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ABSTRACT 

A psychometric model for identifying psychologically "high-risk" individ
uals is described. The resulting Screening Index score calculated from a linear 
combination of 29 psychological variables is estimated to be highly reliable 
(.92). The construct validity of the model, when evaluated from several perspec
tives, appears to be substantial. Moreover, on the basis of available evidence, 
there is no reason to believe the Screening Index is differentially valid for pro
tected and non protected classes. Consequently, integration of the Index into a 
selection system would appear to be consistent with current Federal guidelines 
regarding employment testing. 

BACKGROUND 

In 1977, the United States Nuclear Regulatory Commission required (ANSI 
N18. 17-1973) psychological screening of individuals allowed unescorted access 
within the nuclear power plant environment. The intent of this regulation was to 
insure that reasonable steps were taken to identify "high-risk" individuals and 
reduce the dangers of sabotage and related aberrant behavior patterns. 

Specifically, ANSI N18.17-1973 requires: (1) an investigation to disclose 
adverse character traits that might bear on abilities or motivation to di charge 
duties in a responsible manner; (2) examination by a professional to disqualify 
persons displaying indications of emotional instability, such that there is a 
reasonable doubt the pers n could discha ge his or her duties in a responsible 
manner; and (3) continued observation a d appropriate corrective measures _by 
responsible supervisors for indications of aberrant behavior of personnel in the 
course of performance of their duties. 

Considering the population under consideration and the infrequency of the 
target behaviors, there does not appear to be any real possibility of conducting 
an appropriately designed riterion validity study. Interviews with professionals 
involved in nuclear powe plant screening suggested that many, if not most , 
have taken a clinical app ach that derive its validity from their training and 
experience in identifying imilar behavior patterns and their use of diagnostic 
evidence from profe sionally developed in~ ru ments. 

While not disputing t e validity of professional clinical judgment, docu
menting that validity w11en challenged cw frequently be difficult. Conse
quently, IPAT ps c ologists adopted the position that a formal assessment 
model, with psychometrically defined parameters, would ultimately prove more 
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beneficial. Although still not directly confirmable by experimental methods, 
formal models lend themselves more easily to scrutiny by ·construct, synthetic, 
and content validation methods, all of which are professionally and legally 
defensible strategies: 

Operationally, the '' Security Assessment Model'' we developed translates 
into a specific pattern of linear combining weights applied to a set of 27 psycho
logical variables selected from three measuring instruments: (1) the 16 Person
ality Factor Questionnaire, Form A (16 PF); (2) the Clinical Analysis Question
naire, Parts I and II (CAQ); and (3) the Motivation Analysis Test (MAT). By 
applying these weights to standardized scores on the 29 variables, we obtain a 
summary score or ''Screening Index.'' This Index has an effective raw score 
range of 317 points (36-352) with an expected mean of 198 in the general 
population. The Index is oriented so that higher scores indicate lower risk. In 
our experience within the nuclear power industry, we have not observed scores 
lower than 143 nor higher than 297. The observed mean is approximately 240. 

The weight vector was developed rationally, on the basis of previous 
research findings with respect to the psychological variables. Our primary aim 

. was to develop a weighting pattern that would, within an essentially normal 
population, reliably identify psychopathological trends that could result in 
sabotage or other forms of aberrant behavior. Naturally, we weighted those 
traits that bore a clear and present relationship to pathology. But, concerns 
about stress management skills and behavior control figured prominently in our 
thinking as well. Clearly, pathological scales would indicate individuals 
curreqtly unable to function within the high security environment of the nuclear 
plant. By emphasizing stress vulnerability, we hoped . to identify others whose 
personality programming was not sufficiently resilient to meet the training and 
everyday work challenges of the ·power plant environment. Additional support 
for this position is provided by Fitzpatrick, Dysinger, and Hanson (1968), whose 
analysis of critical incident reports of nuclear reactor operators revealed that 
performing effectively under stress represented a major job requirement. The 
consequences of aberrant behavior are more acute and dramatic, while ineffec
tive stress management skills are more chronic and pervasive, translating into 
higher turnover, absenteeism, lower morale, and decreased productivity. In the 
long run, it is these costs which may ultimately prove more significant to the 
industry. 

Finally, we wanteci a sufficiently broad sampling of individual difference 
variables-not restricted exclusively to the pathological domain-so that we 
could later develop tailored formulas for specific jobs and specific environments 
to predict other job-relevant criteria. 

ASSESSMENT INSTRUMENTS 

The tests used in the battery were selected to provide reliable standardized 
measurement of relevant psychological variables. Together, the three tests 
represent a pool of 693 items from which 48 independent scores are obtained in 
addition to many derivative scores. The battery is untimed. The average reader 
requires approximately three hours to complete the tests. Testing is supervised 
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and the order of presentation is standardized. Several breaks are provided 
during testing to reduce fatigue. 

The norms used are those published for unselected adult groups. Separate 
conversion tables are used for men and women with respect to 16 PF and CAQ 
scores to minimize sex bias in the resulting Screening Index. 

The 16 PF was designed by Cattell and his associates to measure 16 traits. A 
series of factor-analytic investigations had shown these to be the most consis
tently replicable and major dimensions of the universe of human traits. This 
universe was operationally defined by the Allport-Odbert lexicon (approxi
mately 18,000 elements that represented _all terms available in the English 
language tu describe different aspects of human behavior). The test was first 
published in 1949 and has been updated and improved five times since, most 
recently in 1978. Although first presented as a test of the normal adult per
sonality, the 16 PF has been found to distinguish reliably among a number of 
clinical syndrome groups. Included among its primary scales are no less than 
five which measure various components in anxiety. In addition, two validity 
scales are routinely scored along with the content scales: faking good and 
faking bad. Adjustments are made in the content scores before calculating the 
Screening Index if either the faking good or faking bad score is unusually 
elevated in a test protocol. These faking scales were developed empirically from 
the 16 PF item pool, and evidence regarding their validity and reliability is 
provided by Winder, O'Dell, & Karson (1975) and Krug (1978). 

The 16PF has an established history of success in situations similar to that 
involved here. For more than a decade, the U.S. Federal Aviation Agency has 
routinely administered the 16PF to all applicants for the positions of flight and 
tower controller in order to identify individuals with low potential for with
standing the high stress work environments (Karson, 1969; Karson & O'Dell, 
1971, 1974). Test scores have been demonstrably related to other aspects of 
controller performance as well (Karson & O'Dell, 1976). 

Since passage of the Lethal Weapons Training Act, the Commonwealth of 
Pennsylvania has mandated psychological screening of all applicants for 
positions that require the individual to carry firearms (e.g., security officers). 
While individual professionals are free to use whatever other instruments they 
feel they need, the 16PF must be administered and test results reported to state 
police headquarters. 

In addition to these specific applications, the 16 PF has been widely used 
throughout the world in a variety of clinical and industrial settings. Nearly 2,000 
published references have appeared in the professional literature. The most 
important sources of information on the test are the 16PF Handbook (Catte11, 
Eber, & Tatsuoka, 1970), the Manual (IPAT, 1972), and the 16PF Research 
Bibliography (Hussong, Sherman, & Ferris, 1977). Form A of the test requires 
approximately 45-60 minutes and a seventh-grade reading level to complete the 
187 trichotomous items. Scale reliabilities range from . 71 to .89 with a median 
of .83. 

The CAQ is a 28-scale instrument that measures the 16 PF traits (Part I) 
along with 12 purely pathological personality traits (Part II). Seven of these 12 
represent various manifestations of de_pression (Krug & Laughlin, 1977), and 
the last five represent major dimensions identified in f~ctor analyses of the 
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MMPI item pool. Although Part I of the CAQ and Form A of the 16 PF measure 
the same traits, the combined length of the two scales enhances the precision 
with which they are assessed within the Model. A validity scale built into the 
CAQ (Krug, 1979) is routinely used to check the accuracy of the CAQ protocol. 
The Manual (Krug, 1980) represents the primary source of information on the 
test. Reliabilities of the pathological scales range from .67 to .90 with a median 
of .84. 

The Motivation Analysis Test (MAT) measures 10 important comfort, social, 
and achievement needs. Five are basic drives-caution, sex, self-assertio~, 
aggressiveness, and self-indulgence. Five are interests that develop and 
mature through learning experience-career, affection, dependency, responsi
bility, and self-fulfillment. For each of the 10 interest areas, separate scores 
measure drive or need level, satisfaction level, degree of conflict, and total 
motivation strength. Although· Telatively few of the scales appear to bear an 
immediate and direct relationship to the primary criteria, the MAT has been 
found in many previous studies to be a very powerful predictor of job-relevant 
criteria. The Handbook (Cattell, Horn, Radcliffe, & Sweney, 1961) and 
Individual Assessment Manual (Sweney, 1970) are the primary reference 
· sources. Reliabilities of the individual scales range from .39 to .83 with a 
median of .68. 

SECURITY ASSESSMENT MODEL 
. . 

Table 1 outlines the primary components of the model. The order of pre-
sentation is that in which they contribute to the calculation of the overall score. 
The description given is not always consistent with the direction in which the 
scale is usually scored, but with the direction of scoring for security assessment. 

Along with the description of each trait, Table · 1 provides a summary of 
information drawn from various sources which was evaluated in the develop
ment of the weighting scheme. This does not represent an exhaustive tabula
tion of all relevant criterion group scores and validation study evidence, but 
only some of the more salient scale relationships. The reliabilities reported are 
appropriate to th'e combined CAQ-16PF measbrement, not to either test alone. 

It is immediately apparent to those familiar with these instruments that not 
all scales are included in the screening model. Among the normal traits 
measured by the 16 PF-CAQ combination, A (warm), Q1 (experimenting), and 
Q2 (self-sufficient) are not weighted. On these we were unable to achieve con
sensus in regard to the ''clinical'' direction of the factor. 

Two of the pathological traits measured by CAQ-11, D3 (agitated depression) 
and Pp (psychopathic deviation) were similarly eliminated. With regard to the 
former, previous evidence (Krug, 1980) suggests that both ends of the scale 
represent significant clinical departures from the norm, but the evidence is not 
entirely consistent. In the case of Pp, there is the suggestion that some item 
content renders it inappropriate for reliable diagnosis within the nuclear power 
plant environment. 

Of 45 MAT scales, only four are included, although one, the total conflict 
score, effectively summarizes the entire protocol, since it measures the dis
crepancy between need level and satisfaction level across all interest areas. 
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In reviewing the information contained in Table 1, it is apparent that there is 
a certain degree of redundancy. Again and again, the same clinical syndrome 
groups are found to score in other than the keyed direction. However, this does 
rather dramatically illustrate the fact that most of the 16 PF "normal" trait 
scales relate in one way or another to significant clinical outcomes. 

PSYCHOMETRIC EVIDENCE 

Since the Model we have developed represents a linear combination of 
components, we can directly calculate the reliability of the Screening Index by 
following an approach outlined by Guilford (1965, p. 463). This requires 
knowledge of the intercorrelations of the individual components, which were 
calculated from data on 272 power plant personnel who had been screened for 
access without escort. Results indicate the Index has an estimated internal con
sistency reliability of . 92. 1 This is a gratifyingly · high level of precision to 
achieve in personality assessment, but it is perhaps to be expected, considering 
that the Index rests on approximately 400 independent items and roughly three 
hours of standardized assessment. 

Given the standard deviation and reliability of this Index, its standard error 
of measurement is 7.9 raw score points. In terms of other commonly used 
measurement scales, this would be roughly equivalent to 2.8 T-score points, .57 
sten-score points, and .28 z-score points. Alternatively, it is possible· to say that 
its measurement error is roughly equivalent to that associated with scores from 
our most carefully developed individual intelligence tests and significantly 
lower than that associated with many personality scales. 

A substantial body of research bearing on the construct validity of individual 
trait components of the Model was summarized in Table 1. Table 2 attempts to 
assess the validity of the overall weighting scheme more directly. Here, we 
have calculated the congruence coefficient (defined as the sum of cross
products between two vectors divided by the square root of their respective 
sums of squares) between the weight vector and the vector of mean deviations 
on individual trait components for 23 clinical groups. Since profiles were not 
available for the complete set of 27 variables we use in the Model, co~fficients 
were calculated on the basis of either 13 (source= 16PF) or 23 (source = CAQ) 
elements of correspondence. Significance levels associated with these 
coefficients take this into account. 

A careful review of Table 2 shows that the weighting vector performs as it 
should,· yielding a significant and generally high negative relationship with the 
scoring pattern of 23 important diagnostic. groups. The correspondence with 
criminal and antisocial types is particularly gratifying. 

Taking still another approach to direct estimation of the validity of the 
model , a sample of 100 individually diagnosed psychiatric cases was randomly 
drawn from an available pool of 950 CAQ protocols that had been gathered as 
part of the national standardization of the test. By itself, the CAQ measures 23 
of the variables used in the Screening Model, and these 23 account for most of 
the variance in Screening Index scores. However, the normal traits (A through 
Q4) are not measured with the same degree of _precision we achieve by com
bining scores from 16PF, Form A, and ·CAQ, Part I. 
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All were hospitalized or receiving outpatient therapy for some diagnosed 
psychiatric disturbance at the time of testing. In terms of primary diagnosis, the 
composition of the clinical sample was as follows: schizophrenia, 17%; per
sonality disorder, 15%; neurosis, 12%; drug dependence, ·so/o; alcoholism, 28%; 
other, 22%. 

At the same time, 50 convicts were sampled from a pool of 446 protocols 
similarly gathered during the standardization of the CAQ. The quite reasonable 
assumption was made that these two groups clearly represented the type of 
individual the Screening. Index should be identifying. Consequently, their 
Screening Index scores, and the scores of 100 "normal" adults randomly 
&ampled from the CAQ standardization sample, were correlated with the binary 
criterion "reject/normal." The resulting validity coefficient was found to be 
.36, which is significant beyond conventional statistical levels and about typical 
in size to validity coefficients f~iind in industrial selection work. 

Table 1 

COMPONENTS OF THE SECURITY ASSESSMENT MODEL 

16PF/CAQ Factor I 

Description: tough-minded, self-reliant, takes responsibility, acts on logical evidence, 
keeps to the point ' ~ 

Groups scoring in the keyed direction; police officers, engineers, FAA tower controllers 
Groups scoring in opposite direction: alcoholics, criminals, substance abusers, 

neurotics, psychotics, suicide attempters 
Associated evidence: related to ability to endure stress (1), fewer driving accidents (4), 

lower incidence of coronary disorder, hypertension, and frequency of physical illness 
(2) 

Reliability: .86 

16PF/CAQ Factor G 

Description: conscientious, persevering, determined, responsible, dominated by a 
sense of duty, follows rules . 

Groups scoring in keyed direction: military cadets, accountants, air industry personnel, 
FAA tower controllers, U.S. Marine security guards 

Groups scoring in opposite direction: criminals, psychopaths, schizophrenics, suicide 
attempters 

Associated evidence: low accident proneness (3), higher scorers try to anticipate 
problems before confronting them (4) 

Reliability: .84 

16 PF I CAQ Factor Q3 

Description: controlled, precise, exacting, orderly, low impulse expression, systematic 
Groups scoring in the keyed direction: airline pilots, administrators, technicians, U.S. 

Marine security guards 
Groups scoring in the opposite direction: criminals, sociopaths, neurotics, suicide 

attempters 
Associated evidence: high scorers don't leave things to chance (4) 
Reliability: . 78 
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Table 1 (Continued) 

16PF/CAQ Factor C 

Description: emotionally stable, mature, faces reality, calm, unruffled, composed 
Groups scoring in the keyed direction: airline pilots, administrators, military cadets, 

athletes, engineers, research scienti'sts, FAA tower controllers, U.S. Marine security 
guards 

Groups scoring in the opposite direction: alcoholics, criminals, sociopaths, substance 
abusers, neurotics, psychotics, suicide attempters 

Associated evidence: related to fewer accidents (3), lower incidence of physical illness, 
coronary problems, peptic ulcers (2), high scorers are not easily distracted when 
working on something ( 4) 

Reliability: . 79 

16PF/CAQ Factor Q4 . 

Description: relaxed, unfrustrated, tolerant, composed, secure, patient 
Groups scoring in the keyed direction: air industry personnel, counselors, teachers, 

FAA tower controllers 
Groups scoring in the opposite direction: psychotics, suicide attempters, unstably 

married individuals, neurotics, psychopaths, alcoholics 
Associated evidence: lower absenteeism rate (5), high scorers calm down quickly when 

upset, are not easily irritated by small things, and do not get upset quickly with 
people (4) 

Reliability: .84 

16PF/CAQ Factor E 

Description: dominant, competitive, autonomous, self-directed, forceful 
Groups scoring in the keyed direction: judges, athletes, writers, police officers, military 

cadets, military recruiters 
Groups scoring in the opposite direction: substance abusers, sociopaths, neurotics 
Reliability: .83 

16PF/CAQ Factor M 

Description: practical, dependable in practical judgment, alert to practical needs, 
orderly, systematic 

Groups scoring in the keyed direction: mechanics, -technicians, air industry personnel, 
police officers, FAA tower controllers 

Groups scoring in the opposite direction: alcoholics, criminals, substance abusers, 
neurotics, suicide attempters 

Associated evidence: fewer automobile accidents (3), less job changing (6), more pro
motions (6) 

Reliability: . 78 

16PF/CAQ Factor B 

Description: intelligent, insightful, showing better judgment, analytic, intellectually 
efficient, creative 

Groups scoring in the keyed direction: writers, engineers, research scientists, business 
executives, accountants, airline pilots, police officers, FAA tower controllers 

Groups scoring in the opposite direction: convicted criminals, psychotics 
Reliability: . 76 
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Table I (Continued) 

16PF/CAQ Factor F 

Description: enthusiastic, cheerful, outgoing 
Groups scoring in the keyed direction: team athletes 
Groups scoring in the opposite direction: alcoholics, criminals, neurotics, psychotic 

depressives, suicide attempters, unstably married individuals 
Reliability: .88 

NOTE 

The next 10 traits, selected from Part II of the CAQ, measure essentially pathological 
characteristics. For purposes of the Security Assessment Model they are scored in the 
normal (i.e., nonpathological direction). Profiles of clinical groups on these scales, 
including schizophrenics, neurotics, criminals, personality disorders, and antisocial per
sonality types, invariably deviate in the expected direction. 

,. 
CAQ Factor D1 

Description: low hypochondriacal tendencies 
Reliability: .85 

CAQ Factor D2 

Description: low suicidal depression 
Reliability: . 7 4 

CAQ Factor D4 

Description: low anxious depression, not shaky or clumsy 
Reliability: . 73 

_/ 

CAQ Factor D5 

Description: high perceived energy level, not worn out, not easily fatigued 
Reliability: . 75 

CAQ Factor D6 

Description: low guilt and resentment 
Reliability: . 71 

CAQ Factor D7 

Description: low withdrawal from people 
Reliability: .67 

CAQ Factor Pa 

Description: low paranoia, low irrational suspicion 
Reliability: .86 

CAQ Factor Sc 

Description: low schizophrenic tendencies, good impulse control, little interference with 
cognitive processes 

Reliability: .90 

CAQ Factor As 

Description: not obsessed by trivial or irrelevant stimuli 
Reliability: . 75 
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. Table 1 (Concluded) 

CAQ Factor Ps 

Description: good sense of self-worth, feeling of adequacy 
Reliability: .84 

MAT Factor Fr-U 

Description: low anxiety, confident, not self-deprecating 
Groups scoring in the opposite direction: criminals 
Reliability: .63 

MAT Factor Pg-U 

Description: low hostility and need to express it 
Reliability: . 75 

MAT Factor SE-I 

Description: strong expressed dedication to lawful society 
Groups scoring in the opposite direction: psychotics, personality disorder types, criminals 
Reliability: . 79 

MAT Factor Conflict (T) 

Description: low total frustration and inner conflict 
Reliability: . 74 

16PF/CAQ Factor 0 

Description: self-assured, secure, confident, resilient, low anxiety 
Groups scoring in opposite direction: criminals, sociopaths, alcoholics, substance 

abusers, neurotics, psychotically depressed 
Reliability: .83 

16PF/CAQ Factor L 

Description: trusting, adaptable, understanding, tolerant 
Groups scoring in the opposite direction: neurotics, antisocial personality types, paranoid 

schizophrenics 
Associated evidence: associated with lower incidence of coronary heart disease (2), 

better interpersonal relationships (5) 
Reliability: . 79 

16PF/CAQ Factor N 

Description: forthright, natural, straightforward 
Reliability: . 71 

16PF/CAQ Factor H 

Description: venturesome, enterprising, extraverted 
Groups scoring in the opposite direction: neurotics, psychotics 
Reliability: .89 

Note: The numbers given in parentheses indicate a reference source as follows: (1) '' A Guide to the 
Clinical Use of the 16PF" (Karson & O'Dell, 1976); (2) "Psychological Assessment · in 
Medicine" (Krug, 1977); (3) "Handbook for the 16PF" (Cattell et al., 1970); (4) item content 
analysis; (5) material in IPAT research files not otherwise published; (6) Barton & Cattell 
(1975). 

Most of the evidence regarding 16 PF group profiles is taken from Chapters 12 and 14 of the 
test Handbook (Cattell et al. , 1970). A small amount comes from -as yet unpublished IPAT 
research. 
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Table2 

OVERALL AGREEMENT BETWEEN MODEL WEIGHTING VECTOR AND PATIERN 
OF MEAN DEVIATIONS FOR VARIO US DIAGNOSTIC SYNDROME GROUPS 

Sample Published 
rec Size Source 

Criminals ( unspecified) -83** 891 16PF 

Neurotic Depressive Reaction -80** 70 16PF 

Functional Psychosis -74** 105 16PF 

Alcoholics -74** 1019 16PF 

Criminals (sex-related offenses) -72** 35 16PF 

Neurotics -72** 272 16PF 

Narcotic Addicts -71** 937 16PF 

Personality Disorder- -70** 34 CAQ 
antisocial type 

· Anxiety Neurosis -70** 80 16PF 

Suicide Attempters -69** so 16PF 

Manic-depressive Psychosis- -67* 53 16PF 
depressed type 

Chronic Undifferentiated -66** 33 CAQ 
Scbizophrenic 

Suicide Attempters -66* so 16PF 

Acute Undifferentiated · -65* 41 16PF 
Schizophrenia 

Personality Disorder- -:-64* 54 16PF 
inadequate personality 

Personality Disorder-:- -63* 29 16PF 
ob~essive-compulsive type 

Neurotics -63** 26 CAQ 

Personality Disorder- -62** 42 CAQ 
passive-aggressive type 

Schizophrenia- -59* 27 16PF 
schizo-affective type 

Personality Disorder- -57* 97 16PF 
antisocial type 

Sociopath -57* 28 16PF 

Child Abusers -51* 78 CAQ 

Paranoid Schizophrenics -46* 59 CAQ 

Note : Entries in the "Published Source" column indicate that the corresponding profile will be 
found in either the 16PF Handbook (Cattell et al., 1970) or the CAQ Handbook (Krug, 1980). 

*p< .05 
**p< .01 
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DECISION RULES 

At the present time we have no exact suggestions for cutoff scores. In our 
own practice the Screening Index is not automatically applied in the decision
making process. Complete test protocols, along with biographical, historical, 
and other psychometric data, and the Index are individually and independently 
reviewed by two psychologists who must then concur on a decision. With 
respect to the unescorted access decision, the independ~nt judgments are in 
agreement nearly 100% of the time. 

There are no objective guides to determine what rejection rate is most 
appropriate. Studies on the incidence of psychiatric disorder exist, and the 
results are alarming. Essen-Moller (1956) found "evident" or "probable" psy
chiatric abnormality in 21 % of unselected, presumably ''normal'' adult males 
and 32% of adult females. Srole et al. (1962) found evidence of psychiatric 
impairment, ranging from moderate interference in life adjustment to total 
incapacitation in 23% of nonhospitalized New York adults. Leighton et al. 
(1963) rated 32% of a rural population as significantly impaired, where impair
ment was defined as ''inadequacy in life situations by reason of the psychiatric 
symptoms." U.S. census data for the period 1971-1978 reveal that 16.6% of the 
civilian noninstitutional population (25 to 74 years old) reports having had a 
nervous breakdown or felt near a nervous breakdown. During 1971, the 
admission rate to psychiatric facilities for the working-aged population approxi
mated 1.7%. 

These data, and the costs associated with a false negative decision in the 
nuclear power industry, suggest that a relatively high rejection rate may be 
reasonably easy to justify. In our . own assessment work we have rejected 
approximately 1 in 10 being considered for unescorted access. This may seem a 
little low in terms of the findings reported above. However, many of those we 
have screened have had a long, successful career within the power industry. 
The population with which we work cannot be considered an unselected adult 
population. 

Table 3 presents some evidence on score distributions within several 
reasonably well-defined populations: psychiatrically diagnosed adults, convicts, 
unselected normals, and power industry employees. Data on the first three 
groups has already been described in the previous section. 

None of those in the power plant sample whom we rejected for unescorted 
access scored as high as 230 on the overall Index, and more than half scored 
below 200. About one in four of the personnel we passed scored below 230, but 
only a small percentage scored belo~ 200. By contrast, 90% of the psychiatric 
and prison cases fall below 230, and roughly 70% fall below 200. The 
differences are dramatic. 

If we accept the findings of these studies with regard to the incidence of 
psychiatric disturbance, it would not be difficult to justify a mechanical cutoff (if 
one were needed) as high as 220 or even 230 ithin the nuclear power pl~nt 
environment. Since the unescorted access deci ion was made, in part at least, 
with knowledge of the Security Index, the data of Table 3 cannot be used 
legitimately to reflect on the validity of cutoff outcomes. Still, a cutoff of 210 
does eliminate only 15 % of the employed personnel while correctly identifying 
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Table3 

PERCENT OF CASES FALLING BELOW VARIO US CUTOFFS 
ON THE.SCREENING INDEX 

Power Plant Cases 

Rejected for Passed for Unselected 
Psychiatric Prison Unescorted Unescorted Normal 

Cutoff Cases Cases Access Access Cases 

< 180 54.7 49.6 21.4 0.0 26.0 

< 190 65.7 59.2 35.7 0.4 32.0 

< 200 72.5 68.6 64.3 2.5 43.0 

< 210 80 .3 77.1 75.0 8.2 56.0 
' . < 220 86.3 83.4 96.4 15.6 62.0 

< 230 90.0 89.9 100.0 26.6 71.0 

Mean 17 . . 7 180.5 194.7 245.3 204.1 

SD 3• .4 37.3 21.1 23.8 37.8 

N 9 446 28 244 100 

80% of the psychiatric s mple and 77% or the prison sample. Given the 
distribution qf the Index within an unselected normal population, this cutoff 
would appear to involve a selection ratio of about .5. At 220, roughly four times 
more clinic/forensic cases are screened out than power plant workers. 

ADDITIONAL CONSIDERATIONS 

· Asking whether the ecurity Index validly discriminates between aberrant 
and normal beh,avior patterns raises the que~tion of whether there is any asso
ciated irrelevant discrimination. Table 4 summadzes some data from employed 
power industry personnel with respect to job level. In this case, scores were 
available for individuals in six different EEO job-classification categories. 
Results of an analysis of variance on scores classified by job code revealed no 
significant differences. Moreover, as Table 5 shows, an analysis of scores 
clas ified in terms of nonprotected (white males) versus protected (females, 
blacks, hispanics, other min rities, etc.) classes shows no evidence of discrimi
nation. 

SUMMARY 

Psychologists, especially those in industry, are being called with increasing 
frequency to address issues and outcomes where underlying relation hips 
cannot be readily demonstrated by classical empirical validation strategies. At 
the same time, our courts have become more sophisticated in their review of 
industrial selection procedures. Applications that might have been found 
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Table4 

ANALYSIS OF SCREENING INDEX IN RELATIONSHIP TO 
EEO JOB CODES 

Category 

Administrators 

Professionals 

Technical 

Office/ Clerical 

Skilled Crafts 

Service 

Source 

Job Categories 

Error 

Total 

Mean 

245.85556 

248.91389 

238.48793 

249.42727 

236.68246 

237.52647 

ANOV A Summary Table 

ss 

6049.102 

206634.302 

212683.404 

DF 

5 

265 

270 

Standard Deviation 

29.66363 

27.29537 

28.44742 

33.40862 

25.49285 

32.50790 

MS 

120820 

779.752 

F 

1.552 

acceptable a decade ago on the basis of otherwise undocumented '' e ·p : t' ' 
testimony receive more critical treatment today. 

The data bases that underlie widely used psychological tests have b c , 1e 
increasingly important resources for applied psychologists as construct. y • 
thetic, and content validation strategies are more frequently applie . The 
thousands of publications in the professional literature that h ve , lor d 
various aspects and associations of important tests like the MMPI, 1 J nJ 
WAIS, for example, represent the primary validation evidence to upport ,1 '. t 

Class 

Protected 

Non protected 

Source 

Classes 

Error 

Total 

Table5 

ANALYSIS OF SCREENING INDEX IN RELATIONSHIP TO 
EEO CLASS GROUPING 

Mean 

240.76190 

239.99761 

ANOV A Summary Table 

ss 

11.320 

213925.848 

213937.168 

121 

DF 

1 

270 

271 

Standard Devi tion 

28. 7794 

28.09702 

MS 

11.320 

792.318 

0.014 
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appiication, not just a single, local study. This is not to imply that the latter is 
unimportant or unnecessary, but only that it must be viewed in the larger per
spective of consistency in results across many instances. 

If test data bases represented critical resources for behavioral scientists, 
formal methods for integrating these data bases represent increasingly impor
tant tools. The present paper dealt with one method of developing a formal 
weighting schema by rational methods. However, there are other methods that 
apply in some instances, like the Schmidt-Hunter Bayesian model, which are 
entirely empirical, yet free us from the necessity of having to reinvent the wheel 
in each new situation. Instead, they provide a method by which we can more 
easily and precisely incorporate the accumulated evidence of past efforts. They 
also provide a means of obtaining formal validation evidence in situations 
where empirical strategies are not even possible. 

FOOTNOTE 

lJn this sample of nuclear power plant employees, the Index has a restricted range (SD = 28.1 

versus 37.8 for an unselected normal population). Guilford's formula (1965, p. 464) suggests the 

reliability of the Index is closer to . 96 in the latter population. 
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