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ABSTRACT 

Personality factors have been shown to be related to accident prone behavior, 
and generic profiles and regression equations have been developed to identify 
those more likely to experience behaviors associated with accidents events. 
Using the 16PF, the ultimate purpose of this study is to assess differences 
between a group of F-4 Phantom fighter pilots who "crashed" (N=47) versus 
another deemed to be "safe" (N=44). Several subsidiary objectives were estab
lished using comparative profiles of four pilot groups: airline, airline/military 

. fighter, general military, and F-4 fighter. The study reveals that: (a) pilot 
personality in general differs substantially from that of the general population; 
(b) there are both striking similarities .and dissimilarities between the four pilot 
groups; (c) there is only minimal consistency or agreement between pilot 
personality profiles and the prediction equation for generic "freedom from 
accidents:" the airline pilots show the greatest consistency and the F-4 pilots the 
least; and (d) most important, five significant personality factor differences 
discriminate the "safe" from the "crashed" F-4 pilot group. Using set correlation 
techniques, it is shown that 27% (33% attenuated) of the variance in "crashing" is 
explained by personality differences and that over 70% of the pilots are correctly 
classified. 

PILOTS WHO CRASH: PERSONALITY CONSTRUCTS 
UNDERLYING ACCIDENT PRONE BEHAVIOR OF FIGHTER PILOTS 

Intuitively, most would agree that a disproportionately fewer number of 
people are involved in a disproportionately higher number of misfortunate 
incidents that could generically be called "accidents." In other words, it is a 
popularly accepted generalization that accident events are not random. Rather, 
there is a discernible pattern associated with their occurance (e.g., Blum & 
Naylor, 1968). 
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CONCEPTUAL FRAMEWORK 

The designation "accident proneness" or "accident prone behavior" has 
emerged to describe people who individually incur disproportionately high 
repetitive accidents or who, as a group, incur more single accidents than would be 
expected by chance. Such a pattern, if it in fact exists, is not in itself sufficient to 
establish a construct and operational theory of accident proneness (Mintz & 
Blum, 1949). They point out that accidents are "rare events," and maintain tha.t. 
the appropriate statistical model for studying accident outcomes is the poisson 
distribution.Under the poisson distribution, by chance, 9% of a given population 
should have 39% of the accidents, and 39.5% should have 100% of the accidents. 
Thus, for the notion of accident proneness to be validated and persist as a viable 
explanation, the accident distribution must be significantly more extreme than 
the pattern ari_sing from the poisson chance predictions (Mintz & Blum, 1949). 
Therefore, Mintz and Blum tend to dismiss the concept of accident proneness, 
and, largely because of their study, a number ofresearchers have relegated it to 

_ the role of statisti_cal artifact, results of poor research design, careless reporting, 
poor data collection, etc. 

Kerr's research on accident proneness incorporates the notions of"alertness" 
and "stress adjustment" as additional independent variables. His conclusions, 
however, are generally supportive of the findings of Mintz and Blum. In terms of 
their degrees of importance, accident proneness accounts for only 1-15% of the 
variance in accident events, alertness 30-40%, and stress adjustment 45-60% 
(Kerr, 1957). Moreover, an extensive literature review by Golstein (1962) was 
essentially negative with .respect to accident proneness. There are a number of 
other researchers also critical of the concept of accident proneness (e.g., Cobb, 
1940; Johnson, 1946; Arbous & Kerrich, 1951). However, Arbous & and Kerrich 
(1951) do not summarily dismiss the notion of accident proneness; rather, they 
seem to point out that, if it exists, it has not been adequately defined, it defies 
accurate assessment, and it has not evolved into an operationally satisfactorily 
technique. 

Conversely, there is a large body of research generally supportive of the 
accident proneness construct (e.g., Greenwood & Woods, 1919; Farmer & 
Chambers, 1939; LeShan, 1952; McFarland & Mosely, 1954; Davids & Mahoney, 
1957; Keehn, 1959~ Haner, 1963; Kunce, 1967; Greenshields _ & Platt, 1967; 
Babarik, 1968; Mallikarjunan, 1973; Colbourn, 1978; and Wilson, 1980). Davids & 
Mahoney (1957), e.g., found that high rates of accidents were associated with low 
trust, low sociocentricity, pessimism, resentment, and negative employment 
attitudes. Similarly, LeShan (1952) found accident events associated with a lack 
of warm, supportive, emotional relationships and a distrust and hatred of actual 
superiors and even general authority figures. In a review of the literature by 
Miner & Brewer (1976), extending through 1970, they concluded that, contrary to 
the earlier views of Mintz & Blum (1949), there do appear to be certain individuals 
who are consistently more susceptible to accidents and injuries than others. 

Interestingly, the concept or construct of accident proneness enjoys general 
acceptance in Europe; ho~ever, as highlighted in the preceding overview, in the 
United States there has been something less that enthusiastic endorsement and 
universal acceptance (Shaw & Sichel, 1971). Failure to endorse the concept of 
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accident proneness in the United States is principally attributed to definitional 
ambiguity coupled with inconsistent, incomplete, and contradictory research 
findings; and these are mainly due to failure to identify, assess, and hold constant 
an almost inexhaustable array of contingent risk factors (Beall, 1972; Colbourn, 
1978; Connolly, 1981). The diversity of the confounding risk variables is such that 
anomolous results become the rule rather ·than the exception. Obviously, the 
accident proneness construct is controversial, so much so that Miner (1976), e.g., 
prefers the term "accident repetition," and Manheimer and Mellinger (1967) use 
the expression "accident liability." Cattell, Eber, and Tatsuoka(1980) defer to the 
inverse term: "freedom from accidents." One might also use such terms as 
"accident propensity" or "accident proclivity." Such linguistic machinations, 
however, serve little purpose other than avoiding the polemics inherent in the use 
of the apparently more pejorative term. This should not be infered as a criticism of 
Miner, Manheimer and Mellinger, and others who have used such approaches. 
Rather, it is a commentary on the perceived need to do so i{i an effort to avoid 
con trover_sy. 

A major stumbling block seems to be one of defining exactly what is meant by 
the term accident proneness. If it exists, is it a unitary set of imperatives, much 
like the now debunked "great man" theories of leadership (Stogdill, 1974), that 
preordains accident events regardless of situational contingencies? Alternatively, 
ifit exists, is it a function of the complex interactions of ability, motivational, and 
personality characteristics; interacting with ambient environmental situations; 
exacerbated by focal stimuli; producing behavioral · responses; resulting in 
greater than expected accident event outcomes (Cattell, 1986)? There is no 
definitive answer, but the theoretical framework on which this study is based is 
one that accepts the construct of accident proneness...(by whatever name), but one 
that is characterized by the latter of the above rhetorical questions, not the 
former. Thus, the assumption is, there is not a unitary set of personal charac
teristics that will give rise to accident outcomes under any set of circumstances; 
but there are personal characteristics that, depending on circumstances, pre
dispose one person more than another to engage in behaviors that are more likely 
to result in accident outcomes. 

The following hypothetical scenario, admittedly overly simplistic, illustrates 
the theretical perspective taken in this study. Given that two equally competent 
pilots, flying separate but identical aircraft, have just entered an Instrument 
Meteorological Condition (IMC) environment.(the ambient environment); both 
encounter violent thunderstorms and, however unlikely, both lose vacuum, 
resulting in failure of primary attitude and directional instruments (the focal 
stimuli); one continues into the storm where there is, say, a 15% probability of 
crashing; the other immediately returns to a Visual Meteorological Condition 
(VMC) environment, with only, say, a 3% crash probability until leaving IMC and 
reaching safe VMC (the respective response behaviors). Pilot ability factors and 
aircraft type and servicability are controlled. The likelihood of crashing is the 
dependent variable. The independent variables are: (a) ambient environment, (b) 
focal stimulus situation, (c) behavioral responses, (d) and individual personality 
and dynamic motivational characteristics. Unfortunately, at least in the present 
study (which is all too typical), little is known about the ambient environment or 
the focal stimuli. The question then becomes, to what extent do the psychological 
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variables contribute to explaining the variance associated with the likelihood of 
crashing? This is the context in which the term "accident proneness" or "accident 
prone behavior" is used in this study. This is not the same as saying that a given 
set of psychological characteristics give rise to a given accident outcome. 

Of course the "real world" is complex. What if a second dependent variable 
were involved: e.g., the mission essential requirement for arriving at a destination 
at a specified time. The pilot in this example who continued through IMC and 
successfully arrived is a "hero;" the one who turned back is derided as cowardly. 
Had the first pilot crashed, he/ she would be considered reckless and foolhardy. 
The second, not having crashed, would be viewed as prudent and wise. Thus, it is 
not sufficient merely to examine the differential responses of the two pilots. The 
larger question is one of assessing the probable consequences of the differential 
responses in terms or "crashing" and "not crashing." Such is the elusiveness and 
complexity of any operational definition of"accident prone behavior." In there a 
unitary , accident prone behavior pattern that presages accident outcomes? 
Probably . not. Are there personality, motivational, and other psychological 
variables associated with behavioral responses that, under various contingent 
conditions, are more or less likely to result in accident outcomes? Probably yes, 
and that is the premise on which this study is based. 

PILOT COMPETENCE, SAFETY, AND ACCIDENT BEHAVIOR 

Despite its complexity and elusiveness, accident occurance, or its inverse, 
freedom from accidents, is of paramount concern to all segments of society; and, 
directly or indirectly, safety affects every citizen: insurance rates, taxes, personal 
loss, etc. Nowhere is this concern more critical than in pilot safety, whether 
military, general, or commercial. The sheer volume of literature on the subject of 
pilot safety - both popular and professional, journalistic and scientific - attests 
to its importance and reflects society's concern. 

Cognitive ability factors (intellectual, perceptual, psychomotor, physiological, 
experience, etc.) are crucial to pilot safety; but to what extent do these factors 
constitute relative deficits that might explain differences in accident rates within 
the military and major airlines? The fact is, rigorous selection standards, 
training requirements, and attrition for substandard performance all serve to 
minimize variance in ability factors. Thus, ability factors per se among pilots in a 
given unit, say a fighter wing (the subjects in this study), tend to equalize, yield 
minimal variability, and in essence form a constant. As Tatsuoka (1973) points 
out, when variance in ability factors is reduced to a minimum, other factors 
become highly relevant as possible sources of accident prone behavior. Principal 
among such other factors are personality, motivational, behavioral, and situa-

. tional variables as well as the interaction among and between them. 
Before describing the specific methodology used in this study, a brief overview 

of the typical pattern of flying behavior and exp~rience of fighter pilots should 
helpful. According to Cline (1976), a convenient way to categorize fighter pilots is 
by years of experience and flying ho.urs. Typically, the fighter pilot with less than 
six years of experience has less than 700 hours flying time; those with between six 
and twelve years experience have between 700 and 1500 hours; and those with 
more than twelve years experience have more than 1500 hours. Statistics reveal 
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that pilot-error accidents peak between 700 and 1500 hours (Cline, 1976), and 
there are plausible explanations for this pattern. 

The description which follows is purely generic and is not intended to 
represent precisely an invariate pattern for all pilots. It is merely a general 
pattern laced, to be sure, with many excepti,ons. In the Air Force (as well as in the 
other services), a person is selected for pilot training based in large part on his 
ability factors and perceived potential (by law, women cannot become fighter 
pilots). During the first several hundred hours of flying, the fledgling pilot 
remains under the watchful eye and strict control of his instructor pilots, more 
experienced colleagues, and unit commanders. During this phase, the focus is on 
rote learning, adherence to rules, standardized procedures, normative sociali
zation into the "fraternity," and achieving minimal standards of proficiency. 
Clearly, ability factors are emphasized during the first few years. During the 
second phase (700-1500 hours), other variables begin to play more active roles. 
Attitudes, motivation, and personality (earlier suppressed or constrained) are 
increasingly free to vary and begin to emerge as factors influencing flying 
proficiency and sophistication. Flying by the rules per se no longer produces the 
old thrill. Complacency, overconfidence, a search ·for short-cuts, and a 
preoccupation with innovative techniques and approaches are likely to appear 
during this phase. Then, in the third phase (over 1500 hours), the fighter pilot, 
having survived, is more the wiser.He has acquired experience and developed 
judgement. He has at least implicit insight into his and his aircraft's limitations 
and capabilities, although he may not be able to verbalize it. 

Christy (1975) has pointed out that many personality traits positively 
associated with success in completing pilot training become liabilities to flying 
proficiency later in the pilot's career. For example, linear thinking, compulsivity, 
perfectionism, rigidity, etc. seem to contribute to learning to fly. However, later in 
a pilot's career, such traits may actually mitigate against safety and proficiency 
(Reinhardt, 1966, 1967, 1970). 

Though anectdotal in nature, the author has indirectly observed examples of 
this phenomenon in military pilots, especially fighter pilots. In administering the 
MBTI (Myers-Briggs Type Indicator) (Myers & McCaulley, 1986) to hundreds of 
military pilots, in about three percent of the cases a fighter pilot (major, 
lieutenant colonel, or colonel) would emerge as an E/INTP (extraverted or 
introverted, intuitive, thinking, perceiving). This is a very unusual pattern, since 
the dominant pattern for the military officer in general and the pilot in particular 
is ISTJ (introverted, sensing, thinking, judging). Intrigued, I would personally 
interview these "anomolous" NTP pilots (totaling about 15-18 over a 6 year 
period), and their description of their flying experience was invariably_ the same. 
They all had an extremely difficult time in pilot training, and each considered 
attriting or feared he would be involuntarily attrited. Focusing on rote learning of 
concrete, ordered, sequential data was most frustrating and demanding. They 
had a difficult time learning and executing procedures in the precise, and 
required manner. They felt dumb and inept. They were repeatedly admonished by 
their instructor pilots. Now, 12 to 18 years later, each was identified as a fighter 
pilot par excellence: A-one, first class. Each was moving on to higher positions 
with greater responsibility, usually within the fighter pilot community. Thus, at 
least" through rational conceptualization, personality and other psychological 
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constructs are shown to be contingently important variables in pilot training and 
flying proficiency. Characteristics that mitigate against "success" at one stage of 
a pilot's career may actually contribute to "success" at another stage. 

Some researchers (e.g., Alkov, 1976; Beall, 1972; McGuire, 1976; Schw_enk, 
1967) distinguish between two types of accident proneness: permanent and 
temporary. Conceptually, it seems to make more sense to think of the permanent
temporary paradigm, not so much as representing discrete and independent 
causal domains, as a continuum influenced by three identifiable but interacting 
psychological processes: personality; motivation; and attitudes, moods, responses • 
to life-change events, and other short-term affective influences. As pointed out 
earlier, cognitive ability factors do not constitute a major variable, at least in the 
highly selective. environment of military flying they don't. 

Personality, at least in the sense of temperament, is the characteristic and 
dominant way in which a person deals with his or her world. Its structures are 
relatively permanent, stable over time, and comparatively more reliably assessed 
than those of affective attributes which are more dynamic. Motivation structures, 
e.g., are less resilient, more dynamic, and, thus, more difficult to measure reliably. 
Yet, motivation structures do operate with relatively measurable cohesion and 
persistence. What motivates a person today is likely to remain next week and next 
year; but maybe not five years hence. Attitudes, moods, and the consequences of 
life change events, however, are the most unstable, dynamic, and difficult to 
assess. They may change weekly, daily, or even hourly. Instruments like the 
Adjective Check List (Zuckerman & Lubin, 1965), however, are reasonably 
successful in capturing some mood and attitude dynamics. Also, life change 
event scales (e.g., Holmes & Rahe, 1967) are intended to measure perceived stress 
arising from life changes. 

While the literature on accident proneness is replete with studies using various 
psychometric instruments and simulation exercises, the author found no evidence 
of attempts to link personality, motivation, attitudes, moods, life changes, 
operational demands, flying experience, physiological status, and environmental 

. variables into an integrated, global contingency model. While such an effort 
would be monumental in size and necessarily extend over many years, it would 
seem essential to the development of an operationally satisfactory global theory 
of accident proneness. At the present time, however, what is feasible are limited 
domain studies, recognized as such, designed to provide well focused "snapshots" 
of accident prone vis-a-vis accident free behavior. Such is the goal of this study. 

METHOLOLOGY 
SUBJECTS 

At the request of Koz (1984) (at that time a student at the Air War College), the 
Human Factor Studies Division of the Air Force's Directorate of Aerospace 
Safety identified 89 F-4 fighter pilots who had experienced at least one "class-A" · 
accident. Presumably, these 89 pilots constituted the entire population. of F-4 
fighter pilots who had survived "class-A" accidents, although this assumption 
cannot be conclusively verified. The survival rate in such accidents is low. 
Preventable class-A accidents are incidents involving death, serious injury, 
aircraft destruction, or over $500,000 in damage. Moreover, pilot error in class-A 
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accidents is determined to be one of the principal causes of the incident. Only F-4 
Phantom fighter pilots were included in the data collection effort. Participation 
was voluntary and anonymous, with the identity of the pilots known only to the 
Directorate of Aerospace Safety. There was no official or formal pressure on the 
part of the Air Force for the respondents to complete the assessment devices or to 
otherwise respond. Of the 89 fighter pilots who had class-A accidents, 4 7 
responded with usable data; for whatever reasons the other 42 did not. Each of the 
89 pilots had in excess of 400 hours flying time. Among the responding subjects 
who revealed their ages (11 declined), the mean was 37.7, with a SD of6.2, and a 
range of 28 to 52. 

Another group of 89 fighter pilots . was identified by the Directorate of 
Aerospace Safety as being free from accidents and, thus, "safe."Subjects in the 
"safe" control group were individually matched in so far as possible with the 
"crashed" group according to age, experience, type aircraft, etc. Like the 
"crashed" group, all pilots in the control group had in excess of 400 hours flying 
time in the F-4 Phantom aircraft.Of the 89 pilots who were accident-free, 44 
responded with usable data. The mean age was 36.8, with a SD of 5.0, and a range 
of 29 to 49. The precision of the matching technique was attenuated, of course, 
since it is not known which matched pairs actually responded. Still, the summary 
statistics, relative to age, suggest little if any diminution in original group 
similarity. 

Of course, there are potentially relevant data that remain unknown insofar as 
matching is concerned: e.g., what categories ofF-4 aircraft were involved (F-4C, 
D, E, etc.?); what was the primary mission of the respective wings to which the 
pilots belonged (air-to-air, close air support, reconnaissance, etc.?); under what 
conditions did the accidents occur (IMC, marginal VMC, or VMC?); what were 
the operational demands at the time of accident occurrances; what stress levels 
had the "crashed" pilots, vis-a-vis the "safe" pilots, been subjected to prior to their 
accidents; what were the spans of time between the accidents and the completion 
of the assessment devices? The point is, even though this study is rather narrowly 
focused and controlled in terms of intergroup matching, due to practicability 
constraints and the sensitivity and confidentiality of the data, there remain 
many risk contingencies that are unknown and uncontrollable. 

ASSESSMENT DEVICES 

Form A of the 16P F was used to assess personality traits and develop profiles 
(Cattell, Eber, & Tatsuoka, 1980). The description, intended uses, theory, 
validities, reliabilities, and representative profiles are reported in the-Handbook 
for the 16PF (Cattell, et al., 1980). The instrument yields 16 "source" or primary 
factors which are conceptualized as the basic building blocks of personality 
structure. Also, Form A yields two validity scales based on assessing the 
motivational distortion of the subject, plus a third validity scale, developed by 
Karson and O'Dell (1976, pp. 153-154), designed to measure "random faking." In 
addition, eight "surface" or secondary factors emerge from the interaction and 
loading of various source traits; however, only four of them are commonly used 
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since criterion associations for the other four have not been adequately 
established. The 16P F has been in widespread use for over 30 years, and is 
generally accepted as a standard for assessing normal dimensions of personality. 

The 16PF distribution is most often expressed in STEN (standard ten) units 
with a range of 1-10, an overall population mean of 5.5, and a SD of 2. The 
instrument 1s the product of factor analytic studies, so what is most important are 
the factor structures, not the semantics used to describe the factors.Nevertheless, 
descriptive labels are necessary to communicate, and the most commonly used 
descriptive words are shown in Table 1. In the results tables, however, only the 
factor codes and, where space permits, one word descriptions of the high side 
meaning of each variable will be used. 

An adaptation of the Holmes-Rahe Social Readjustment Rating Questionaire 
(SRRQ) was also used in this study (Holmes & Rahe, 1967). The purpose was to 
assess the impact of life event changes on temporary accident proneness. The 
instrument assigns relative weights to events that occurred during the preceding 
two years (usually) of a person's life. The weights are summed, yielding an overall 
measure of stress the organism is presummed to be encountering. Unlike the 
16PF, the SRRQ has not withstood the rigors of widespread validation studies. Its 
results are frequently inconsistent, contradictory, or insignificant (see, e.g., 
Brown, 1974; Vinokur & Selzer, 1975; Zeiss, 1980; Byrne & White, 1980). In fact, 
test-retest reliability studies have produced reliability coefficients ranging from 
.26-.90, thus attenuating.validity that may in fact exist (Rahe, 1974). One should 
not conclude that life event changes are unimportant; nor should one infer that 
the selective use of the SRRQ is without merit. It is an excellent device for 
assessing the dynamic events occuring in a persons life and their possible 
influences on levels of stress. Under controlled conditions it yields valid and 
reliable results with respect to the influence of life event changes. Rather, the 
major problems with the SRRQ arise from controllability of confounding 
variables and involve subjective interpretation of events, weighting schemes, 
time passage and recall horizons, and assumptions of unidimensionality of 
events in their comprising an overall stress score. 

Both the 16P F and the SRRQ were sent to the 178 fighter pilots identified and 
selected by the Directorate of Aerospace Safety. Neither this author nor Koz 
(1984), who originally requested the data, are aware of the identity of the subjects. 
This author did not see the original raw data, nor was he involved in the scoring 
process; this was performed by Koz (1984). The author only received 16PF sten 
scores (not raw scores) and summed SRRQ scores for each of the 91 pilots who 

- provided usable data. 
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TABLE 1 

SELECTED COMMON DESCRIPTIVE NAMES 
FOR THE 16PF FACTORS 

Factor Low Score Meaning (-) versus High Score Meaning ( +) 

- Primary or Source Factors -

A Reserved, Cool, Aloof vs Warm, Outgoing, Participating 
B Less Intelligent VS More Intelligent 
C Emotional, Low Ego Strength vs Stable, High Ego Strength 
E Submissive, Accepting vs Dominant; Competitive 
F Serious, Cautious, Sober vs Impulsive, Happy-go-lucky 
G Nonconforming, Low S-Ego vs Conscientious, High S-Ego 
H Shy, Timid, Restrained vs Bold, ~dventurous, Active 
I Tough-Minded, Insensitive vs Tender-Minded, Sensitive 
L Trusting, Permissive vs Suspicious, Dogmatic 
M Practical, Prosaic vs Imaginative, Bohemian 
N Forthright, Naive, Genuine vs Shrewd, Astute, Calculating 
0 Sel-fassured, Secure vs Guilt Prone, Apprenhensive 

Q1 Conservative, Traditional vs Experimenting, Liberal 

Q2 Group dependent, "Joiner'' vs Self-sufficient, "loner" 

Q3 Uncontrolled, Lax vs Controlled, Compulsive 

Q4 Relaxed, Low Tension vs Tense, Driven, Frustrated 

- Second-Order or Surface Factors -

QI Introversion vs Extra version 
QII Adjustment vs Anxiety 
QIII Emotionality vs Cortertia (Tough Poise) 
QIV Subduedness vs Independence 
QV Naturalness vs Discreetness 
QVI Cool Realism vs Prodigal Subjectivity 
QVIII Low Superego Strength VS High Superego Strength 

NOTE: Second-order factor QVII is not shown since it is comprised almost 
entirely of Primary Factor B (intelligence. 

Second-order factors QV and QVI have not been fully researched, and criterion 
associations have not been established (Cattell, et. al., 1980). In addition to the 
Primary and Second-Order Factors, the 16PFForm A also yields two motivational 
distortion measures: "faking good" and "faking bad" (Cattell, et. al., 1980) and a 
"random faking" measure developed by Karson (Karson & O'Dell, 1976, pp. 
153-154). These scales could not be used here since they must be computed form 
raw data, and the data used in this study are previously scored STEN data. 

9 



MULTIVARIATE EXPERIMENTAL CLINICAL RESEARCH 

SELECTED COMPARISON PROFILES 

From the perspective of personality structure alone, a 16PF profile of and a 
regression specification equation for predicting "freedom from accidents" have 
been devised (Cattell et al., 1980). Compa,red to the population norms in general 
(means=5.5), and people more prone to accidents in particular, the generically 
"safe" person is more intelligent (B+), higher in ego strength (C+), less dominant 
or-competitive (E-), less impulsive (F-), much higher in conscientiousness (G+), 
less Bohemian or imaginative (M-), less guilt prone (0-), more compulsive or 
disciplined (Q3+), and less tense (Q4-). While Cattell's generic profile and 
specification equation predicting "freedom from accidents" enjoys some empiri
cal support (pp. 164-165), there are many exceptions arising from a wide array of 
contingency factors. For example, in a study of Washington State automobile 
drivers reported byTatsuoka (1973), "accident prone" drivers, compared to "safe" 
drivers, were found to be competitive (E+), impulsive (F+), nonconformist (G-), 
unimaginative (M-), naive (N-), guilt prone (0+), self-sufficient (Q2+), and tense 
(Q4+). Th.us, there was significant directional agreement with five of Cattell's 
factors (E, F, G, 0, and Q4) and disagreement with one (M); two do not appear in 
Cattell's equation (0 and Q2) and three did not emerge that do exist in Cattell's 
equation (B, C, and Q3). 

In a specialized domain more relevant to the present study, Sanders and 
Hoffman (1975) conducted a ·study of 51 Army pilots (both helicopter and fixed 
wing), 14 of whom had at least one accident while 37 were considered "safe." The 
pilots who crashed were dramatically lower in imaginativeness (M-) and self
sufficiency (Q2-) and mode~ately higher in shrewdness (N+). No other 16PF 
variables were significant at less than the P=.05 level; however, the three 
significant variables correctly classified 86% of the pilots. Thus, of the three 
variables that discriminated "safe" from "accident prone" Army pilots, one is in 
opposition to Cattell's generic "safe" profile equation (M), and the other two are 
noticably absent (N and Q2). Apparently, personality factors associated with 
"freedom from accidents" in the general population are only moderately con
gruent with those for automobile drivers (at least in Washington State) and are 
not at all congruent with those for Army pilots. To Sanders and Hoffman's credit, 
they also subjected their findings to the poisson distribution test advocated by 
Mintz and Blum (1949). The results were negative in that they resembled what 
would be expected by chance. However, in summary, they posed a question 
suggested by Thorndike (1951): by only considering data more extreme that those 
expected under the poisson distribution, is a real phenomenon being neglected? 
The question persists. Nonetheless, the full 16PF profile of the Army pilots in 
Sanders and Hoffman's (1975) study is very similar to those of other military 
pilots. Is it reasonable to infer, therefore, that pilots in general constitute a 
sub-population that differs significantly and cohesively from the general 
population? Table 2 suggests this to be the case. 

Profile 1 reflects a normative profile for airline pilots from which the 16PF 
specification equation for airline pilots has been derived (S. E. Krug, who 
personally conducted the research, personal communication, December 18, 1989; 
Cattell et al., 1980, p.189-191). Profile 2 reflects 40 Air Force Reserve fighter pilots, 
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TABLE 2 

16PF PROFILES OF FOUR GROUPS OF PILOTS 
IN DIVERSE DOMAINS 

Profile 1 a Profile 2Q Profile 3c Profile 4d 

AL AL/A-10 AWC F-4 

FACTOR M SD M SD M SD M SD 

- Primary Factors -

A 5.1 2.0 4.8 2.3 5.0 2.0 3.9 1.8 
B 7.2 1.5 7.2 1.7 7.7 1.5· 7.9 1.5 
C 7.8 1.8 7.3 1.9 5.7 1.6 5.3 1.7 
E 6.6 1.7 7.4 2.0 7.5 2.0 7.6 2.0 
F 6.7 1.6 5.5 1.8 5.7 1.9 6.1 2.2 
G 7.2 1.4 6.9 2.1 6.4 1.7 6.9 2.1 
H 6.9 1.8 7.0 2.0 6.2 2.2 5.8 2.3 
I 3.8 1.7 4.1 2.3 4.7 2.0 4.1 1.9 
L 3.7 1.9 4.1 1.8 5.7 1.9 5.7 1.9 
M 4.1 1.5 6.0 1.7 6.3 1.6 5.4 1.6 
N 5.7 1.8 4.9 1.7 5.2 1.8 4.8 1.9 
0 3.5 1.8 3.8 1.9 4.9 1.6 5.2 1.8 
Q1 5.8 1.9 4.7 2.0 5.6 1.9 5.8 2.0 
Q2 5.1 2.1 7.1 1.4 6.5 1.9 6.7 2.0 
Q3 7.5 1.7 7.4 1.4 6.0 1.5 6.2 1.6 
Q4 3.0 1.6 3.8 1.8 6.4 1.8 6.3 1.7 

- Secondary Factors -

QI 6.7 n/a 6.1 n/a 6.2 1.9 6.1 2.0 
QII 2.9 n/a 3.4 n/a 5.7 1.4 5.9 1.5 
QIII 7.1 n/a 7.6 n/a 6.9 1.8 7.9 2.0 
QIV 5.7 n/a 7.1 n/a 7.0 1.5 6.9 1.7 
QV n/a n/a 4.8 n/a 5.4 1.7 5.0 1.9 
QVI n/a n/a 5.6 n/a 5.8 1.9 5.1 1.9 
QVIII n/a n/a 6.7 n/a 6.2 1.6 6.4 1.5 

NOTE: Profile 3 is corrected for motivational distortion; the other three profiles are not. 
aNormative profile of airline pilots n=360. From S.E. Krug, Metritech, Inc. (personal 
communication, December 18, 1989). Profile also appears in Cattell et al. (1980, p. 190). 
bProfile of A-10 Fighter Pilots (reserve) who are also airline pilots (n=40). From 
Development of a Viable Pastoral Counseling Model to Meet the Ministerial Require-
ments of US Air Force Reserve Fighter Pilots (p. 65) by C.W. Lewis, 1984. Unpublished, 
non-copyrighted doctoral dissertation, New Orleans, LA: New Orleans Baptist 
Theological Seminary. 
CProfile of Pilots attending the Air War College, 1984 (n=94). Unpublished data 
collected by author. . · 
dProfile of combined "safe" and "unsafe" F-4 Fighter Pilots analyzed by this study 
(n=91). 
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flying theA-1 O close air support fighter aircraft, all of whom are also airline pilots 
(Lewis, 1984, p. 65). Profile 3 reflects 94 military pilots in attendence at the Air 
War College in 1984 (Lardent, 1985). They comprise a composite group of fighter, 
bomber, and air transport pilots, about 85% of whom are Air Force pilots with the 
rest being Army or Navy /Marine/Coast Guard. Profile 4 reflects the combined 
profile of the "safe" and "accident prone" F-4 fighter pilots comprising the heart 
of the present study. 

What is immediately obvious is that pilots in general are indeed different from 
the general population in terms of personality structure. All four pilot groups 
differ substantially from the general population norms on most of the factors. 
This is not unexpected. What is unexpected is the degree to which the exclusive 
airline pilots (profile 1) differ from the exclusive military pilots (profiles 3 and 4). 
The exclusive military pilots are similar (within 0.5 STENS) on all but three 

. factors: A and M (which obviously differ significantly) and I (which reveals a 
difference, of only 0.6). Taking the averages of the factor scores of the exclusive 
military pilots (profiles 3 and 4), since they are so similar, and using these means 
as a basis for comparison, it is clear that the exclusive airline pilots (profile 1) are 
different from the exclusive military pilots on 14 of the 16 factors at magnitudes 
greater than 0.5 STENS. Only G and Q1 differences between the two groups are 
within 0.5 STENS. 

Those pilots functioning in both domains, the "hybrid" group (profile 2), differ 
from the exclusive military pilots, by more than 0.5 STENS, on eight of the 16 
factors: B, C, H, L, 0, Q1, Q3, and Q4. The exclusive airline pilots (profile 1) differ 
from the "hybrid" pilots, by more than 0.5 STENS, on seven of the 16 factors: E, F, 
M, N, Q1, Q2, and Q4. The only factor differences (greater than 0.5 STENS) 
common to both the "hybrids" vs. the exclusive military pilots and "hybrids" vs. 
the airline pilots are Q1 and Q4. In the case of Q1, the "hybrid" group (profile 2) is 
significantly lower than either of the other two groups (profile 1 and the average 
of profiles 3 and 4), and in the case of Q4, the mean score of the "hybrids" falls 
between those of the other two groups. The most plausible explanation for these 
patterns is one of self-selection and socialization, first into the pilot community 
generally, followed by further self-selection and socialization according to the 
role prescriptions of the more specific pilot domains. 

In summary, Table 2 reveals that all four pilot groups tend to be decidely cool 
and aloof, very intelligent, competitive, conscientious, tough minded, and 
disciplined. If normal range scores are included, then, in addition, all pilots could 
also be considered emotionally stable, impulsive and happy-go-lucky, socially 
bold, suspicious, and free from · guilt. Thus, discounting the magnitude of 
differences, there exists a commonality among all pilots on 11 of the 16 factors in 
the 16P F. Of course, the magnitude of differences cannot be discounted any more 
than can the differences in direction. For example, both airline pilots and the 
"hybrid" airline/ A-10 pilots (profiles 1 and 2) are much higher in ego strength or 
emotional stability than the purely military pilots (profiles 3 and 4). Similarly, 
they are also more socially bold, adventurous, and thick-skinned. Likewise, they 
are substantially more disciplined, compulsive, and have an increased ability to 
bind and focus anxiety, rather than permit it to free-float. They are dramatically 
more relaxed and tranquil than the relatively tense and driven purely military 
pilots. 
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All pilots with some military orientation (profiles 2, 3, and 4) are much more 
competitive and dominant than the exclusive airline pilots (profile 1). Also, they 
are far more self-assured; and they are far more naive and forthright. Other 
differences could be mentioned, but these cited are sufficient to highlight the 
personality dimensions that tend to differ~ntiate pilots from the general popula
tion and further differentiate pilot groups from each other. Especially intriguing 
is the pattern for A-IO/airline pilots (profile 2) which embodies distinctive 
elements from both the military and the airline domains, thus forming what has 
been called a "hybrid" profile. While not subject to statistical evidence, it is 
nonetheless interesting to note that, of the nine variables in Cattell's (1980) 
specification equation for "freedom from accidents," the airline pilots' profile 
(profile 1) reveals seven of the nine tending in the corresponding "safe" direction; 
the A-IO/airline pilots' profile (profile 2), six; the AWC pilots' profile (profile 3), 
four; and the F-4 pilots' profile (profile 4), only three. 

Therefore, if the admittedly questionable inference is made that airline pilots 
(including the A-IO/airline pilots) are by definition "safe," and if there is a 
generalized pattern for pilot safety, then the profile for the F-4 pilots who were 
deemed to be "safe" would tend to be most similar to th.at for the airline pilots. 
Conversely, the profile for the F-4 pilots who "crashed" would tend to be most 
dissimilar. 

RESULTS 

Table 3 reveals the respective profiles of the two F-4 pilot groups when they are 
classified according to outcome: "crashed" (profile 1) vs "safe" (profile 2). For 
convenience ofreference, the combined profile (profile 3) is also shown in Table 3; 
it is the same as profile 4 in Table 2. To determine if there are significant 
differences between the two groups, and if an accident prone profile could be 
identified, a relatively recently developed multivariate methodology was used: 
Cohen's (1982) Set Correlation. Set Correlation is a multivariate generalization 
encompassing multiple regression and correlational analyses. It employs overall 
measures of association which are interpreted as proportions of variance, along 
with set-partialed sets of variables. The technique will accomodate multiple 
dependent as well as multiple independent variables. 

The intercorrelation matrix consisted of all 16 primary or source factors of the 
16PF, the Holmes-Rahe SRRQ data, and the "safe-crash" data, the latter 
constituting the single dependent variable. "Crash" was coded 1, and "safe" was 
coded 0. The seven second-order or surface factors were also analyzed in a similar 
manner; however, that analysis yielded less significant and thus less powerful 
outcomes. This is not unexpected since second-order data are summary in nature, 
less sharply focused, and subsume multiple primary factors. Therefore, the 
second-order analysis will not be further addressed.The results of Cohen's set 
correlation analysis of the primary factor data are shown in Table 4. 
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TABLE 3 

PROFILES OF "SAFE" AND "CRASHED" F-4 PILOTS 
Profile 1a · Profile 2h Profile 3c 

"crash" "safe" "combined 

FACTOR M SD M SD M . SD 

- Primary Factors -

A Outgoing 3.7 1.7 4.1 2.1 3.9 1.8 
B Intelligent 8.0 1.7 7.7 1.3 7.9 1.5 
C Ego Strength 5.4 1.7 5.1 1.6 5.3 1.7 
E Dominant 7.7 1.9 7.4 2.0 7.6 2.0 
F Happy-go-lucky 6.1 1.9 6.1 2.4 6.1 2.2 
G Conscientious 7.2 1.6 6.1 1.9 6.9 2.1 
H Socially bold 5.8 2.0 5.8 2.6 5.8 2.3 
I Tender-Minded 3.9 1.8 4.4 2.0 4.1 1.9 
L Suspicious 5.5 1.9 6.0 2.0 5.7 1.9 
M Imaginative 5.5 1.4 5.3 1.9 5.4 1.6 
N Shrewd 4.6 1.7 5.0 2.2 4.8 1.9 
0 Guilt Prone 5.1 1.8 5.2 1.8 5.2 1.8 
Ql Experimenting 6.0 2.1 5.5 1.8 5.8 2.0 
Q2 Self-sufficient 7.0 1.7 6.4 2.2 6.7 2.0 
Q3 Controlleld 6.3 1.4 6.1 1.8 6.2 1.6 
Q4 Tense 6.0 1.7 6.5 1.8 6.3 1.7 

Stressd 265 155 245 134 255 145 

- Secondary Factors -

QI Extraversion 6.1 1.6 6.1 2.4 6.1 2.0 
QII Anxiety 5.7 1.4 6.1 1.6 5.9 1.5 
QIII Tough Poise 8.2 2.0 7.6 1.9 7.9 2.0 
QIV Independence 7.1 1.6 6.7 1.8 6.9 1.7 
QV Discreetness 4.8 1.7 5.2 2.1 5.0 1.9 
QVI Subjectivity 4.9 1.8 5.3 2.0 5.1 1.9 
QVIII Superego str. 6.7 1.3 6.0 1.7 6.4 1.5 

NOTE: Second-orde factor QVII is now shown since it is comprised almost entirely of 
Primary factor B. 
aPilots involved in "class A" accidents - "crashed" (n=47). 
hPilots deemed to be "safe" (n=44). 

· CCombined profile of "crashed" and "safe" pilots (n=91). 
dThe stress variable is derived from the Holmes-Rahe SRRQ not the 16PF. 
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TABLE 4 

DERIVED SET CORRELATION FUNCTION 
PREDICTING "CRASH" AND MAGNITUDE 

EACH BETA DIFFERS FROM ZERO 

Factor BETA t-radio p 

G Conscientious .50( .55) 4.89( 5.45) .000 

L Suspicious -.25(-.29) -2.48(-2.93) .015(.004) 

N Shrewd -.27(-.31) -2.76(-3.24) .007(.002) 

Q2 Self-sufficient .19( .21) 2.00( 2.27) .046(.024) 

Q4 Tense -.18(-.20) -1.88(-2.15) .060(.033) 

NOTE: Data in parenthesis reflect correlation for attenuatio~. R2=T2 since "crash" is 
the single dependent variable. Variables not shown in function are not significant at 
conventional levels. 
n=91: 45 "crashed," 44 were deemed "safe." 
t-ratios reflect differences between BETA values and Zero. 
R=.52(.58) (Multiple R between derived function and "crashing"). 
R2=.27(.33)-, Shrunk R2=.23(.29), T2.23(.29). 
Rao's F=6.339(8.475) for df=5 and 85;.f=.000. 

Five of the 16P F factors were significant at conventional levels and comprised 
the predictor set of BETA coefficients. The Holmes-Rahe SRRQ made no 
significant contribution toward explaining accident prone behavior. As shown in 
Table 4, compared to those deemed "safe," the F-4 pilots who "crashed" were 
extremely more conscientious (G+); substantially more trusting (L-), naive (N-), 
and self-sufficient (Q2+); and moderately more relaxed and tranquil (Q4-). The 
multiple correlation between the predictor set and "crashing," R=.52 (.58 
attenuated), is significant far beyond conventional levels. The index of determi
nation IB2) shows that 27% (33% attenuated) of the variance in "crashing" is 
explained by the predictor set. Actual cross-validation was not feasible due to 
small sample sizes, but the R2 shrunk, which.estimates the minimum magnitude 
of common variance that cross-validation would yield, is .23 (.29 attenuated). 
Since there is only one variable in the dependent set, T2 (trace squared) is 
identical to R2. These results are quite unexpected and revealing. They are 
inconsistent with the conventional views of the relationship between personality 
attributes and accident prone behavior, and they obviously constitute a "limited 
domain special case." This anomaly will be explored in the discussion section. 
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To determine how accurately the predictor-set BET As are able to identify the 
individual pilots who "crashed," vis-a-vis those who were "safe," the five relevant 
predictor variable STEN scores for each pilot were transformed to standard Z 
scores. They were then weighted by the corresponding BET As and summed to 
yield a prediction score (PS). Theoretically, the higher the PS, the greater the 
likelihood of "crashing." Interestingly, the mean of the PS distribution, M=.41, 
falls at a point where 47 pilots score higher and 44 score lower. Though 
statistically meaningless, this is precisely the same proportion of pilots who 
"crashed" versus those who were "safe." The SD of the standardized Z distribu
tion is .50. 

Table 5 reveals the individual results of prediction ( classification) outcomes in 
descending order of magnitude.Notice that at the extremes of the distribution the 
predicted outcomes, with one exception, are perfect. Of the ten highest PSs, nine 
were associated with "crashing" and only one with "safety." Of the ten lowest 
PSs, all were associated with "safe" outcomes. A contingency table was also 
constructed_ to better portray the prediction efficacy of the model. The PSs were 
grouped into seven intervals, with each group interval equal to one-half standard 
deviation, except for the two extreme intervals; they are open-ended.The middle 
interval is centered on the distribution mean. 

The contingency table shown in Table 6 provides bold evidence supporting the 
potential utility of the set-correlation, accident proneness, prediction model. At 
least it does for the F-4 fighter pilots comprising this study.Not unexpectedly, the 
model offers little utility within the middle one-half standard deviation. However, 
moving outward toward the tails of the distribution, there is dramatic 
improvement. Below a PS of -.23, the model offers 100% improvement over chance 
in identifying "crashed" pilots, and 107% improvement in identifying "safe" 
pilots. At the other extreme, above a PS of 1.03, the model offers 76% improvement 
over chance in identifying "crashed" pilots, and 81 % improvement for "safe" 
pilots. The x2 statistic (X2=15.2, df=l, P=.000) is significant far beyond con
ventional levels. At least for the pilots in this study, the model provides a level of 
discrimination that is operationally promising. 
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TABLE5 

PREDICTION OUTCOME PATTERN 
Predict Outcome Predict Outcome Predice Outcome 

Score Crash Safe Score Crash Safe Score Crash Safe 

1.45 * .61 * .25 * 
1.30 * .59 * .24 * 
1.15 * .57 * .20 * 
1.14 * .53 * .19 * 
1.12 * .53 * .16 * 
1.11 * .52 * .15 * 
1.11 * .52 * .10 * 
1.10 * .51 * .09 * 
1.09 * .50 * . .06 * 
1.05 * .49 * .06 * 
1.05 * .48 * .06 * 
1.00 * .48 * .06 * 

.96 * .45 * .04 * 

.96 * .45 * .04 * 

.93 * .44 * .02 * 

.86 * .44 * -.01 * 

.83 * .42 * -.03 * 

.81 * .40 * -.07 * 

.81 * .40 * -.09 * 

.80 * .39 * -.12 * 

.78 * .38 * -.20 * 

.71 * .38 * -.31 * 

.70 * .38 * -.33 * 

.69 * .36 * -.40 * 

.68 * .36 * -.43 * 

.67 * .34 * -.54 * 

.66 * .32 ' * -.58 * 

.64 * .28 * -.70 * 

.64 * .28 * -.75 * 

.62 * .25 * -.91 * 

.61 * 

NOTE: For total distribution (n=91), prediction score M=.41, SD=.50; for "crash" 
distribution (n=47), M=.65, SD=.38; for "safe" distribution (n=44), M=,16, SD=.46. 
Prediction scores are calculated from BETAs uncorrected for attenuation; correction 
has no effect on prediction outcomes. 
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TABLE6 

THEORETICAL UTILITY OF MODEL 
TO PREDICT ACCIDENT PRONENESS 

Observed Expected % Improvement 

"Crash" "Safe" "Crash" "Safe" "Crash" "Safe" 

PS>l.03 10 1 5.7 5.3 76 81 
PS>.78<1.04 7 2 4.6 4.4 51 54 
PS>.53,;:::.79 10 4 7.2 6.8 38 41 
PS>.28<.54 12 12 12.4 11.6 3 3 
PS>.03<."29 7 10 8.8 8.2 20 22 
PS>-.22<.04 1 6 3.6 3.4 72 77 
PS>-.23 0 9 4.6 4.4 100 107 

Total 47 44 46.9 44.1 

NOTE: PS="Prediction Score" calculated from BETA weights. Prediction scores are 
grouped in 7 One-half SD intervals centered around M; M=.41, SD=.50. 
% Improvement reflects improvement over chance o~omes. -
_!2=15.2 for df=l;...!!=.000. 

DISCUSSION 

The results of analysis of the F-4 fighter pilots are unexpected and rather 
unique. They are in clear opposition to Cattell's (1980, p. 164) generic profile of 
'~freedom from accidents." Apparently, fighter pilots constitute a "special case," 
and, for them, conventional views of accident prone behavior do not apply. The 
findings lend credence to the general reluctance of some American researchers to 
endorse a generalized, unitary model of accident proneness (Mintz & Blum, 1949). 
Obviously, a given quantity of a unitary set of psychological variables does not 
presage inevitable accident outcomes, irrespective of dynamic contingent 
variable interactions and their relationships to situational risk factors. This 
means that, e.g., just as there is no satisfactory "grand theory" of leadership 
(Stogdill, 1974), this study provides no evidence for a "grand theory" of accident 
proneness. This conclusion, however, does not at all warrant a rejection of the 
construct of accident.prone behavior patterns. Instead, it gives credence to the 
need to conduct what Miner (1977, pp. 230-234) has called "limited domain" 
research in the interest of developing "limited domain" theories. Just as there is 
no satisfactory "grand theory" of leadership (Stogdill, 1974), there is no viable 
"grand theory" of accident proneness, ·at least there isn't at our present level of 
knowledge. Fighter pilots comprise a very small segment of the population, and 
the risk contingencies with which they must deal are quite unique. Therefore, 
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rather than summarily rejecting the construct of accident prone behavior 
patterns, it seems more promising to actively study these "special cases" and 
develop limited domain models for them. 

The most striking finding to emerge from the present study is the high level of 
conscientiousness (G+) associated with "crashing." At first glance, this makes no 
sense, since high G has been associated traditionally and generically (until this 
study) with freedom from accidents. It is relevant to point out, however, that in a 
study by Fineberg, Woelfel, Ely, and Smith (1979), six categories of causal factors 
were identified as being particularly sensitive in their possible influence on 
aircraft accidents: channelized attention, disorientation, vertigo, distraction, 
excessive motivation to achieve, and overconfidence. It is entirely possible that 
factor G may be.involved in one or more of these six categories. Also, Krug (1981, 
p. 7) has pointed out that people scoring extremely high on G may set 
unrealistically high standards for themselves and, since flexibility is not part of 
their behavioral repertoire, may not know when to back off or quit. Thus, while 
high levels of G is generally associated with freedom from accidents, too much G 
may exacerbate accident prone behavior. In any event, as revealed in Table 2, 
pilots in general tend to be high in factor G. Why then·should those fighter pilots 
highest in G be more prone to crash? What follows is a proposed "best" 
explanation, and it requires a fuller discussion of factor G, the fighter pilot and 
his environment, and the influences of the other significant explanatory 
variables: L, N, Q2, and Q4. 

Factor G has been described as conscientiousness, conformity, and a major 
component of superego strength. Other names sometimes used include persis
tence, sense of duty, dedication, concern for moral standards, concern for rules 
and regulations, adherence to reference group norms, and perseverence (Cattell et 
al., 1980, pp. 88-89). These translate operationally into doing "what is right, what 
is expected, what is prescribed." For the fighter pilot, though, a principal 
wellspring for his standards or codes is the norms of the fighter pilot "fraternity" 
itself, not societal norms, religious imperatives, legal edicts, or even rules and 
regulations of the formal organization.Here are the roots for the "top-gun 
syndrome" and its inherent mystique. 

This conclusion is indirectly reinforced by an unpublished study by the author 
(Lardent, 1985). The Air War College (A WC) pilots identified in Profile 3, Table 2 
also completed the Motivational Analysis Test (MA1) (Cattell, Horn, Sweney, & 
Radcliff, 1964). The MAT assesses the more dynamic domain of motivation 
structure. The MAT scores, like those of the 16P F, are expressed in STE NS. One of 
the factors on the MATis Superego, and, in the general population, it is positively 
related to primary factor G and the second-order factor of superego strength 
(QVIII) on the 16PF. However, unlike the items that load on factor G, those 
loading on the MAT superego factor address more specifically deference to 
societal norms and organized religion. In a sense, the MAT captures the more 
dynamic. and environmentally induced aspects of superego strength, which are 
different from, but complementary to, primary factor G and second-order factor 
QVIII. Expressed in operational terms, at least for the North American culture on 
which the MAT is normed, deferenc;e to parental authority, respect for authority 
figures, conscientiousness, and conformity to reference group norms (the essence 
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of factor G and second-order factor QVIII) are positively related to the motiva
tional appeal of the norms and expectations· of the larger society and organized 
religion ( the essence of the MAT superego factor). 

Interestingly, while the AWC pilots prodllced a 16PFfactor G mean score of 
6.4, and a QVIII mean score of 6.2 (see Table 2), their MAT superego strength 
mean score was only 3.1 with a standard deviation of 2.1. Moreover, the 
correlation between factor G and Superego was nonsignificant at a level of only 
r=.01. Thus, while the A WC pilots, like the F-4 pilots, possessed a relatively strong 
sense of duty, it arose from sources more operationally relevant to them than the 
norms, ideals, and edicts of the larger society and organized religion. If this 
pattern is true for A WC pilots, who were then currently in an academic 
environment and not actively flying in an operational unit, it must be at least 
equally true (probably more so) for fighter pilots whose "purpose in life" is to fly 
and train to fight on a daily basis. 

The point is, a sense of duty to do "what is right" and "what is expected" is not 
an absolute . . It is a function of situational contingencies and the reference 
criterion source of the imperative to behave in prescribed ways. T}lus, while factor 
G may be a major determinant of gen, · ~ safety in the general population, and 
maybe even for some pilot groups, it is not a sufficient or appropriate one for 
fighter pilots. The fighter pilot sees himself as a member of a special breed. He is 
extremely competitive, self-assured, and achievement oriented. He tends to be 
something of a loner; however, he is fiercely loyal to his comrades, his unit, and 
the fighter pilot "fraternity." He strives to excel, besting his fellow pilots, while, 
at the same time, being careful not to undermine group cohesion. His general 
self-concept is: "Few are as good, and nobody is better than I am." These general 
attributes are epitomized in the fighter pilot. 

Now, consider these general attributes in context with the personality profile 
of the F-4 pilots who "crashed." They had a strong sense of duty or a high level of 
conscientiousness; however, it arose from a sense of personal challenge, 
accomplishment, and adherence to the norms of their reference group. Moreover, · 
they were more trusting, accepting, tolerant and unsuspecting than the "safe" 
pilot group. While a mean of 5.5 on factor Lis not at all low when compared to the 
general population, it is significantly different from the mean score of the "safe" 
group (5.5 vs. 6.0). Karson et al. (1976, pp. 56-59) describe factor L as "anxious 
insecurity" and make the point that low scores, even as low as 2, should be 
regarded as healthy. That may be true for the general population, but it 
apparently isn't for the fighter pilot who routinely functions in contingent 
situations that demand alertness and questioning. 

The pilots who "crashed" also tended to be somewhat naive compared to those 
who were "safe." Naive, in the sense used here, does not at all mean simple
minded, shallow, or lei;Js bright; In fact, those who "crashed" actually produced a 
higher mean score on intelligence (factor B) than those deemed "safe." Rather, it 
refers to being more forthright, unpretentious, ingenuous, open, spontaneous, etc. 
These may be desirable characteristics in the general population, but apparently 
mitigate against safety among fighter pilots. Instead, shrewdness, astuteness, 
calculativeness, fastidiousness, etc. tend to be associated with safety. The 
"crashed" pilots are also more self-sufficient than those deemed "safe." This is 
not a paradox, though it initially may appear to be. Those who "crashed" were 
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fiercely loyal to the norms and expectations of their reference group (G+), but they 
tended to meet and exceed them more through individual effort (Q2+) than 
cooperative group effort. 

The last explanatory variable in the set of prediction BET As is ergic tension 
(Q4}, although the appropriateness of the term "ergic" is questionable (see 
Cattell, H.B., 1989, pp. 293-305). Both the f'crashed" pilots and the "safe" pilots 
were moderately high on this factor (6.0 and 6.5 respectively), with those 
"crashing" being the lowest.Note (Table 2) that the airline pilots (profile 1) scored 
3.0 on Q4, and the "hybrid" airline/ A-10 pilots (profile 2) scored 3.8. Also note that 
the composite group of AWC pilots (profile 3), like the F-4 pilots, also obtained a 
Q4 score which is relatively high. Thus, the magnitude of difference on Q4 
between the exclusive military pilots on the one hand and those flying for airlines 
on the other (including the "hybrids") is generally in excess of a full standard 
deviation. This is a paradox, and it resists rational explanation. High Q4 is 
strongly associated with accident proneness in general (Cattell, 1980, p.164) and 
automobile accidents in particular (pp. 107-109). Karson and Pool (1957) report on 
71 Air Force pilots referred for medical/psychiatric/psychological evaluation 
due to flying deficiency (but not necessarily accident proneness per se). High Q4 
was a major characteristic among those pilots, and it is generally associated with 
performance degradation. 

The airline pilots and the A-IO/airline pilots shown in Table 2 are very low in 
Q4, suggesting healthy release and appropriate directiveness of their ergic 
tension. Both the A WC pilots and the F-4 pilots, however, are moderately high 
compared to the general population, and very high compared to the other two 
pilot groups. Why should this be? Is this pattern "state" or "trait" induced? Is 
there something in the active duty, military environment, persisting even to the 
less operationally demanding educational climate (A WC), that promotes high 
ergic tension and anxiety? Alternatively, is there something in the airline and/ or 
reserve military environment that mitigates tension and promotes tranquility? 
Complicating the enigma, the "crashed" F-4 pilots are moderately, but signifi
cantly, lower on Q4 than the "safe" F-4 pilots. Why? Answers to these questions 
remain elusive and resist rational explanation at this time. In spite of the enigma, 
however, whatemerges from the findings is a picture of the "special case" domain 
of the accident prone fighter pilot. Compared to his "safe" comrades, he is much 
more conscientious and deferential to the norms and expectations of his primary 
reference group: the fighter 'pilot "fraternity." He is more trusting, naive, self
sufficient, and, for whatever reason, experiences less tension. 

Hopefully, this study has shown that a generic personality profile for accident 
proneness, in the sense of a "grand theory," is not tenable, at least it isn't for 
fighter pilots, and probably not for other pilots as well. At the same time, the 
study does provide support for the concept of "limited domain" theories of 
accident proneness. Personality attributes, interacting with contingent variables, 
may be associated with an increased likelihood of accident event outcomes. 
However, certain personality factors that mitigate against accident prone 
behavior in one set of contingencies might serve to exacerbate it in another. 

More limited domain research needs to be undertaken and appropriate 
explanatory models developed. In addition to personality variables, which is the 
focus of this study, the more dynamic processes of motivation, attitudes, values, 
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etc. need to be incorporated. Also, increased awareness and control of situational 
context variables, along with life change ev:ents, demand attention. Is such a 
massive research effort worth the cost? In the present study, which is merely 
exploratory in nature, had a prediction score (PS) cutoff been established at . 79, 
20 of the 91 F-4 pilots would have been subjected to increased scrutiny and 
possibly temporarily grounded. Seventeen of the 20 were true positives, and 
preemptive action might have precluded their "crashing."Only three with PSs 
above . 79 were false positives. At the very minimum ($500,000 per class A 
accident), $8.5 million would have been saved. The costs: possibly mistakenly 
grounding three pilots pending further evaluation. Of course, this scenario is 
merely hypothetical, and it is certainly not suggested that the present study is 
operationally adequate to make such decisions. The sample size was relatively 
small, only about half the respondents submitted usable data, nothing is known 
~bout the ambient situation or focal stimuli associated with the "crash" events, 
the relevant,,population is not defined, data collection was retrospective, nothing 
is known about those pilots who did not survive, and, after all, the model was 
"folded back" on the sample from which it was derived. Still, the study does open 
a new vista and suggests the potential to be derived from more definitive, "limited 
domain" research into accident prone behavior. 
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