 2.402 8/1487 
L-sl IP 2.02 .55 .58 2.06 .36 1.83 1.13 2.40 1.10 8/1487 
T-IXO-P 2.04 .00 2.141 .05 .04 .32 2.081 .01 1.19 8/1487 
YRlCJ\-f~ .00 .84 4.13 6.292 .33 1.92 3.96 2.07 1.961 8/1487 
YRxT-1 2.50 .85 .71 .08 3.39 1.18 1 .28 .49 1.01 8/1487 
YR.itD-P .00 .36 .02 .17 2.66 1.15 3. 17 .00 .91 8/1487 
YR.J(L-S/IP .25 2. 11 .13 5.942 1. 71 .44 .36 .02 1.34 8/1487 
Y>CT- lxD-P 2.23 .86 2.42 1.08 .23 .04 .54 1.17 1.11 8/1487 

AWARDS 
L-NL 1.48 .23 .04 .oo 3. 71 .21 .08 .04 . 72 8/1487 
l.J(T-1 .00 2.34 .43 .04 I .85 .58 .30 1. 12 1.04 8/1487 
LxD-1' 1.97 .70 .01 .oo 2.73 .27 .59 .49 .75 8/1487 
LJ<L-S .31 . 'J7 .23 .15 .00 1.29 1. 70 1. 10 .75 8/1487 
I.J(TxD . 04 . 02 2.48 1. 17 .44 3.02 2.33 .02 1. 02 8/1487 
YRxLxL-N~ .03 .74 .08 1. 03 • .70 .26 .41 1.53 .Rli 8/1487 
YRxLxT-1 .44 .17 .47 .96 .83 .94 1. 12 1.03 .79 8/1487 
YRxLxD-P 1. 69 2.60 .10 .54 1. 18 1.97 1.69 .08 1 .021 8/1487 
YRxLxL-~ IP 2.76 2.43 .24 1.19 1.13 .73 1.97 3. 14 2. 14 8/1487 
YRxLxTxD .47 .33 1.00 .00 .02 3.23 . 13 1.05 .84 8/1487 

SPORT WITHIN SPORT TYPE 
SP/TD 2 • 13 • 17 1. 13 I. 74 .65 1.06 2.84 .17 1.03 16/2974 
SP/TP 1 . 12 .19 1. 19 1.46 .30 3.46 .00 2.92 .72 8/1487 
SP/ IPL 2 .74 .21 .3] .23 3 .601 .53 . 10 1.30 .85 16/2974 
SP/IPS 2 .25 .20 .41 .61 .25 1. 36 .06 .87 .46 16/2974 
YRxSP/TD 2 .60 . 15 .80 • 18 1.99 .14 .34 1 .41 .Jlil 16/2974 
YRxSP/TP 1 15.21 3 2.28 2.39 .98 .00 .09 .96 .06 2.28 8/1487 
YRxSP/ I PL 2 1.01 2.01 2.62 .56 .18 2.72 .64 .80 .97 16/2975 
YRxSP/ I PS 2 .23 .10 3.80 .38 .56 1.00 4.992 .83 1.5(, 16/2974 
LxSP/TD 2 . 67 1.38 .43 2 .23 .72 1. 36 1.20 1.45 .90 16/2974 
LXSP/TP 1 .30 .28 1.93 .33 .06 .05 1. 65 • 04 1.49 8/1487 
LxSP/ I PL 2 .37 .04 .75 1. 73 .96 2.92 .78 1 .26. .92 16/2974 
LxSP/ I PS 2 .38 1 .62 1.83 .35 .88 2.05 1.37 .48 1.06 16/2974 
YRxLxSP/TD 2 .83 .05 1.41 .81 1.25 .59 .83 .49 .91 16/2974 
YRxLxSP/TP 1 .21 2 .12 .37 .93 .39 .6-'> .06 6.65 1.15 8/1487 
YRxLxSP/ I PL 2 1.66 1. 66 1.46 1.88 .09 .23 .70 .67 . 89 16/2974 . 
YR.xLxSP/lf!s 2 1.67 2.25 .25 .96 .07 .42 .26 . .73 1.02 16/2974 

I p £. • 05 2 p .c. .ol 3 P ~ .001 
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TIIBLE 111 

Overal I, Year I and Year 2 [st iriated Second Stratum '1eans 
for Team-Direct, Tear,1-Parallel, Individual-Direct, Individual 
Para I lei, ilon-/\thletes and Combined Sport '.irou~ings 

liWIV IDUAL CJt13111E~ DIRECT 

EX AN COR OEP PSU SUS I:! N EX A1, COR DEP l'SU SUS 8 :i EX Ail c:.Hl. DEP PSU SUS 9 :1 

14 05 01 -02 -06 04 -11 -01 08 -'J7 14 39 12 -ID -07 -03 II -01 08 I 8 03 -03 -09 -02 
(++) ((J+) ( +--) (+O) (--) (+O) (0-) (++) (--) (--) (+) (+) (-) (-) 
2:l -04 -05 -10 -02 OB -28 -01 23 -I 7 07 31 16 -O(, -24 -04 26 -I 0 Cl 10 07 01 -26 -02 

-01 I 4 08 oG -a~ 00 06 -01 -C7 02 20 41 08 -14 IO -03 -::4 08 14 23 00 -07 08 -02 

Combined Parallel 

05 -05 -09 -33 -12 15 -08 01 -02 -I 6 07 06 05 06 -04 02 02 -11 -01 - I 3 -03 II -06 01 
(+O) (0-) (++) (++) (--) (--) (+O) (-+) (O+) (--) (-) (+i (+) (-) 

11 -09 -20 -43 -05 18 -20 -02 13 -25 01 -02 09 IO -20 02 12 -1 7 -09 -22 02 14 -20 00 
-01 -01 02 -22 -18 12 03 01 -13 -07 13 14 01 02 13 03 -07 -04 07 -04 -08 07 08 02 

Combined T earn Combined Ind iv i dua I Overal I Means 

10 QI) -04 -18 -09 10 -10 -01 03 -12 I 0 22 OS -02 -06 -0 I r, 06 -or, 04 02 00 0~ -07 au 
(+) (+) (+) (-) (-) (+) ( -i (-) :1,\ -07 06 -05 -01 00 -05 07 -01 
20 -07 -13 -27 -04 13 -24 -01 18 -21 04 14 13 02 -22 -02 

-01 07 05 -o8 -14 06 o:; co -10 -03 16 30 05 -06 12 00 

note- all values are decimal 

TABLE IV 
,-lultivariate and Univariate Analysis Sunmary Table.s for the Com-
parisons to Non-Athletes of Team, Individual, Direct, Parallel, 
Team-Direct, Team-Parallel, Individual-Direct and Ind iv i dua 1-
Parallel Sport Groupings. 

Source DF Univari·ate 11u1 t ivarlate 

Characteristics 

EXT ANX COR DEP PSU SUS e ii f DE 
Combined 
Group 
Com~risons 

rM-HA 4.33
1 

.38 .01 l 8.902 2.05 3.52 11. 833 .01 3.603 8/1487 
ID-NA .AS 4. 761 4.23 6.5:;2 .93 .03 ].422 .02 3,073 8/1487 
D'IR-tlA 3.97

1 
.63 3.18 4.321 .OJ .01 10.492 .12 2.74~ 8/1487 

PAR-flA .85 4.57 1 .19 5.72 .40 3.87 1 8.232 .01 3.26 8/1487 
YRxTH-NA .43 .92 2.38 1.45 .96 2.50 .84 .40 .37 8/1487 
YRxlHD-f-lA .88 .04 .80 5.21 1 2.32 .03 3.261 .08 .21 &1487 
YRxD IR-IIA 1.09 .41 2.81 l .36

1 
.54 .25 4.01 .19 l. 16 &1487 

YRxPAR-i~ 1.32 .21 .JO 5.26 .08 .89 1 .12 .01 .23 IYl 487 

Separate 
Group 
Com~r isons 

TMD IR-NA 12.693 .02 .02 -73 .94 .801 8.23; .01 2 8/1487 2.792 
TMPAR-NA .63 1.30 .25 9.883 1.22 4.16 7 .21 .57 2.76 &1487 
IDDIR-NA .17 1.06 4.41 1 9.132 .]4 .17 5.71 2 .24 2.61 2 8/1487 
ID PAR-NA 2. 17 9.103 1.28 .05 .53 .7] 2 .68 .28 2.372 8/1487 
YRxTHD I R-flA .90 .55 .55 l.04 .01 .90 1.68 .56 .61 8/1487 
YRxTHPAR-NA .80 . 3.681 3.68 1.13 2.62 1.49 .65 .02 1.32 8/1487 
YRxl:>PIR-NA .01 4.48 4.48 1 .28 2.22 .51 2.77 .63 1.06 8/1487 
YRxlDPAR-NA .85 .01 .01 4.53 1.00 .48 2.40 .16 . l. 18 IY1487 

p< .05 
P< .Ol 
P< .001 

SPORTS WITHIN SPORT TYPE 

None of the multivariate F. statistics were significant for the Sports within 
Sport Type sources (SP/TD, SP/TP, SP/IPL, and SP/IPS), these sources inter-
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action with the Awards factor (LxSP /TD, LxSP /TP, LxSP /IPL, and LxSP /JPS) 
or their three way interaction with the Year and Awards factors (YRxLxSP /TD, 
YRxLxSP/TP, YRxLxSP/IPL, and YRxLxSP/IPS). Interactions of Year with 
these sources (YRxSP/TD, YRxSP/TP, YRxSP/IPS, and YRxSP/IPL) was 
significant only for Sports within Team-Parallel (1.72). For this interactionextra
version was the only characteristic with a significant univariate F statistic 
(15.21). The subsequent analysis which compared Sports for each Year showed 
that volleyball participants were less extraverted than baseball participants 
for the first set of years, but more so for the second set of years. 

AWARDS 

Multivariate F statistics were not significant for the overall Letter versus 
Non-Letter comparison (L-NL) nor the Letter versus Non-Letter by Sport Type 
interactions (LxT-1, LxD-P, LxTD and LxL-S/IP). Only Year by Award by Short 
versus Long (2.14) was significant in the three and four way interactions of the 
Award, Year and Sport Type factors (YRxLxT-1, YRxLxTxD, and YRxLxL-S/IP). 
Inspection of the interaction component indicated that: (1) none of the univariate 
F statistics were significant for this source (YxLxL-S/IP); (2) inspection of the 
means did not reveal the nature of the interaction; and (3) none of the subsequent 
analyses which nested the four Letter versus Non-Letter comparisons within 
the Year and Short-Long factors were found to be significant. Thus the nested 
Letter versus Non-Letter sources were retained in subsequent analyses (re
ordering of effects and estimating means), but no substantive interpretations 
of the results could be postulated. 

SPORT TYPE 

Analysis for two sport classification factors, Team versus Individual (2. 78) 
and Direct versus Parallel (2.40), resulted in a significant multivariate F 
statistic. The F value for the third factor, Long versus Short (1.10), was not. Non
significant F values were also obtained for the three classification factors' inter
actions with Year (YRxT-1, YRxD-P, and YRxL-S/IP), the Team versus Indivi
dual by Direct versus Parallel interaction (TXD), and the three way interation of 
the two crossed classification factors and Year (YxTxD). 

Univariate F statistics significant in the Team versus Individual compari
son were Anxiety (6.16), Dependence (21.5) and Prodigal Subjectivity (4.02). 
There also appeared to . be some systematic (but not statistically significant) 
variation for Extra version (2.30) and Cortertia (2.91). Dependence (13. 79) was the 
only characteristic with a significant univariate statistic in the Direct versus 
Parallel comparison. Superego Strength (3. 78) also seemed to be contributing to 
the rejection of the multivariate null hypotheses for this latter source. 

The means shown in Table III indicate that Team Sport participants ob
tained higher Anxiety (01) and lower Dependence (1-19) and Prodigal Subjectivity 
(-09) scores than the Individual Sport participant (-12, 22, and 09, respectively). 
The Dependence mean for Direct Sport participants (18) was higher than that 
for Parallel Sport participants (-15), while the reverse relationship was observed 
in the Superego S~ength means (-03 and 13, respectively). The additive effects 
of the two factors for Dependence are shown by the high mean observed for 
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Individual-Direct Sport participants (39) and the low mean for the Team-Parallel 
participants (-36). 

These results indicate a simple relationship between personality charac
teristics and Sport Type in that the interactions were non-significant, but com
plex in the sense that two classification factors were required to explain the 
variation among the groups. Also sets of personality characteristics differen
tiating the levels of the two factors were neither identical nor mutually exclusive. 

Individual versus Team comparisons indicated that the latter were signifi
cantly higher in Anxiety, Dependence and Prodigal Subjectivity. Differences 
which approached significance also appeared in Extraversion and Cortertia. 
Thus sports combined as Team-Individual seem to be similar in regard to Super
ego Strength, Intelligence and Discreetness. The other method of combining the 
Sport groups, Direct versus Parallel resulted in one differentiating characteris
tic common to first set, Dependence, and perhaps a secondary characteristic not 
found in the first set (Superego Strength). In describing the relationship of 
personality characteristics to the variation among sport groups the Team versus 
Individual dimension was relevant for Anxiety and Prodigal Subjectivity (and 
to lesser extent, Extraversion and Cortertia). The Direct versus Parallel 
dimension by itself was somewhat related to Superego Strength, while for 
Dependence additive effects of both classification factors were required. 

ATHLETIC PARTICIPATION 

Because of the variation found among the sport groups the overall com
parison of athletes to non-athletes was not considered conceptually meaningful. 
Instead, the various sport groupings of the two significant Sport Type factors 
were compared to Non-Athletes. These results are shown in Table IV. Texts of the 
Athlete versus Non-Athlete comparison (A-NA) and its interaction with Year 
(YxA-NA) are shown in Table II. 

As shown in Table IV, multivariate F statistics were significant for the 
comparison of each level of the two classification factors to Non-Athletes: TM-NA 
(3.60), ID-NA (3.07), DIR-NA (2.74), and PAR-NA (3.26). None of the four inter
actions withyear(YRxTM-NA, TRxID-NA, YRxDIR-NAand YRxPAR-NA)were 
significant. Univariate F statistics significant in the four comparisons were: 
Extra version ( 4.33), Dependence (8.90), Superego Strength (3.52), and Abstract 
Reasoning (11.83) for TM-NA; Anxiety (4.76), Cortertia (4.32), Dependence (6.55) 
and Abstract Reasoning (7.42) for ID-NA: Extraversion (3.97), Dependence 
(4.82) and Abstract Reasoning (10.49) for DIR-NA; and Anxiety (4.57), Depen
dence (5. 72), Superego Strength (3.87), and Abstract Reasoning (8.23) for 
PAR-NA. 

Inspection of the estimated means contained in the margins of Table III 
shows that when athletes were compared to non-athletes Team Sport partici
pants obtained higher Extra version (10), Superego Strength (10) and Dependence 
(-18) scores and were lower in Abstract Reasoning (-10); Individual Sport 
participants obtained lower Anxiety (-12), Dependence (22), Abstract Reasoning 
(-06), and higher Cortertia (10) scores; Direct Sport participants obtained higher 
Extraversion (11), Cortertia (08), and Dependence scores (18); and Parallel Sport 
participants obtained lower Anxiety (-11), Dependence (-13), Abstract Reasoning 
(-06) and higher Superego Strength (11) scores. The direction of these differences 
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is shown in parentheses below the estimated means. Only two of the characteris
tics, Dependence and Abstract Reasoning, were significant for all four com
parisons. The signs in the margin below these characteristics indicate that all 
four sport group combinations obtained lower Abstract Reasoning scores. Two 
combinations, Individual and Direct, obtained higher Dependence scores while 
the other two, Team and Parallel, obtained lower scores. The reversal in the 
directional differences for Dependence, the inconsistency in the findings for 
characteristics other than Abstract Reasoning and the previously noted findings 
regarding Sport Type factors support the contention that there is no single 
personality profile which distinguishes Athletes from Non-Athletes. Further
more, the relationship is seemingly more complex than would be revealed by 
simple comparisons of either Team and Individual or Direct and Parallel sport 
participants to Non-Athletes. Consequently, each of the four groups resulting 
from the cross classification (TMDIR, TMP AR, ID DIR, and IDP AR) were com
pared to Non-Athletes. 

As shown in Table IV, the multivariate F statistic was significant for the 
comparison to Non-Athletes of each combination of classification factors: Team
Direct (2.79), Team-Parallel (2.76), Individual-Direct (2.61), and Individual
Parallel (2.73). Multivariate F statistics for the comparison of Non-Athletes 
to Team-Direct, Team-Parallel, Individual-Direct and Individual-Parallel were, 
respectively, Extraversion (12.69) and Abstract Reasoning (8.23); Dependence 
(9.88) and Abstract Reasoning (7.21); Cortertia . (4.41), Dependence (9.13) and 
Abstract Reasoning (5. 71); and Anxiety (9. 70). Significant univariate F statistics 
for the comparison to Non-Athletes of Team-Direct, Team-Parallel, Individual
Direct and Individual-Parallel were respectively: Extraversion (12.69) and 
Abstract Reasoning (8.23); Dependence (9.88), Superego Strength (4.19) and 
Abstract Reasoning (7.21); Cortertia (4.41), Dependence (9.13) and Abstract 
Reasoning (5.71); and Anxiety (9.70). . 

Team Direct Sport participants obtained the highest Extraversion (14) 
and lower Abstract Reasoning scores (-11); Team Parallel Sport participants 
obtained higher dependence (-36), and Superego Strength (15) and lower Abstract 
Reasoning scores (-08); Individual-Direct sport participants obtained lower 
Dependence (39), Abstract Reasoning (-07) and higher Cortertia scores {14); 
while Individual-Direct sport participants obtained lower Anxiety scores (-16). 
These findings are consistent with the set of signs below each characteristic 
which indicate the expected additive effects of the two Sport Type factors. The 
only deviation is that the Abstract Reasoning univariate F statistic for the 
Individual-Parallel to Non-Athlete comparison approached, but did not reach 
the .05 level. These results indicate, as suggested previously, that simplified 
conceptions of Athlete and Non-Athlete differences, including a single Sport 
Type classification factor, may not fully describe the differences which exist 
among the personality characteristics. 

SUMMARY AND CONCLUSIONS 

Major findings in the study are that sport groups may be differentiated in 
terms of personality by two proposed sport type classification procedures and 
that various groupings resulting from the combination of factors yield distinct 
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personality profiles. No systematic relationship was found between personality 
and level of success. 

Athletes participating in sports classified as Team were more anxious, 
dependent and less sensitive-imaginative than Individual Sport participants. 
They also tended to be more extraverted and alert-objective. With sports classi
fied as either involving direct or parallel play, Direct Sport participants were 
more independent than Parallel Sport participants and tended to exhibit less 
ego-strength. 

Comparisons of athletes to non-athletes when sports were classified as 
either Team or Individual and as either Direct or Parallel all showed athletes 
exhibiting less Abstract Reasoning ability. While none of the interactions with 
Year were significant, all were close and the overall Athlete, Non-Athlete by Year 
interaction did reach significance. The differences to this characteristic occurred 
in the first set of years, but not for the second. 

There was not the same Sport Type to Non-Athlete comparison consistency 
for the other characteristics. Characteristics exhibited by participants in 
sports grouped as Team were more extraverted, dependent, and exhibited greater 
ego-strength while Individual Sport athletes were less anxious, more indepen
dent and objective. Direct Sport participants were more extraverted, objective, 
and independent while Parallel were less anxious, independent and had greater 
ego-strength. 

Differences between non-athletes and the four sport groupings formed by the 
additive effects of the two classification factors indicated that Team-Direct Sport 
participants were the most extraverted grouping and were also more extraverted 
than the non-athletes. Team-Parallel Sport participants, exhibited the most 
dependence and ego-strength and also scored higher than non-athletes on both 
these characteristics. Individual-Direct Sport participants exhibited more 
objectivity and independence than non-athletes, while Individual-Parallel 
participants showed less anxiety. 

The degree to which these findings support hypothesized relationships 
(Vanek and Cratty, 1970; Berger, 1970) is obscured by three factors: (1) what is 
implied by terms used by various authors in their discussion of sport personality 
relationships; (2) whether the referent group used in a hypothesized relationship 
is other athletes or non-athletes; and (3) whether hypothesized relationships 
include either one or more than one classification procedure. 

When only a single sport type dimension was used the hypothesized charac
teristics for Team and Individual Sport participants were generally supported 
regardless of whether the referent group was non-athletes or each other. Team 
Sport participants were more dependent and extraverted than both non-athletes 
and Individual Sport participants. Support for the contention that Team Sport 
participants prefer novelty and are less self-sufficient was found to the extent 
that the Extraversion and Independence second stratum factors are accounted 
for by the variation in primary factors H (adventurous) and Qa (self-sufficiency). 
Individual Sport participants were less anxious and dependent than both non
athletes and Team Sport participants. Support for the notion that Individual 
Sport participants are more self-sufficient might be inferred from higher second 
stratum factor Dependence scores. A need for stability in this group was not 
apparent in the data. In addition to hypotheses formulated by other authors, 
Individual Sport participants tended to be less emotional and more objective than 
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both Team Sport participants and non-athletes. 
Support for the hypotheses regarding characteristics of Direct and Parallel 

Sport participants must necessarily be implied from the relationship between 
primary factors and the second stratum factors Dependence and Superego 
Strength. Because of the relationship between Dependence and primary source 
trait E (dominance) one might infer that Direct Sport participants are more 
aggressive since they obtained a higher mean on the second stratum factor. Also 
the differenceinSuperegoStrength, through its relationship with thefactorsource 
trait G (emotional stability), lends some support to the hypothesis that Parallel 
play participants need to defer aggressive tendencies. Other hypothesized 
relationships regarding mental toughness, endurance and social responsibility 
were not consistent in the comparison of each group to others and to the non
athletes. However, Direct Sport participants did score higher on Cortertia which 
indicates that this group, ·at least compared to non-athletes, may exhibit more 
mental toughness. 

While no systematic relationship was found between personality and level 
of success, some of the largest differences found were between letter and 
non-letter winners. Several relatively consistent results, not directly involved in 
the initial or subsequent statistical analysis, emerged after inspecting Table I. 
Only the first six characteristics, those which had been significant in differen
tiating among sport groups, were considered. 

All four Direct Sports le~r winners were less extraverted and more imagina
tive than non-letter winners. It may be that some males choose Direct Sports 
because of the associated socially sanctioned masculine image and that they 
are able to imagine themselves as being successful in the endeavor. In four of the 
five Team Sports letter winners were less anxious, extraverted and more imagina
tive than non-letter winners. 

One distinct and two marginal patterns emerged within the Individual 
Sports grouping. The patterns of differences for wrestling and cross country letter 
and non-letter winners were identical. While the finding is somewhat inconsis
tent with this study's sport classification scheme, it does conform to a previous 
report by Morgan (1974). The two marginal patterns seemed to group swimming 
with golf and track with tennis. The most distinctive features of these patterns 
are that wrestling and cross country letter winners exhibited less ego strength 
and track and tennis letter winners exhibited less objective thinking than other 
Individual Sport groups. Why these patterns might exist is a question for future 
sport psychological theory and research. A recommendation is that patterns of 
letter and non-letter winner differences be included in research investigating 
hypothesized sport classification models. 

Given the generally dismal picture portrayed by the literature regarding 
studies of simple relationships between personality and sport participants, the 
results herein conformed fairly well to several previous hypotheses. A number of 
inferences were required, however, in relating the terminology found in the litera
ture to the second stratum factors. This was particularly true for the Direct and 
Parallel Sport findings. 

Confirming the two sport classification factors should be encouraging to 
sport psychologists in that they may well explain inconsist.encies in previous 
research. The findings indicate the importance of the additive effects of 
classification techniques when comparisons of athletes and non-athletes are 
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made. For example, means for Direct and Parallel Team Sports were higher 
than non-athletes on extraversion, but subgroup comparisons for extraversion 
were statistically significant only for Team-Direct. Individual Sport means 
were higher for alertness and independence and lower for anxiety, yet com
parisons were statistically significant only with Individual-Parallel Sports 
for anxiety and with Individual-Direct Sports for alertness and independence. As 
a result, studies not dealing with a number of groups or not considering the 
additive effects of the factors will not take into account all possible sources of 
variation. 

Another :finding is that the second stratum factors detected hypothesized 
relationships among sport groups, although some conclusions required in
ferential interpretation. This supports Kane's (1970) contention that constructs 
of the 16PF would be most productive in the development of sound sports 
psychology theory. Would results of other studies be as inconsistent if 16PF 
second stratum factors had been emphasized? 

The small number of distinct, statistically significant dimensions found 
in a sample of this magnitude may well provide the sort of theoretical base 
needed for subsequent research in sport psychology. Whether the :findings could 
be replicated at another institution or with another group of incoming freshmen 
is not known, but.it is encouraging that results were reasonably consistent for 
the two sets of entering freshmen. · 
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AND STEWART 1 

Neil J. Dorans 
Institute for Personality and Ability Testing 

and 
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ABSTRACT 

A recent attempt to assess the factorial validity of the Eight State Question
naire used an unusual methodological procedure that is tautological in nature. 
Retention and rotation of all principal components to a trivial simple structure, 
in which each component is marked by one and only one scale, is guaranteed 
for any nonsingular correlation matrix. The certain existence of the 
transformation to this trivial structure precludes the use of its existence as 
scientific evidence of factorial validity. A verbal, geometric argument and a 
formal mathematical proof support the contention that this unusual method
ology is tautological, and hence should be avoided in future research. 

INTRODUCTION 

Stewart and Stewart (1976) recently attempted to provide evidence 
supporting the factorial validity of Curran and Cattell's (1975) Eight State 
Questionnaire (8SQ), a recently developed scale for the assessment of emo
tional states and moods. In their effort, Stewart and Stewart used the admitted
ly unconventional procedure of retaining and rotating all eight components 2 

from the 8SQ correlation matrix. Apparently, the Stewa~s sought an ideal, yet 
trivial simple structure in which each component is marked by one and only one 
observed scale. At first glance, this type of simple structure, which can be char
acterized by a diagonal matrix, may have immense intuitive appeal. However, 
formal analysis leads to the conclusion that this trivial simple structure is tauto
logically guaranteed. Because this tautological guarantee may not be 
immediately obvious, and because it should be avoided in future research on 
factorial validity, the present paper briefly reviews the Stewarts' methodology 
and then formally exposes the nature of the tautology. 

In their study, a 20-year-old subject completed the Eight State Question
naire twice daily for a period of 30 days. The eight scales of the 8SQ were corre
lated across occasions. A principal components analysis was performed and all 
eight components were retained. The rationale for retaining all eight 
components was that previous research (Barton, Cattell, and Conner, 1972; 
Curran and Cattell, 1975) warranted the existence of eight factors. To validate 
these previous results, Stewart and Stewart apparently sought an ideal, yet 
trivial, simple structure form 3 , for the components weight matrix, in which 
every component is marked by a single unique 8SQ scale. To attain this ideal 
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structure, a promax (k = 4) rotation was performed. The desired structure was 
not obtained, but Stewart and Stewart thought the solution sufficiently con
firmed the factorial validity of the 8SQ. 

THE NATURE OF THE TAUTOLOGY 

The retention and rotation of all the principal components of a correlation 
matrix to verify the factorial validity of any set of scales is improper, tauto
logical methodology. Retention of all principal components merely results in a 
representation of the original test space in terms of a different set of axes. In 
other words, the test space is rotated to a principal axes orientation. All the 
information about the relationships among the original test vectors is 
unchanged. Only the reference system, within which this information is 
presented, has been changed. The 8SQ test vectors are the axes of the original 
reference system in the eight dimensional test space. The principal components 
define the new reference system in this same space. 

Since the original test space is characterized by an ideal, yet trivial, simple 
structure, i.e., each scale represents itself, then it should be possible to trans
form the principal components structure into a trivial simple structure. In other 
words, it should be straightforward to rotate the test space back to its original 
orientation. In the derivations that follow, the tautological nature of this trans
formation is formally presented. All matrices utilized below are full rank square 
matrices of order n, where n is the number of original scales. For those not suf
ficiently comfortable with matrix algebra and the properties of eigensolutions, 
an introductory matrix algebra book, such as Hohn (1972), is a suggested com
panion. 

A PROOF OF THE TAUTOLOGY 

Any nonsingular, correlation matrix R can always be expressed as, 

(1) 

where D 2 is a positiv~ "definite diagonal matrix of eigenvalues and V is a matrix 
of corresponding eigenvectors. Note the equality in Equation 1: The relation
ship is exact. The eigensolution in Equation 1 is characterized by the row and 
columnwise orthogonality 4 ofV, i.e., 

v'v =VV'=I. (2) 

, -1 ' '-1 
Alternatively, this orthogonality can be expressed as V = V and V = (V) . 

In practice, an unrotated components matrix is defined as 

A=VD, (3) 

such that the correlation matrix is represented in terms of orthogonal 
components with unit variance, i.e., 
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R =ACA', (4) 

where C, the correlation matrix among the components, is an identity matrix. 
A square, nonsingular transformation matrix T is sought to rotate A to a 

component weight matrix B, 

B =AT, (5) 

which has an ideal, yet trivial simple structure form, that is, B = I. Examina
tion of Equation 3 and a knowledge of the orthogonality properties of V 
suggests a direct solution, 

(6) 

To verify that T is the desired transformation matrix, substitute Equations 6 
and 3 into Equation 5 to get 

(7) 

which reduces to 

B = vv'. (8) 

However, from Equation 2 we immediately recognize that the desired result 
has been obtained, 

B =I. (9) 

In other words, Equation 6 defines the transformation matrix T that can be 
applied to A to obtain rotated components that are characterized by a trivial 
simple structure form, B = I. 

Note that T will not alter the scale of the components. The component 
variances remained unchanged under this rotation. In fact, the intercorrelation 
matrix among the rotated components has a recognizable form. In order to 
maintain the equality in Equation 4, when T is applied to A, an inverse trans
formation is applied to the component scores, such that, 

(10) 

By defining the intercorrelation matrix among rotated components as 

c = rr1cT'·-i > (11) 

and substituting it, with the expression for B, into Equation 10, we obtain the 
expected result, 

f'\J , 

R =BCB. (12) 
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rv 
Of interest is the matrix C. Making use of the relationship in Equation 6 and the 
fact that the original C was an identity matrix, Equation 11 becomes 

(13) 

which reduces to 
rv 
C = VDDV', (14) 

or equivalently, 
rv 
C =R. (15) 

In other words, the correlations among the rotated components are identical to 
the correlations among the observed scales. 

The equality in Equation 15 reflects the fact that the rotated components 
are the original observed scales. The transformation T is that rotation which 
returns the orientation of the reference axes back to their original location in 
the test space. It is merely an inverse transformation that converts the presen
tation of original test space information from a principal components form back 
to its original form. Using a computerized analytic rotation, such as promax, to 
find this transformation, is somewhat analogous to using a computerized least 
squares regression program to find the regression equation that converts 
standardized scores back to raw scores. The existences of both the standard 
score to raw score transformation, and the rotation from the principal axes 
orientation back to the original test space orientation, are tautologically 
guaranteed. Thus, the existence of either transformation cannot be used as 
empirical · proof of any hypothesis. In particular, the fact that principal com
ponents can be rotated to a trivial simple structure form, the original test vector 
orientation, does not constitute support for the factorial validity of any set of 
scales. 

In sum, Equations 1-9 prove that whenever all principal components of a 
nonsingular correlation matrix are retained, it is always possible to rotate to an 
ideal, but trivial simple structure. In addition, Equations 10-15 verify the 
contention that each rotated component is actually one of the original scales. 
This equality is ensured by the tautological trap that Stewart and Stewart fell 
into in their well-intentioned effort to assess the factorial validity of the 8SQ. 
The most succinct mathematical expression of this tautology is obtained by 
substituting Equations 9 and 15 into Equation 12, 

R = IRI. (16) 

This equation formally emphasizes the inevitable tautological conclusion: Each 
rotated component is one of the original tests. Hopefully, the comments and 
derivations presented above will minimize the recurrence of this tautology in 
future research aimed at the valuable and necessary goal of assessing the fac
torial validity of established or experimental factorial scales. 
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NOTES 

1The author would like to thank Drs. Carl Finkbeiner and Samuel E. Krug for their useful comments and sug
gestions. Requests for reprints should be sent to Neil Dorans, Test Services Division, Institute for Personality and 
Ability Testing, Champaign, Illinois 61820. 

2 Although performing a components analysis, Stewart and Stewart referred to the dimensions they obtained as 
factors. The confusion of components analysis with factor analysis appears frequently in the applied multivariate 
behavioral literature. The common factor analysis model and the principal components model are fundamentally 
different. Unlike the components model, which expresses dimensions as linear combinations of the observed var
iables, the common factor model (Thurstone, 1947) postulates that the observed variables are linear combinations of 
common, specific and error factors. Consequently, the breakdown of observed variance into common, specific and 
error variance is a basic aspect of the common factor model. No corresponding breakdown exists in the principal 
components model. To avoid further propagation of the existing confusion, I have decided to call a component a 
component. For the reader interested in a more complete distinction between the two models, relevant sections of 
Thurstone (1947), Harman (1967), Mulaik (1972) and Lawley and Maxwell (1971) are suggested. 

3The phrase, ideal, yet trivial, simple structure, is used repeatedly for a particular reason. A diagonal matrix is 
ideal because it satisfies four ofThurstone's five simple structure criteria (Thurstone, 1947). However, it clearly fails 
to meet Thurstone's third criterion. A diagonal matrix can never satisfy the requirement that for every pair of 
columns of the matrix there should be several tests whose entries vanish in one column, but not in the other column. 
This criterion states the need for an overdetermined solution. A diagonal components matrix represents a barely 
determined solution since the number of model parameters equals the number of available data points. For n 
observed tests and r retained components, the number of parameters of the component model is nr- r(r- 1)/2, the 
number of independent component loadings (Thurstone, 1947; Mulaik, 1972). The quantity of data points equals 
the number of independent elements of the original correlation matrix, n(n + 1)/2. In order to have a determinate 
solution, the number of independent correlations (data points) should be equal to or greater than the number of 
independent component loadings (model parameters), i.e., n(n + 1)/2;;.: nr - r(r- 1)/2. When all components are 
retained, r = n, then the equality holds, indicating a barely determined and hardly convincing solution. In order to 
obtain a diagonal simple structure form, all components are retained, and a barely determined solution is all that is 
possible. Hence, the word trivial is used to describe a simple structure form, that is indicative of a solution in which 
the number of data points equals the number of parameters of the model for the data. 

4The orthogonality of V should not be confused with the orthogonality, or uncorrelatedness, of the component 
scores, which is reflected by the diagonality ofDl-, 
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A DISCRIMINANT ANALYSIS OF PERCEPTIONS OF 
WOMEN IN A TENURED BUSINESS ROLE 

A. Rappaport, D. W. Hackett 
Wichita· State University 

ABSTRACT 

This study explores the effect of long term job holding on stereotypes which 
are believed to block the advancement of women into male dominated work areas. 
A mail questionnaire survey produced seven-point semantic differential scale 
data from 60 male and 51 female respondents in Real Estate sales. Stepwise 
discriminant analysis was applied to perceptions of salesmen by male and female 
respondents and perceptions of saleswomen by male and female respondents.No 
significant differences in perceptions of salesmen by both groups were found. 
When compared with female respondents, male respondents perceived sales
women as: a) more emotional, b) more apprehensive, c) having weaker sales 
technique, and d) more reserved. 

INTRODUCTION 

Numerous studies concerning the impediments to job advancement by 
women focus on traditional male attitudes and myths concerning stereotypes 
which ultimately result in prejudicial action patterns. Research by Athanas
siades (1975) supports the contention that women in business suffer from 
prejudicial stereotyping.'· Rosen and Jerdee (1974) found that discrimination 
against women is especially widespread in role supportive tasks such as sales. 
Epstein (1970) found that women's access to the upper echelons of management 
are often stymied because protege systems work for males but are inoperative 
for females. Bass, Kruskal and Alexander (1971) found male respondents' 
attitudes toward women in management included negative perceptions relating 
to dependability and career orientation. But we do not know of studies dealing 
with the central orientation of this paper, the attitudes of males in a job situa
tion where women have a long record of substantial participation. Does 
familiarity break down traditional stereotypes? Or are traditional stereotypes 
relatively unaffected by long exposure and observation of performance? The 
present study attempts to answer these questions. 

The long term role of women in real estate is well documented. The first 
women's professional real estate organization was established in 1924 (Davies, 
1963). A U.S. Department of Labor publication indicates that the number of 
women employed as real estate sales agents and brokers increased from 46,000 
in 1960 to 142,000 in 1973 (U.S. Department of Labor, 1975). Even with the afore
mentioned tenure, sex discrimination in the housing professions, including 
earnings discrimination, is felt by women to be widespread (Fried, 1977). 

In the Real Estate profession, opportunities to observe performance are sub
stantial. The dominant method of compensation is by commission (Boyce, 1969). 
Fee sharing in return for referrals from other salespersons is customary. The re-

75 



MULTIVARIATE EXPERIMENTAL CLINICAL RESEARCH 

mainder of the fee is often shared with the owner of the agency where the sales
person works. For Sale signs bearing the name of a particular salesperson are 
supplemented with "sold" attachments that remain as additional advertising. 
Under commission sharing customs, newspaper and local delivery advertising of 
other realtors are monitored for new inventory and potential sales. Trade 
associations promote tours of new homes on the market for groups of sales 
personnel (May, 1971). The trade associations in most metropolitan areas are 
active and tend to hold frequent meetings where members interact and compare 
notes. 

METHOD 

Unfortunately, a search of the literature reveals no standard instrument 
for dealing with perceptions of women in a tenured business role. Despite the 
seeming interest in the topic, there has been no programatic study of the reasons 
for discrimination against women on an individual industry basis. Therefore, it 
is not possible to build extensively on prior research and, in fact, this study may 
represent a beginning step. Previous studies have made use of more voluminous 
data collection procedures based on the availability of captive audiences of male 
managers. In the current study, reaching an adequate sample of both sexes 
required a mail survey. The semantic differential was constructed from procedures 
set forth in Green and Tull (1975). The bipolar adjectives were selected on the 
basis of discussions in the literature on s_ales effectiveness an~ research dealing 
with the problems of discrimination encountered by women in management 
(Orth & Jacobs, 1971; Bass, Kruskal and Alexander, 1971; Mayer & Greenburg, 
1964; Webster, 1968). The instrument was a compromise between maximum 
effectiveness and a reasonable response ratio. 

A sample of 250 salespersons (125 male and 125 female) were selected from 
the four metropolitan areas of Chicago, Atlanta, Oklahoma City and Denver. 
Only individuals involved in the commercial sale of real estate were considered 
since this is one of the few industries with heavy participation by saleswomen. 
A total of 51 women and 60 men returned usable questionnaires as a result of two 
mailings. 

Summaries of respondent characteristics broken down by sex revealed a 
greater proportion of the males respondents in the "owner" category, suggesting 
various combinations of sales and development (real estate). In contrast, female 
respondents ranked themselves higher in sales performance classifications, 

• worked for firms employing more personnel, and tended to contain somewhat 
fewer owners and more fulltime salespersons. In addition, there were fewer 
female respondents under 30. On balance, the sample could contain an older top 
performing group especially among the female respondents. About 54 percent of 
the female respondents and almost 70 percent of the male respondents worked in 
offices with ten or fewer salespersons. Thirty-eight of the 60 male respondents 
worked in offices containing saleswomen. 

RESULTS 

Test of significance between respondent groups for each of the eleven 
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variables applied to salesmen and saleswomen were first performed using a 
pooled-variance T test. Examination of the direction of differences in means 
for the male and female respondent groups provide a basis for the formulation of 
perceptions of personnel by sex. 

There were no significant differences in the T tests of group means between 
male and female respondents with respect to the 11 variables applied to salesmen, 
that is, the male and female respondents had very similar perceptions of sales
men. The data in Table 1 illustrates that both respondent groups view salesmen 
as competent, highly career oriented,* and confident. Both male and female 
respondents agree that salesmen employ good sales techniques, are quite intelli
gent, assertive, and outgoing. Rather neutral responses were voiced concerning 
salesmen on the variables of trustfulness, emotionability and open-mindedness. 

TABLE 1 

Profile of Salesmen* 
(means) 

Extremely Quite Slightly Neither Slightly Quite Extremely 

Outgoing 

Assertive 

Trusting 

Confident 

Unemotional 

Imaginative 

Competent 

Open Minded 

Intelligent 

Career Oriented __ l_.8 

Good Sales 
Technique 

5.0 

Reserved 

Humble 

Suspicious 

Apprehensive 

Emotional 

llnimaginative 

Incompetent 

Closed Minded 

Unintelligent 

Home Oriented 

Poor Sales Technique 

*Responses of male respondents are indicated by the dashed line and female respondents by the solid 
line. No significant differences were found at .OS using a pooled variance T test. 

In contrast, pooled variance T tests applied to male and female respondents 
scores on the 11 variables relating to roles of women show significant differences 
for eight of the 11 items shown in Table 2. 
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TABLE 2 

Profile of Saleswomen* 
(means) 

Extremely Quite Slightly Neither Slightly Quite Extremely 

Outgoing** __ _ 

Assertive 

Trusting 

Confident 

Unemotional** 

Imaginative __ _ 

Competent** 

Open Minded** __ _ 

Intelligent** __ _ 

Career Oriented** 

Good Sales 
Technique** __ _ 

Reserved 

Humble 

Suspicious 

Apprehensive 

Emotional 

Unimaginative 

Incompetent 

Closed Minded 

Unintelligent 

Home Oriented 

Poor Sales Technique 

*Responses of male respondents are indicated by the dashed line and female respondents by the solid 
line. 

**Significant at .OS level using a pooled variance T test 

The pooled variance T tests of the semantic differential profile of salesmen 
as presented in Table 3 showed no significant differences in perceptions by both 
groups. The results are consistent with the stepwise discriminant analysis 
discussed in a subsequent section of this paper. In contrast, many of the T 
values on the semantic differential profile on saleswomen were quite large. In 
particular, unemotional/emotional (14.48), good/poor sales technique (5.29) and 
competent/incompetent (5.17) stood out strongly. The above results are generally 
consistent with the higher discriminatory power shown by the stepwise dis
criminant analysis of the semantic differential on saleswomen broken down by 
sex of respondent. 

The use of discriminant analysis to classify objects by a set of independent 
variables into one of two or more mutually exclusive and exhaustive categories 
is well known. The results of applying a stepwise discriminant analysis to those 
eight variables which differed significantly for saleswomen (see Table 3) are 
reproduced in Table 4. If the discriminant analysis is halted at four steps, the 
variables which emerge are unemotional/ emotional, good/poor sales technique, 
outgoing/reserved, and confident/ apprehensive. The ~ 2 index of discriminatory 
power (after Tatsuoka, 1970) value suggests that 69 percent of the variation 
between groups is attributable to group differences. 
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TABLE 3 

Pooled Variance T Values of Profiles of Salesmen and 
Saleswomen: 60 Male and 51 Female Respondents 

Semantic Differential 
Variable 

Outgoing/Reserved 

Assertive/Humble 

Trusting/Suspicious 

Confident/Apprehensive 

Unemotional/Emotional 

Imaginative/Unimaginative 

Competent/Incompetent 

Open/Closed Minded 

Intelligent/Unintelligent 

Career/Home Oriented 

Good/Poor Sales Technique 

Saleswomen 

2.02* 

.95 

1. 78 

4.19* 

14.48* 

.17 

5.17* 

3.51* 

4.15* 

6.05* 

5.29* 

*Significant at .OS with N1 + N2 - 2 or 109 degrees of freedom. 

TABLE 4 

Summary of Stepwise Discriminant Analysis 
Applied to Saleswomen on Four Factors*•** 

Salesmen 

.61 

1.10 

.12 

.85 

- .59 

-1. 77 

1.54 

.56 

1.48 

1.43 

- .02 

Variables in 
Order of 

Appearance 

Mean Scores for Groups 
Male · Female 

Unemotional/Emotional 

Good/Poor Sales Technique 

Outgoing/Reserved 

Confident/Apprehensive 

Respondents 

5.75 

3.10 

2.87 

3.38 

Classification Matrix 

Actual 
Group Women Men 

Saleswomen 47 4 

Salesmen _l!_ 56 

TOTAL 51 60 

*Constant Discriminatory Power Index after 5 steps 02 

**Ratio after 4 steps= 47.48; significant at .05 level 
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.69 

Respondents 
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1.90 
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Examination of mean scores of the four predictor variables in Tables 4 and 5 
provides a descriptive profile of the male and female respondents. While male and 
female respondents agreed on their perception of salesmen; a much different 
perception of saleswomen is manifest among the male respondents. The male 
respondents, when compared to the female respondent, pictured saleswomen as 
(1) more emotional, (2) possessing poorer sales techniques, (3) being somewhat 
more reserved and (4) less confident. 

TABLE 5 

Summary of Stepwise Discriminat Analysis 
Applied to Salesmen on Four Factors*•** 

Variables in 
Order of 

Appearance 

Mean Scores for Groups 
Male Female 

Imaginative/Unimaginative 

Competent/Incompetent 

Intelligent/Unintelligent 

Good/Poor Sales Technique 

Actual 
Group 

Saleswomen 

Salesmen 

TOTAL 

Respondents 

4.43 

2.45 

2.56 

2.47 

Classification Matrix 

Women Men 

33 18 

~ ~ 

57 54 

*Discriminatory Power Index after 5 steps 02 = .07 

Total 

51 

~ 

111 

**F Ratio after 4 steps = 1.82;· not significant at .05 level 

Respondents 

4.98 

2.12 

2.29 

2.47 

The classification matrix in Table 4 indicates that the discriminant function 
correctly classified 102 (92 percent) out of a total of 111 respondents. 

Cpro = a 2 + (1-a)2 

= .542 + (.46)2 

= .50 or 50% 

The discriminant function presented in Table 4 classified 47 out of 51 female 
respondents or 92 percent- an improvement over chance of 42 percentage points; 
and 56 out of 60 male respondents or 93 percent - an improvement of 43 per
centage points over chance. 

The results of applying the stepwise discriminant analysis of the semantic 
differential profiles of both groups to salesmen is presented in Table 5. As 
anticipated, the discriminatory power is extremely weak. This is consistent with 
the lack of significant differences in the T tests shown in Table 3. The ~ 2 index 
of discriminatory power was .07. The evidence suggests that both male and 
female respondents have a very similar view of salesmen. The stepwise dis-
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criminant function of male salespersons classified 36 out of 60 salesmen or 
60% - an improvement of o~ly 10 percentage points over chance. 

DISCUSSION AND CONCLUSION 

The male respondents who were involved in real estate sales felt that sales
women tended to be more emotional, had a somewhat weaker sales technique, 
were less outgoing, and more apprehensive. These views, which represent con
siderable blocks to equal status, appear to be surprising considering that 
women have been active in real estate for many years, i.e., long enough to expect 
the traditional stereotypes to break down. 

Some light is shed on the problem when the implications of the larger propor
tion of women in real estate sales operating as employees rather than owners or 
managers is examined. Bass, Kruskal, and Wallace (1971), have discussed the 
implications of the situation and we summarize them here. Bass, Kruskal and 
Wallace (1971) found that the male managers who had the lowest regard for 
women as workers worked with women subordinates. Research on contact 
between minority and dominant groups indicates that, in order for a reduction in 
prejudice to occur between two groups, interaction has to be on an equal basis. 
(Cited in Bass, Kruskal, and Wallace, 1971). Even when there is peer interaction 
between men and women, traditional cultural norms could govern the inter
action. 

The results of this study suggest that the interaction between male owners 
and managers and saleswomen may produce circular situations where un
favorable attitudes lead to denial of equal opportunities, which in tum foster 
poor performance. We repeat the suggestion (Bass, Kruskal, and Wallace, 1971) 
that "changes in attitudes toward women working will occur only when men and 
women interact as equals so that they can see how their goals and values 
overlap." 

It may be that women prefer sales as opposed to management jobs in real 
estate. It might be instructive to examine whether this preference actually exists 
and the reason for it. One hypothesis is that the blocks to equal status found in 
this study make women reluctant to enter management jobs in real estate. 
Further research on the attitudes of saleswomen toward management jobs 
is needed. 
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A MULTIVARIATE ANALYSIS OF 

PERSONALITY FACTORS 
M. E. MacLean 

M. R. Residential and Consulting Services Branch, 
Ministry of Community and Social Services, Ontario, Canada 

ABSTRACT 

In North America chronic welfare dependency (CWD) is a serious problem 
that involves millions of individuals, costs billions of tax dollars, and represents 
a great waste of human resources. It is postulated that CWD, over the past 30 
years, has been conceptualized too simplistically and relatively unimportant 
variables have been emphasized in rehabilitation programs. This study suggests 
that, whatever the etiological factors, CWD represents a complex set of inter
acting personality factors. The personality factors associated with CWD suggest 
that rehabilitatjon programs need to employ multimodal and sophisticated 
psychotherapeutic strategies, especially those developed for the treatment of 
anxiety and the neuroses. 

INTRODUCTION 

Although there are many issues of practical concern to a therapist employed 
in a welfare setting, one of the most difficult challenges relates to that group of 
individuals loosely labelled chronically dependent, long-term, multi-problem, or 
unemployed-employable. Basically these general terms refer to individuals who 
are physically capable of employment, are not incapacitated from the labor 
market due to psychiatric, intellectual or age problems, but are nevertheless 
in continuous receipt of- public welfare (Magneson, et. al., 1969). These indivi
duals seem unable to achieve tenure when placed in employment, and rely 
heavily on the 'sick role' as the explanation for their unemployment in spite of 
the fact medical documentation fails to support this (Tiffany, Cowan, and 
Shontz, 1969). 

As Brown (1968) has pointed out, the chronic welfare recipient (CWR) has 
been of concern for close to 4 decades. MacLean (1971); 1973) has subsequently 
pointed out that the CWR has been the focus of numerous repetitious, descriptive 
and demonstration studies during this period, many of them so completely 
lacking in minimal research control that their results are of little value in terms 
of internal and external validity. Primarily the emphasis has been on assessing 
diverse and poorly defined treatment approaches to the problems of tenured work 
placement and societal adaptation. 

However, a review of the literature did reveal some empirical contributions 
to this issue. Brown (1968), in a 31 month controlled study, found no significant 
differences between an experimental and control group of 50 Ss each on 34 
dimensions (behavioral and social) as rated by trained but naive judges. The 
experimental group of 50 multi-problem welfare Ss received intensive and 
individualized casework whereas the control group Ss received normal casework 
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services. In short, intensive social work counseling made no difference in terms 
of significantly changing, after 31 months of treatment, 34 behavioral 
dimensions as rated by independent and trained judges with content analysis 
elicited from school, court, and community agency records. 

This general finding appears to be the rule in controlled, empirical studies 
focusing on the CWR. Kupfer, Diadio, and Magneson (1970) seemed to have 
made significant therapeutic gains after two years of intensive, costly, and 
multidimensional rehabilitative counseling with a group of96 chronically depen
dent, married male welfare recipients. Their final report recommended intensive 
and costly rehabilitative services for the problem of chronic welfare dependency 
(CWD). However, MacLean (1971) subsequently showed that when control group 
results were compared with .experimental group results with 8 month follow-up 
data, the differences were not significant. In fact after two years of very intensive 
counseling and welfare services, the E Ss were actually receiving significantly 
more welfare monies than the control group Ss. When demographic variables 
were compared to a criterion of success, the assumed important factors 
accounting for chronic welfare dependency (e.g., age, education, number of 
children in family, etc.) proved to be of insignificant value in predicting 
outcomes. 

Other studies, empirically conducted, report similar findings. Initial treat
ment successes (treatment success usually being defined as placement into 
tenured employment and a significant decrease or elimination of need for welfare 
monies and services) reported by Decore (1969) were found to be reversed in a 
follow-up study (Deco·re, Bourgette, and Lederer, 1970). The Arkansas Rehabili
tation Service (1970) after 3 years of a special project aimed at experimenting with 
intensive efforts in helping 239 marginal workers obtain and retain employment 
had to report no significant treatment effects. Friedlander and Stuart (1971) 
in a controlled study with 478 hard-core welfare recipients found that none of the 
Ss's biographic background data or their attitudinal characteristics were related 
to job performance or retention. Nor did a two-week orientation program have 
any effect on attitudes toward work, job performance, or job retention. 

Personality Factors and Chronic Welfare Dependency 

Over the years some authors (Geismar and Ayres, 1959; Friedman, 1963; 
Walker, 1965) have expressed the view that chronically. dependent welfare 
recipients are difficult to place into long-term employment due to personality 
factors that are counter-facilitative of such demands. Walker (1965) suggested 
that the important variables accounting for CWD were in the category of 
psychological and social deficiencies. In this respect MacLean (1970) showed 
that on the basis of computer corrected 16 PF tests on 96 CWD Ss, 48.9% were 
identified as being neurotic and 48.9% as experiencing above normal to extreme 
anxiety. As a check, 60 Ss of this group were found to have completed the NSQ 
(Scheier and Cattell, 1961). Results were statistically identical to the 16 PF 
results. 

Cattell, Eber, and Tatsuoka (1970) report a study concerned with 75 
chronically unemployed Ss and 75 stably employed Ss. All Ss were matched for 
age, race, education, and intelligence. Results showed the chronically un
employed Ss tended to be more emotional (C-), more expedient (G-), more 
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apprehensive (0±), and to have a higher second-order anxiety and neuroticism 
score than their employed counterparts. 

The preliminary evidence seems to suggest that perhaps CWD is not 
necessarily a problem of labor market trends, work skills, or other social
demographic variables. These variables may be part of the etiological back
ground to the· development of CWD, but chronic welfare dependency may be 
more a problem of personality factors that are counter-facilitative of necessary 
work skills and work habits. 

Purpose of the Study 

Unfortunately the literature is not unequivocal in relating CWD to anxiety 
and/or other personality variables which could be counter-productive to social 
and work adjustment. Cattell et. al. (1970) suggested that classificatory efficiency 
needed to be demonstrated, based on a discriminant function derived from CWD 
and employed Ss. This study was an attempt to fulfill this research need. 

METHOD 

The first step in accomplishing these objectives was to select three samples 
of male Ss. Group 1 was composed of operationally defined chronic welfare 
recipients (CWRs). Group 2 was composed of "new" to welfare Ss, or short-term 
welfare recipients (STWRs), and a third group, Group 3, was made up of Ss who 
were not on welfare, had never been on welfare, and signified stable employment 
over the last two years. This was the stable employment (SE) group. These three 
groups of Ss were then administered the 16 Personality Factor Questionnaire (16 
PF) (forms A and B, 1967-68 edition). On the basis of the responses of the Ss 
to these test instruments, the personality dimensions which differentiated CWRs 
from non-CWRs were identified using a one-way ANOV A. Following this 
analysis, a discriminant analysis and classification of Ss was completed. 

Subjects 

All Ss in all groups had to meet the general criteria of being (1) married 
males, (2) between the ages of 25 and 40 years, (3) have at least a grade eight 
education level, (4) not score below the average range on intelligence (16 PF, B 
scale), and (5) have no obvious work-incapacitating, medical, or psychological 
disorder. Ultimately 307 Ss were selected for the study. Of this number 125 were 
Ss·in group 1, 120 were in group 2 and 62 Ss were in group 3. It was anticipated 
that 120 Ss would be selected for each group. Unfortunately it proved impossible 
to acquire 120 Ss for the group 3 condition. 

Group 1 (CWR) Ss. Group 1 Ss were randomly selected CWRs from the 
total caseload at the City of Edmonton Social Service Department.1 All Ss in 
this group had to (1) have been in receipt of social assistance for a period of time 
greater than one year, (2) show a previous record of one or more welfare regis
trations, (3) demonstrate job instability by a change of three or more jobs for a 
two year period prior to the last or most recent social welfare registration, and 
(4) be considered by the referring social worker to be extremely difficult to place 
in employment and involve in rehabilitative counseling. 
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Group 2 (STWR) Ss. Group 2 Ss were randomly sele~ted "new" to welfare 
subjects, from the total caseload of the City of Edmonton Social Service Depart
ment, and were classified as short-term welfare recipients. The Ss had to (1) have 
been on welfare less than three months, (2) have no previous record of social 
welfare registrations, and (3) demonstrate a history of job stability as opera
tionalized by a change of jobs not more than once during the two year period 
prior to their social welfare registration. 

Group 3 (SE) Ss. Group 3 Ss were the stable employment group. The Ss in 
this group had to (1) never have been on welfare, (2) presently be working and 
have been steadily employed at the same job for a period of two years or longer, 
(3) indicate no immediate intention of changing employment, and ( 4) be from 
the low, middle SES level. Potential Ss in this group were identified by a local 
insurance agent. · 

All Ss in all groups were informed that this was a research project, but 
the subject matter was not disclosed. It was explained that their personal 
identities would be completely safeguarded. It was stressed that in exchange for 
their personal privacy, it was hoped that they would be truthful in answering the 
questions on the 16 PF. It was suggested that anyone feeling they could not be 
completely honest in answering the questionnaire should retire from the project. 
Twelve subjects were eliminated because they had a poor reading ability. 
Twenty-eight other subjects stated they did not want to answer all the questions. 
Fourteen subjects completed form A of the 16 PF but not form Band therefore had 
to be dropped from the project. In the final analysis, 307 Ss were included in the 
study. 

Differences Between Groups 

Prior to the derivation of discriminant scores and subsequent classification 
of Ss, all test scores of all Ss were subjected to a one-way ANOV A computer 
program. This was done to determine, between groups, the significant differences 
on the basic 16 PF dimensions. In addition, second-order and specification 
equation scores (Cattell et. al., 1970) were determined for each group and 
subjected to th~ same ANOV A program. Test profiles were then determined for 
each group. 

Discriminant Scores 

Following the suggestion of Tatsuoka (1969), at least 60 Ss were randomly 
selected from each group for the purpose of deriving discriminant scores. For 
group 1, 65 Ss were randomly selected, for group 2 60 Ss were randomly selected, 
and the 62 Ss from group 3 were assigned. 

Classification of Ss 

For the classification of Ss analysis, the remaining Ss from group 1 (60 Ss) 
and group 2 (60 Ss) were used plus the 62 Ss from group 3. 

Statistics 

Significant differences between groups on the 16 PF dimensions were 
calculated by a one-way ANOV A computer program with the statistical level of 
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significance at .05. A discriminant analysis (Nunnally, 1967; Tatsuoka, 1970) 
and classification of Ss was completed by computer program. 

RESULTS 

Tables 1 and 2 present a summary of the results of this study. It can be seen 
that, on the primary dimensions of the 16 PF, there were significant differences 
between welfare (CWR and STWR Ss) Ss and SE Ss on the dimensions of C, E, H, 
I, L, M, 0, Qi and Q4. Only dimensions O and Q4 were significantly different 
between CWR and STWR Ss. It will be noted this same finding is true of the 
second-order factors of invia-exvia, independence, creativity, and psychoticism. 
However, the three groups could be significantly differentiated on the second
order factors of neuroticism and anxiety. 

It is clear, therefore, that in using the primary 16 PF dimensions to carry 
out a classification efficiency analysis, a truly efficient discrimination was not 
possible between the CWR and STWR groups. In actuality, since CWR Ss do not 
differ significantly from STWR Ss on seven of the nine primary 16 PF dimen
sions, the question of classification efficiency becomes one of welfare Ss as 
differentiated from SE Ss. 
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TABLE 1 

COMPARISONS AMONG THE THREE STUDY GROUPS ON 16 PF PERSONALITY DIMENSIONS 

Group 

Chronically 

Factor Dependent Short Term Significant 
Welfare (1) Welfare (2) Stabl y (3) Differences 
Recipients Recipients Employed pS .05 p 

M 
I 

SD M 
I 

SD M 
I 

SD 

A 5.41 1. 67 5.94 1.87 5 .35 1.99 

B 6.46 1.62 6.27 1.83 6.51 1. 35 

C 3.12 1.87 3 . 55 1.89 5.00 2.08 & 3, & 3 . 0000 

E 4 . 92 1. 98 4 . 74 2.08 6. 77 5.93 & 3, & 3 .0001 

F 5. 24 1.96 5.34 2.09 5. 32 2.05 

G 4.60 1.69 5 . 05 2.04 4. 72 2.25 

H 4.03 1.98 4.50 1.97 6. 72 1.66 1 3, & 3 0009 

4. 89 1.87 4.82 2.04 6.03 2 . 16 3, & 3 . 0002 

L 6. 68 2.11 6.49 1.86 5.55 1.81 & 3, & 3 . 0008 

M 5 . 70 1.96 5 . 39 2.20 7 .37 8.29 & 3, & 3 .0079 

N 4. 97 2.10 4.84 2.00 5.56 2. 24 

0 7. 28 1. 78 6 . 44 2.06 5 . 44 2.06 2, & 3, 2 & 3 .0000 

Q1 5.15 1.88 5.18 1. 82 7 . 06 4. 72 & 3, & 3 .0000 

Q2 6.06 2.04 5.64 1. 79 5 . 79 2. 34 

Q3 5.58 2 . 18 5 . 78 2.13 5.06 2 . 09 

Q4 7 .01 2.12 6.20 2 .04 5.80 2.33 & 2, 1 & 3 .0004 

Neurotic ism 7 .08 1.65 6.45 1.85 5.63 2 . 03 2, 3, & 3 .0000 

Qu 
(Anxiety) 7 . 49 2 . 10 6 . 70 2 . 07 5 . 77 2.00 & 2, & 3, & 3 .0000 

Q1 
(Invia-Exvia) 4 . 40 1. 99 4. 76 2 . 14 5 . 66 2 . 40 1 & 3, & 3 .0008 

Qiu 
(Tough Pois,e) 5 . 12 1.41 5 . 04 1. 73 5.19 1.80 

Q1v 
(Independence) 5 . 54 1. 71 5.01 1. 71 6. 69 2.23 & 3, . 0000 

Creativity 5.64 1. 62 5. 23 1.49 6. 54 1.87 3, & 3 .0000 

Psychoticism 5.10 2 . 01 4.48 2.13 5. 74 2.06 & 3 .0004 
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TABLE 2 

EXACT PROBABILITIES, USING THE SCHEFFE MULTIPLE COMPARISON OF MEANS 

AMONG THE THREE STUDY GROUPS ON THE 16 PF DIMENSIONS WHICH WERE 

STATISTICALLY SIGNIFICANT 

Group 

Chronically 
Factor Group Dependent Short Term 

Welfare (1) Welfare (2) Stably (3) 
Recipients Recipients Employed 

C 1 1.0000 0.2066 0.0000 
2 1. 0000 0.0000 
3 1.0000 

E 1 1. 0000 0.9026 0. 0013 
2 1.0000 0.0004 
3 1. 0000 

H 1 1.0000 0.7284 0.0012 
2 1.0000 0.0109 
3 1. 0000 

I 1 1.0000 0.9622 0.0014 
2 1.0000 0.0007 
3 1.0000 

L 1 1.0000 0.7546 0.0012 
2 1.0000 0.0097 
3 1.0000 

M 1 1.0000 0.8413 0.0370 
2 1. 0000 0.0104 
3 LOOOO 

0 1 1.0000 0.0036 0.0000 
2 1.0000 0.0056 
3 1.0000 

Q1 1 1. 0000 0.9959 0.0000 
2 1.0000 0.0001 
3 1. 0000 

Q4 1 1.0000 0.0136 0.0015 
2 1.0000 0.4875 
3 1.0000 
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Neurotic ism 

QII 
(Anxiety) 

Qr 
(Invia-Exvia) 

Qrv 
(Independence) 

Creativity 

Psychotic ism 

Welfare 
Ss 

SE 
Ss 

Total 
Ss 

TABLE 2 (Continued) 

1 1.0000 0.0288 0.0000 
2 1.0000 0.0156 
3 1. 0000 

1 1. 0000 0.0115 0.0000 
2 1.0000 0.0174 
3 1.0000 

1 1.0000 0.4174 0.0009 
2 1.0000 0.0283 
3 1. 0000 

1 1.0000 0.0751 0.0003 
2 1. 0000 0.0000 
3 1.0000 

1 1.0000 0 .14 89 0.0019 
2 1.0000 0.0000 
3 1.0000 

1 1.0000 0.0615 0.1424 
2 1. 0000 0.0006 
3 1. 0000 

TABLE 3 

CLASSIFICATION EFFICIENCY BETWEEN THE 

WELFARE AND SE GROUPS 

Correct 
Classifications 

104 

42 

146 

Incorrect 
Classifications 

16 

20 

36 

90 

Classification 
Efficiency . 

86.66% 

67.74% 

80.22% 
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Classification Efficiency Between Welfare and Non-Welfare Ss. 

Table 3 presents the classification efficiency when SE Ss are differentiated 
from welfare Ss. As stated previously, a welfare subject category is achieved by 
combining all the Ss in the CWR and STWR groups into one group, a welfare 
group. When this is done, for the new 'welfare group' it can be seen that there are 
104 correct Ss classifications and 16 misclassifications. Consequently the 
classification efficiency is 86.66%. Clearly, therefore, the primary 16 PF 
dimensions have proven efficient in terms of providing objective measures by 
which one can differentiate welfare from SE Ss. This finding is similar to the 
results reported by Cattell et. al. (1970). Primary 16 PF measures, however, and 
as used in this study, do not differentiate between welfare Ss, that is, between Ss 
in the CWR and STWR groups. The only two primary personality dimensions 
which differentiate between welfare Ss were O and Q4. With the ANOV A 
results, however, the second-stratum factors of neuroticism and anxiety were 
found to differentiate between welfare group Ss at less than the .05 level of 
statistical significance. 

DISCUSSION 

The results of this study suggest that the "welfare experience" needs to be 
researched with much greater care and objectivity than what has previously 
been accomplished. The traditional conceptualization of a welfare recipient being 
the "needy" victim of a deprived background, or the technologically, labor-force
displaced person - and therefore only in need of supportive counseling and/ or 
skills training - is a naive analysis (Clinard, 1970). These factors may play a 
part in the etiological background, antecedent to welfare registration and 
subsequent welfare dependency. But such environmental contingencies may 
have serious personality consequences, consequences that would require a com
prehensive, multimodal approach to rehabilitation (Lazarus, 197 4; 1975), psycho
therapies developed specifically for the treatment of the neuroses and anxiety 
states (Wolpe, 1958; 1969) and psychotherapies with a focus on learning to take 
responsibility for one's own employment problems (Walker, 1969; Goldstein, 
1973). 

One fact stands out in research in the welfare field. When studies have 
employed control groups with follow-up analysis, treatment attempts to get 
CWRs off the welfare rolls and into tenured employment have failed (e.g. Brown, 
1968; Decore, Bourgette, and Lederer, 1970; Friedlander and Stuart, 1971). Even 
very intensive, multiservice programs of two years duration (Kupfer, Diadio, and 
Magneson, 1970), that originally reported treatment successes, have been clearly 
shown - via a subsequent follow-up analysis - to be without success in terms of 
keeping CWRs in tenured employment (MacLean, 1971). A hypothesis might be 
that for CWRs, simply being placed into employment, or receiving some skills 
training is not sufficient. In fact, MacLean (1971) showed that intensive case
work is not sufficient. As this study has suggested, new to welfare Ss already 
deviate significantly from stably employed Ss on personality dimensions that 
suggest the need for sophisticated therapeutic interventions (see above). Com
pared to SE Ss, STWRs are more neurotic, anxious, intraverted, dependent, less 
creative, and score higher on a measure of psychoticism. And it would seem the 
longer one is on welfare, the worse things get. As compared to STWRs, CWRs 
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score higher on neuroticism and anxiety. Perhaps this finding might help to 
explain why Brown (1968) stated that CWRs consume the lion's share of the 
welfare budget without demonstrating any propensity to change their welfare 
life style or work habits. 

The primary premise of this author is that the 'welfare experience' is a multi
billion dollar puzzle that, to date, has been poorly researched, thus resulting in a 
lack of objective data. Studies have been done, but the results, because of poor 
research design, have contributed little to a science of the welfare phenomena. 
This study is a very small beginning, but it does suggest the factors associated 
with CWD will be complex and the need for research is evident. 
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CONFACTOR ROTATION FOR THE APPROXIMATE 
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ABSTRACT 
The confactor rotational solution for the orthogonal case was examined for 

possible use as an approximation to the more general oblique case. Two plas
modes were designed: one with seven variables and three factors and the other 
using 16 variables and six factors. In both plasmodes good rotational solutions 
were found when relatively small and moderate correlations existed among the 
factors. The Confactor rotational solutions for the orthogonal case was found 
to be a good approximation for the oblique case when the two parallel sets of 
data have the same correlations. 

Confactor and Simple Structure Principles 
Two - and only two - principles have been propounded for unique factor 

resolution in the general case, i.e., when no specific trait hypothesis exists to 
guide the rotation. They are simple structure and confactor rotation. These are 
the tools of the exploratory use of factor analysis, in making new discoveries, 
rather than in checking hypotheses from existing findings. 

Simple structure is based on the probability that with a wide selection of 
variables any one factor is unlikely to affect (load on the factor pattern) more 
than a minority of the variables, thus leaving the rest in a hyperplane. Confactor 
rotation requires two explicitly designed parallel experiments with the same 
variables, but with such differences of population or stimulus conditions that 
each factor will have a different variance in the two experiments (Cattell, 1944). If 
this situation exists, then the rotation of each of the two studies can reach a posi
tion for each at which "parallel proportional profil~s" arise between the two 
reference vector correlation columns or factor pattern loading columns. 

The postulate behind this is that real influences will appear as factors but 
that only one of the infinite possible series of rotated factors will correspond with 
the real influences. If a real influence exists and is more strongly at work in one 
experiment than the other, then at the right position for both experiments the 
profile of loadings in one should be the same as that in the other multiplied 
throughout by a ratio d. 

It was shown by Cattell (1944) for orthogonal factors that if such a position 
is discovered it is unique, i.e., no other spin of the "barrels" of this combination 
lock will find another proportional profile position and solve the problem. It was 
next shown by Cattell and Cattell (1955) that this position does not have to be 
found by trial and error, which would be absurdly prodigal of time, but can be 
located, in the orthogonal case, analytically. 

It will be noted that though simple structure and confactor principles are 
different, and use quite different criteria, they are consistent (and should yield the 
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same factors) in as much as they derive from the same postulate: that the required 
unique factors are, in nature, influences or determiners. 

Attempts to Extend to an Oblique Confactor 'Solution 
After the 1944 and 1955 papers leading to a practical orthogonal factor 

solution a third paper appeared in 1966 (seemingly on a sun-spot frequency cycle!) 
in which Cattell returned to the problem of obtaining an oblique solution. Various 
requirements and possible avenues were pointed out, notably that a solution 
closely fitting the model, even in the orthogonal case, requires covariance (real 
base), rather than ordinary factor analysis, since proportionality will exist 
exactly in covariance but be only approximate in standard score, unit length 
factor treatment. It also advocated not throwing away the information that 
fact.ors are likely in the two experiments t.o be at different means as well as 
different variances. The proposal was made, since the orthogonal solution is 
known, to transform the oblique int.o an orthogonal Schmid-Lennan matrix, 
though, of course, only the primaries will retain their simple proportionality 
therein. (Brennan, [1977] has since shown that the primaries are not enough, in 
practice, to hold the solution to the true position.) Although it opened up these 
and other possibilities, the 1966 article was unable to reach a general oblique 
solution. 

Meanwhile, a number of developments in factor transformation have 
occurred which have advanced on the flanks of the problem and which, though 
contributing nothing t.o its solution as such, need to be noted in a history of this 
area, notably the articles of Cliff (1966), Heerman (1964), Korth and Tucker 
(1976), Meredith (1964), Eyferth and Sixth (1965), and Gibson (1962), as well as 
the perhaps theoretically unduly extended re-statement of confactor analysis 
by Ahmavaara and Markhanen (1958). 

More directly aimed at the issue was Haverland's (1954) carefully conceived 
experimental try-out of the orthogonal solution as an approxunation t.o the 
oblique case. He subjected two adequate samples of rats to hunger and thirst, with 
greater variance of hunger in one group and thirst in the other. The solution 
failed 'even as a recognizable approximation, but with the knowledge then 
available this could have been explained as due to an unexpected interaction 
of hunger and thirst. Doubt was removed recently, however, by Brennan (1977) 
who made up plasmodes, both with correlation and covariance matrices in 
which the obliquities of the primaries were different in the two populations, (as 
was also the case with Haverland's real data). In all cases-tpe restoration of the 
known factor patterns was quite poor. 

Investigation by Plasmodes with Similar and Slight Obliquities 
In Cattell's 1966 article it was suggested that a solution is theoretically 

possible when the correlations among the primary fact.ors are the same in the 
two experiments. This and other algebraic solutions are investigated in a paper in 
preparation by Cattell and Schonemann. Meanwhile it seemed desirable in view 
of th~ urgency of a working solution for personality, clinical and state research, 
t.o discover empirically, by use of plasmodes, how close a solution the existing 
orthogonal calculation would give in cases where primary correlations exist but 
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are the same. That is to say, the orthogonal factor matrices (iterated from the 
components solution to be correct communalities for the indicated number of 
factors) would be moved by the usual formulae to orthogonal rotation positions 
in which the nearest approach would be made to the exact proportionalities 
present only in the oblique factors. The question is whether the patterns and the 
proportionalities so found will approximate reasonably well to the true values. 

Two plasmodes were set up, one of smaller size, 7 variables by 3 factors, and 
one larger, 16 x 6. Each was worked out first with relatively small correlations 
among the factors and then with moderately large correlations, but the same 
within each A and B experiment pair. In these correlations, in the loading 
pattern (which had some degree, though poor, of simple structure) and in the 
extent of change (d ratio) of factor size from one experiment (A) to the other (B), 
all values in the plasmodes were made as typical as possible ofreal data met with 
in the psychological field. (The simple structure was made poor because one 
would usually be using the confactor method where the choice of variables made 
simple structure ineffective.) The rotated matrices (with their proportionalties 
and factor correlations) from which A and B variable correlation matrices were 
constructed are shown in Table 1 for the smaller example. 

Table 1 

Smaller Plasmode, with Slighter Interfactor Correlation 

A Experiment B Experiment 

Variables Fl F2 F3 Fl F2 F3 

1 60 -40 -10 40 -45 -12 
2 -50 -80 10 -33 -90 12 
3 -10 80 00 -07 90 00 
4 00 50 -60 00 56 -72 
5 90 -10 00 60 ·-11 00 
6 -60 00 70 -40 00 84 
7 05 00 80 03 00 92 

Factor size ratios (B/A) 

i1 = .667 i2 = 1.125 i3 = 1. 200 

Factor Correlations (A & B) 

Fl F2 F3 

Fl 100 
Mean size of 

F2 08 100 
r = .08 

F3 11 -09 100 
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The calculations by which one proceeds in confactor resolution from the 
given R matrix have been set out in Cattell and Cattell (1955) and elsewhere, 
and will only be sketched here as follows: The statement of the confactor principle 
is that there exists a factor pattern matrix (usually first a reference vector 
correlation matrix) VB in experiment B such that a diagonal matrix D of k 
tensors d1, d2, etc., (the factor matrices being n x k), will convert it into VA, from 
experiment A, having the same variables. Thus, 

VA= VBD 
If VoA and VoB are the first, unrotated factor matrices from RA and RB then we 
need to find two transformation (rotation) matrices such that, 

VA= VoALA 
and VB= VoBLB 

After algebraic transformations it can be shown that the necessary step to the 
required solution is to find a matrix K, calculated as follows: 

K = (VToB VoB) -1 V1'oBVoA 
One then calculates the principal components of KKT. The D values are the 
square roots of the k latent roots, while the LB (and by reciprocal procedures the 
LA) matrix consists of the principal components of KKT. (For detail see Cattell, 
1977.) The obtained solution is given in Table 2 and it will be seen that it is an 
excellent replication of Table 1, in pattern and in proportionalities. 

Table 2 

Solution by Confactor to Small Plasmode with Slight Correlations. 

A Experiment B Experiment 

Variables 1 2 3 1 2 3 

1 so -44 -09 40 -47 -12 
2 -28 -78 18 -22 -84 23 
3 -24 75 -06 -19 80 -07 
4 -03 40 -64 -03 43 -85 
5 l.ll -02 03 89 -02 04 
6 -40 09 70 -32 10 92 
7 00 09 75 . 00 10 99 

Obtained factor size ratios (B/A) 

~l = .80, ~2 = 1.07, ~3 = 1.32 

(Original values ~l = .67, ~2 = 1.13, ~3 ~ 1.20) 

The larger, 16 x 6, plasmode, as made up, is given in Table 3, and again it 
was given typical properties and comparatively slight primary factor correla
tions. The orthogonal proportionality solution obtained is given in Table 4. 
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Table 3 

The Larger Plasmode with Slight Factor Correlations. 

A Experiment 

Variables Fl F2 F3 F4 F5 F6 

1 00 -01 19 16 -03 -67 
2 18 -05 20 02 -05 -54 
3 65 -02 -06 -06 23 18 
4 18 03 03 -02 41 . -03 
5 18 16 -37 -57 05 -05 
6 00 13 26 -63 -03 05 
7 46 00 -01 22 14 -10 
8 -53 -24 02 33 . -31 -01 
9 -56 -27 -01 03 01 -15 
10 -52 06 -18 25 -07 37 
11 04 18 31 34 -44 -15 
12 -56 -22 02 -02 02 04 
13 -07 -03 47 01 -05 -51 
14 07 55 -29 -04 07 -02 
15 -57 -16 01 02 -02 02 
16 01 -16 -19 05 28 19 

B Experiment 

Variables Fl F2 F3 F4 F5 F6 

1 00 -01 17 18 -04 -86 
2 13 -04 18 03 -05 -70 
3 45 -02 -05 -06 25 23 
4 13 03 03 -62 45 -04 
5 13 13 -34 -63 06 -07 
6 00 10 23 -69 -03 07 
7 32 00 -01 · 24 16 -13 
8 -37 -19 02 37 -34 -01 
9 -39 -22 -01 04 01 -20 
10 -36 04 -16 28 • -08 48 
11 03 14 28 38 -48 -20 
12 -39 -18 02 -03 02 06 
13 -05 -03 43 01 -05 67 
14 05 44 -26 -04 07 02 
15 -40 •-13 01 03 -02 02 
16 01 -13 -17 05 31 25 

Factor size ratios (B/A) 

~1 = .7, ~- • 8, ~3 = .9,~=1.1,~5 • 1.1, ~ = 1.3 

Factor Correlations 
(A and B) 

1 2 3 4 5 6 
1 100 
2 -15 100 Mean size of 
3 08 -01 100 
4 -11 -19 04 100 .12 
5 08 -01 22 03 100 r "' 

6 13 05 27 09 27 100 
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Again the solution is extremely close to the original, both in pattern and 
proportionalities. 

. 
Table 4 

Solution to the Larger Plasmode, Slightly Correlated. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

1 

10 
26 
63 
20 
16 

-02 
48 

-53 
-52 
-57 

05 
-55 
-01 

06 
-56 

00 

1 

07 
18 
44 
14 
11 

-01 
33 

-37 
-36 
-40 

04 
-38 
-00 

04 
-39 

00 

2 

07 
-00 
-09 

05 
10 
10 

-01 
-20 
-21 

06 
19 

-18 
05 
51 

-11 
-17 

2 

06 
-00 
-07 

04 
08 
08 

-01 
-16 
-16 

05 
15 

-14 
04 
41 

-09 
-13 

A Experiment 

3 

19 
19 

-02 
09 

-42 
17 
04 
01 

-01 
-16 

28 
02 
46 

-28 
01 

-14 

4 

16 
02 
01 
10 

-58 
-60 

26 
24 
02 
22 
26 

-03 
03 

-03 
01 
10 

B Experiment 

3 

17 
17 

-02 
08 

-38 
16 
03 
01 
01 

-14 
25 
02 
41 

-25 
01 

-12 

4 

18 
03 
01 
11 

-64 
-66 

29 
26 
02 
24 
29 

-03 
04 

-04 
01 
11 

Obtained factor size ratios (B/A) 

5 

-06 
-06 

24 
40 
03 
01 
14 

-32 
-03 
-08 
-39 
-00 
-03 

06 
-04 

25 

5 

-06 
-06 

27 
44 
03 
02 
16 

-36 
-03 
-09 
-43 
-01 
-04 

07 
-o5 · 

28 

6 

66 
54 

-13 
04 
06 

-05 
13 

-04 
10 

-40 
17 

-10 
50 
05 

-07 
-20 

6 

87 
71 

-18 
05 
08 

-06 
17 

-05 
13 

-52 
22 

-13 
66 
07 

-09 
-26 

~1 = .69, ~2 = .79, ~3 = .89, ~ = 1.11, ~5 = 1.10, ~ = 1.31 

(Original values . 7, .8, .9, 1.1, 1.1, 1.3) 

Plasmodes with More Emphatic - but Equal - Factor Correlations 
We now proceeded to a plasmode with more decided obliquity. The same 

values kept for the patterns and for the proportionalities as in Tables 1 and 3. 
The new angles are shown in 'rable 5 and the large example in Table 6. 
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Parenthetically, the standard orthogonal solution does not necessarily reproduce 
the factors in the right order or with the right sign, but it is simple to re-arrange 
them (and the transformation matrix) according to the matching order. A com
parison of the solution in Table 4 with the original plasmode and the solution 
at smaller angles in Table 2 shows the present to be not quite as good as the 
small correlation solution. 

The larger correlations in the larger example give the resolution shown. in 
Table 5. 

Table 5 

Solution to the Smaller Plasmode with Larger Factor Correlations 

Factor Correlations. 

Fl F2 F 
3 

Fl 100 

F2 15 100 

F3 21 -18 100 

A Experiment 

Fl F F3 2 

1 31 -58 16 
2 -39 -80 25 
3 06 94 -28 
4 11 29 -81 
5 51 -18 27 
6 -40 39 62 
7 -04 36 87 

Obtained factor size ratios (B/A) 

i1 = 1.84, E_i = .65, i3 = .95 

(Original values .67, 1.12, 1.20) 

1 
2 
3 
4 
5 
6 
7 

Mean r size= 

B Experiment 

F F2 F3 1 . 
56 -38 15 

-72 -52 24 
10 61 -27 
19 19 -77 
94 -12 26 

-73 25 58 
-07 24 83 

.18 

This solution seems as good as with the smaller factor correlation for the same 
plasmode (Table 4), both in terms of resemblance with the original patterns and 
the proportionalities. 
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Table 6 

Solution for Large Plasmode with Larger Factor Correlations. 

Factor Correlations. 

Fl F2 F3 F4 F5 F6 

Fl 100 
F2 -29 100 Mean Size of 
F3 16 -01 100 
F4 -21 -38 07 100 r = .22 
F5 15 -02 43 06 100 
F6 26 09 54 17 53 100 

.A Experiment 

Variables Fl F2 F3 F4 F5 F6 

1 26 15 18 18 -07 -61 
2 36 01 16 06 -11 -51 
3 56 -25 00 -08 25 05 
4 25 05 13 -03 39 -09 
5 12 -00 -48 -50 -32 -04 
6 -04 09 09 -50 -25 06 
7 50 -09 07 17 24 -18 
8 -53 -07 03 30 -17 10 
9 -49 -05 01 04 -07 -02 
10 -61 16 -12 19 09 40 
11 10 20 24 33 -18 -17 
12 -55 -03 04 -01 -03 15 
13 15 15 43 07 -06 -46 
14 11 46 -29 -06 02 -08 
15 -55 03 02 03 -05 12 
16 -04 -17 -07 01 27 17 

B Experiment 

Variables Fl F2 F3 F4 F5 F6 

1 17 12 16 20 -08 -85 
2 24 01 14 06 -13 -71 
3 37 -20 00 -09 29 07 
4 16 04 12 -03 44 -13 
5 08 -00 -42 -55 -37 -05 
6 -02 07 08 -55 -28 09 
7 33 -07 07 19 28 -26 
8 -35 -05 02 33 -19 15 
9 -32 -04 01 05 ·-08 -03 
10 -40 12 -10 21 10 56 
11 07 16 21 36 -20 -23 
12 -36 -03 03 -01 -04 21 
13 10 12 38 07 -07 -65 
14 07 37 -26 -06 02 -11 
15 -36 03 02 03 -06 17 
16 -03 -14 -06 01 31 24 

Obtained factor size ratios 

~l = .66, ~= .78, ~= .88, ~= 1.10, d = -5 1.13, ~ = 1.40 

(Original values . 7. .8, . 9. 1.1, 1.1, 1.3) 
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Summary and Discussion 
It has seemed unnecessary to reproduce here the plasmodes by Brennan 

(1977) used to attempt solution for the situation in which the correlations among 
factors in the twin A and B experiments are different. Suffice it that they fall 
decidedly short of the felicity of replication here, and, when correlations are 
large and different, it becomes impossible to recognize any matches. The good
ness of the present solutions is best evaluated by direct comparisons with the 
original plasmode. On this basis we see really little difference between solutions 
with larger and smaller factor correlations, provided they are the same in A and 
B, and, as for size of example, the indication here and in one or two other 
examples might be that the approximate confactor works a little better with large 
than small numbers of variables and factors. 

A rather striking finding is that though the solution on an orthogonal basis, 
when the proportionality is built into the oblique plasmode, has inaccuracies as 
against the true values, it succeeds in finding exact proportionalities in the A 
and B solutions! That is to say, the column for factor X in experiment A retains 
exactly the same proportionality over all variables with respect to the column of X 
in experiment B. It is surprising that it is able to do this when no such propor
tionality at the orthogonal level was built into the plasmode. 

As to the practical use of this method to help solve current substantive 
disputes where simple structure has been inadequate, it is obvious that caution 
is necessary. It is necessary because the method seems always to offer us a 
solution in which a proportionality exists between the A and the B loadings. 
But that solution can be trusted only when there is good reason to believe that the 
correlations among the primaries are the same in the two cases. Experience 
tells us - notably in the most thoroughly worked out instances of eight studies 
on second order factors among the 16 PF primaries (Cattell, 1973) - that second 
order factors, and therefore correlations among primaries, do tend to have high 
stability from population to population. Consequently, in several areas one 
could proceed with confidence, especially if replication is found between two 
different confactor pair experiments, since, as far as our plasmodes show, the 
false solutions are thoroughly erratic. 

A more intractable shortcoming of this approximate solution by the ortho
gonal formula is that it yields no correlation among the factors, leaving us in 
ignorance of the higher order structure. The only solution one can suggest at 
present to this is to combine simple structure, introduced at the end, with 
confactor methodology. This amounts to finding the essential position by 
confactor and then using Maxplane (Eber, 1966) to "tidy up" by taking simple 
structure as a new criterion - and one that will give us the required obliquities. 
True, confactor, if adequate, would have its greatest practical use where simple 
structure cannot easily be used. But in cases where simple structure can be 
used, there is still much to be said, in important theoretical issues, for applying 
both together, as here suggested. 
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BOOK REVIEWS 

PSYCHOLOGICAL ASSESSMENT IN MEDICINE 

Edited by Samuel E. Krug 
Champaign, Ill.: Institute for Personality and Ability Testing, 1977 $17.25 

The book, Psychological Assessment in Medicine, is an outstanding and 
unique contribution to both psychology and medicine. Unlike the rest of the 
literature that divides diseases into dozens of specialities as if to divide patients 
into organs, this book integrates current psychological knowledge into meaning-.. 
ful clusters of disease syndromes. A review of the psychological trait-physical 
symptom connections is thoughtfully presented, and an objective personality 
assessment from the viewpoint of a psychiatrist is related to significant benefit 
in diagnosis and treatment. I considered the review on objective psychological 
factors and medical research to be the most important chapter for any doctor to 
read. It documents the critical importance of knowing the personality factors and 
the influence of drug usage on the patient. In some cases, patients of different 
personalities have opposite reactions to the same drug and this can be predicted 
by psychological testing. 

A clear and concise presentation is made as to how to use psychological in
strumentation, even to the point of case studies and follow-up. The last chapter 
on computer analysis is especially exciting in light of its approach for 
psychologists in reporting such analysis and for its appeal in the efficiency of 
medical care. I would hope that this presentation encourages the further use of 
psychological assessment in medicine as well as the extension of psychological 
research to effective prevention and intervention. 

G. FRANK LAWLIS 

Dr. Lawlis is Director of Behavioral Medicine at North Texas State University and an Associate Pro
fessor of Physical Medicine at the University of Texas Health Science Center, Dallas. 

HANDBOOK OF MODERN PERSONALITY THEORY 

Edited by Raymond B. Cattell and Ralph M. Dreger 
Washington, London: Hemisphere Publishing Corporation, 

Xl+804 pp. 1977 $35.00 

Reviewed by Jackson 0. Powell 

More than a quarter century has gone by since a reviewer for the first 
volume of a new publication wrote "the period surveyed has been particularly 
prolific in factorial studies in the field of personality. A large part of this material 
consists of a series of reports by Cattell'' (An. Rev. Psych., 1950, Vol. 1, p. 95). In 
volume 27 a different reviewer for the same publication wrote "no fewer than ten 
books on general theory about human abilities appeared during the short span 
of the review period (the contributions of Cattell and Matarazzo being perhaps 
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most notable)." (An. Rev. Psych., 1976, Vol. 27, p. 478.) The intervening years 
have seen a prodigious output of books and papers. This latest volume in its scope 
and variety bears witness to the influence of its senior editor. 

The format of this handbook is similar to the 1000 page Handbook of Multi
variate Experimental Psychology (1966). There are 31 chapters, arranged in 
seven sections, contributed by 39 authors. Fifteen of these 31 are from without 
the United States, eight of them from the United Kingdom. The editors sought 
an international perspective on the subject. Considerable effort was exerted to 
achieve greater continuity than a compendium usually enjoys. The most elabor
ate actjon taken to that end was a three-0ay conference attended by "virtually 
all" the contributors. 

The editors warn: "Even though humanists - and, to be truthful, some 
experimentalists - may have difficulty with some mathematical concepts and 
formulas ... " (p. X) "Actually, the difficulty level of the greater part of this 
material seems to be senior-graduate. The four chapters by Cattell (one co
authored) being notable exceptions." (p. X) 

"Intelligent strategy has long enjoyed the preception that multivariate 
experimental methods ... are necessary in handling the total patterns on which 
conceptions of personality must be based." (p.18) This limitation, e.g., is reflected 
in the chapter on personality and ability theory by omission of any reference to 
the Piagetian school's stunning studies. Later, Dreger eliminates them by a 
specific disclaimer in his chapter "Developmental Structural Changes in the 
Child's Personality." (p. 406) In other words, the premise which limited the 
selection of topics is the editors' conviction that personality study can prosper 
only if based upon measurement and the development of a taxonomic structure. 
Thus, section 1, to which 11 chapters are given, is concerned with the foundations 
of structure. Sections 2 and 3 ". . . proceed to modern findings regarding the 
genesis and development of personality." Section 4 is concerned with the 
"sociological" domain of personality. (Social sources of variance in human con
duct?) Section 5 deals with perception, verbal learning, and physiology. Section 
6 considers pathological manifestations of personality. Lastly, section 7 attempts 
to "integrate" theory and applied psychology, the self and life's values, and the 
book with "the philosophy of science." Serious students of multivariate analysis 
should find the variety and volume of the techniques' applications reassuring 
indeed. The rest of us should find it fruitful on occasion to browse through its 
chapters. 
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