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SUMMARY 
It was the objective of this thesis to review and 

evaluate existing quantitative models for personnel se
lection and placement, and to propose an alternative 
model formulation utilizing certain basic information-
theory metrics. Initially, a careful review was given 
of the research that centers around the psychological 
as well as the decision-theoretic aspects of selection 
and evaluation, defining the parameters that need to be 
taken into account in model formulations. 

Basic model alternatives considered were the 
Bayesian approach and the regression approach. The latter 
contains the ANOVA paradigm and the correlational para
digm. The use of correlational statistics as employed by 
Brunswik's lens model was described as the most compatible 
basis for this research. Information theoretic model 
formulations were presented as alternatives to the linear 
regression model. Underlying assumptions were that in
formation-theory measures are applicable to human decision
making, and that these measures can be employed analo
gously to cue values in a multiple regression model. 

In order to test the model alternatives, empirical 
data collected in large industrial organizations were em
ployed. Also, hypothetical case information provided to 



and evaluated by personnel officers in these organizations 

was utilized. The evaluation of the data was based on a 

large number of regression runs for eight different models. 
2 

The multiple R of the empirical cases ranged from .30 to 

.58, of the fictitious cases from .17 to .87. The general 

conclusion reached was that information-theoretic model 

alternatives appeared to be competitive with linear cue 

models but need more evaluation. 
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CHAPTER I 
INTRODUCTION 

Definition of the Problem 
People differ greatly. Besides the easily dis

cerned physical differences, there are those qualities 
which are of prime importance in a working environment, 
such as intelligence, abilities, skills, motivation, and 
temperament. In the world of work, men's efforts have 
been organized and directed toward production of the 
great variety of goods and services demanded and consumed 
by society. Thousands of jobs are encompassed by the 
world of work; the variety of requirements is vast, and 
the human qualities necessary to get the work done differ 
greatly from job to job. With such variability in demand, 
in jobs, and in workers, programs of personnel selection 
and placement in industry are essential. 

The problem is to find ways and to devise methods 
which allow for an optimal match between men and jobs. 
This is desirable because of the high cost involved physi
cally and morally for both employer and employee. 

Purpose of the Research 
Ideally, it would be desirable to develop a method 

that would allow placement of all persons in jobs perfectly 
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suited to them and to society. This problem has two main 
aspects: Psychology attempts to measure and describe 
human variability, whereas methods of decision theory help 
to utilize these findings to select and place personnel 
systematically and rationally. 

This work centers around the decision-theoretic 
aspects which have received extensive attention by a number 
of researchers. The objective of this study was to review 
and evaluate existing methods and models for personnel 
selection and placement, and to propose an alternative 
model formulation utilizing certain basic information-
theory metrics. Initially, alternative models were tested 
using hypothetical pilot data. The most promising models 
thus developed subsequently employed empirical data for 
the estimation of the various model parameters. The sta
tistical methodology employed was that of linear regres
sion theory. 
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CHAPTER II 
LITERATURE REVIEW 

The field of personnel selection and placement 
may pose special requirements on methods and models 
in order for them to be applicable. Therefore, a care
ful review shall be given of the research that centers 
around the psychological as well as the decision-
theoretic aspects of selection and evaluation, defining 
the parameters that need to be taken into account in 
model formulations. 

The cost significance and the omnipresence of per
sonnel selection problems have resulted in a vast body 
of research since the early part of this century. It is 
intended to review those publications in the field which 
characterize the present standard of knowledge and method
ology. Though one should be concerned with the quantita
tive aspects of making selection decisions, it is also 
necessary to examine in considerable depth the origin of 
quantitative description of human work behavior: This is 
the contribution of industrial psychology. 

Dunnette (1966, p. 2) pointed at the complexity of 
questions inherent in personnel selection. What aspects of the job need to be taken into account for determining the human qualities necessary to do the job? How should the job 
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be analyzed and studied? What sorts of behavior constitute successful job performance and how may job behaviors best be described and measured? What methods should be used to 'size up' or measure the human qualities chosen as necessary for the job? What evidence shows adequately the relationships between certain measured human qualities and different job behaviors? 
The interrelated topics touched on by these ques

tions are centered around a major objective of personnel 
administration, the manpower development program of the 
firm (Dunnette, 1966). 

Considerations in Selection and Placement 
Several important considerations dictate the range 

over which an employment manager may exercise his judg
ment and the relative emphasis he may give to any place
ment problem (Dunnette, 1966) . The number of applicants 
relative to the number of jobs characterizes different 
types of placement problems. It may be necessary to as
sign a certain number of persons to an equal number of 
different jobs. This is a pure classification situation 
which has been successfully dealt with through methods of 
Operations Research. In contrast, when the number of ap
plicants is large relative to the number of jobs, much 
greater care in the matching of men and jobs may be ex
ercised. However, the number of applicants varies greatly 
for different kinds of jobs and at different times. 

For the institution, pure selection maximizes the 
over-all quality or effectiveness of job performance of 
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employees. For the individual, however, the guidance 
approach is best, because he desires to choose a voca
tion or job best suited for him. It is also desirable 
from society's standpoint to avoid as much as possible 
the underutilization of the capabilities of individuals. 
The most usual approach involves a careful weighing of 
institutional and individual considerations (ibid.). 

Wrong decisions have associated with them two 
kinds of relative costs that greatly affect personnel 
decision strategies. These related cost factors are due 
to the following kinds of errors (Dunnette, 1966, p. 7): First, an individual may be placed on a job on which he later fails; because a positive outcome (success) was predicted and failed to materialize, this kind of error is called a false positive error. Second, an individual may not be placed on a job in which he could have been successful; because this involves an inaccurate prediction of a negative outcome (failure), it is called a false negative error. 

The purpose of training programs is to modify em
ployees' knowledge, skills, and attitudes in order to 
equip them to do their jobs better. Personnel selection 
and job placement are inextricably intertwined with per
sonnel training. This is due to the fact that train-
ability of persons has a direct influence on the need 
for selectiveness, i.e., these two factors are somewhat 
inversely related. 

In a real setting, complete information about the 
relative odds of success for different people and for 
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different jobs would rarely be available. But selection 
decisions and job placement strategies must still be 
made, even when information is sketchy and incomplete. At 
least the employment manager should be able to make a 
statement about the accuracy of prediction, the assessment 
of which this research is in part devoted to. 

In the following sections attention is turned to 
the basic instruments involved in predicting performance 
and assessing accuracy of prediction which are require
ments for making selection or placement decisions. The 
first group of tools comprises those used to assess the 
applicant. These are tests, interview, and application 
blank. Then the performance evaluation process shall be 
examined since it supplies the dependent variables 
against which the prediction would have to be compared. 
Finally, it can be shown how information thus obtained 
can alternatively be utilized in methodical selection 
systems, employing optimization approaches and statistical 
techniques, some of which allow for rational utilization 
of computer methods. 

Applicant Assessment 
As previously pointed out, tests, interview, and 

application blank are the tools employed in assessing 
applicants. These instruments shall now be reviewed in 
the above sequence. 
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Tests 
In a variety of situations individuals have to make 

personnel decisions for which they have inadequate infor
mation. It is for that reason that psychological and 
educational tests exist. 

Therefore, it is desirable that a theory of test 
construction and use consider how tests can best serve in 
making decisions (Cronbach, Gleser, 1965) . Little of pre
sent test theory, however, takes this view. Instead, the 
test is conceived as a measuring instrument, and test theory 
is directed primarily toward the study of accuracy of 
measurement on a continuous scale (Cronbach, Gleser, 19 65). 
Hull (1928, p. 268) voiced a principle that has been the 
root of nearly all work on test theory: "The ultimate 
purpose of using aptitude tests is to estimate or fore
cast aptitudes from test scores." It is this view that 
Cronbach and Gleser (1965) proposed to abandon. They ac
knowledged the usefulness of accurate estimation, but 
maintained that the ultimate purpose of any personnel 
testing was to arrive at qualitative decisions. 

When they first came on the industrial scene in the 
1920's, psychological tests were hailed as a basis for 
finally placing personnel selection on a scientific basis 
(Lipsett, 1972) . Indeed, some evidence was accumulated 
to support this promise. Intelligence tests and clerical 
aptitude tests began to show significant validity for 
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selecting clerical workers in a variety of situations 
(Lipsett, 1972). Some studies showed positive correla
tions between success in apprenticeship training and 
mechanical aptitude tests, as well as tests of intelli
gence, mathematics, and space relations. 

Often, however, the scientific contribution of 
testing needs to be questioned. What can happen, if one 
neglects validation studies, was described by Lipsett 
(1972, p. 649) : In many instances, the application of tests was actually counter-productive. Assuming that high intelligence was desirable in any job, many organizations used a test like the Wonderlic to screen out low scorers who would actually have performed with greater stability and satisfaction in routine jobs.... 

In the 1960's, widespread concern over civil rights and disproportionate rejection of applicants from minority groups led to the discovery that paper*-and-pencil tests tended to eliminate an inordinate percentage of minority applicants. When social pressures began to force more employment of minority group members despite low test scores, it was discovered that many individuals with low test scores could perform fully as well in many jobs, especially those in manual factory work, as those with higher test scores. 
A highlight in this development was the well-

publicized Motorola Case raising the question of inad
vertent racial discrimination by using psychological tests 
(cf. French, 1965) . Berdie (1965, p. 146) explained: "We 
have assumed homogeneous populations when we may not 
have them. . . ." 
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Presently, employers are being asked to demonstrate 

the job-relatedness of their tests (O'Leary, 1972). The 
Civil Rights Act of 1964 sought among other things to en
sure maximum employment of members of minority groups to 
overcome the social problems arising out of unemployment 
of these groups. To this end, the Equal Employment Oppor
tunity Commission, which was established by this Act, 
issued guidelines providing that employment testing should 
not be done unless there was evidence for the validity of 
the test in the particular job situation (Lipsett, 1972) . 

At this point, it is important to understand what 
is considered a test in the eyes of the EEOC (O'Leary, 
1972, p. 171): The term 'test' includes all formal, scored, quantified, or standardized techniques of assessing job suitability including, in addition to the above, specific qualifying or disqualifying personal history or background requirements, specified educational or work history requirements, scored interviews, biographical information blanks, interviewers' rating scales, scored application forms, etc. 

This stand of the EEOC resulted in an enhancement 
of the proper use of testing. To quote U.S. Supreme Court 
Chief Justice Burger (Personnel Journal, 1972, p. 283): 
"What Congress has commanded is that any tests used, must 
measure the person for the job, and not the person in the 
abstract." Proper use means first of all proper valida
tion. This must be done with respect to the job as well 
as taking into account the individuals filling the job. 
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"Test validation can't be imported. . . . (Per
sonnel, Nov.-Dec, 1 9 7 0 , p. 6)." Each test has to be 
validated for the specific situation to which it applies. 
An exception would be if the number of employees in a 
workforce is fewer than the number usually required for 
validation. "Thirty employees is considered the minimum 
number necessary for validating; 100 is plenty (ibid.)." 
In case of an insufficient number, Ghiselli's (1966) work 
"The validity of occupational aptitude tests" may be a 
useful reference. 

EEOC guidelines state "... that properly vali
dated and standardized employee selection procedures can 
significantly contribute to the implementation of non
discriminatory personnel policies (Personnel Journal, 
April, 1 9 7 2 , p. 2 8 3 ) . " Significant effort has been spent 
in investigating the cultural bias of tests and in pro
posing alternatives (Bartlett, O'Leary, 1 9 6 9 ; Berdie, 
1 9 6 5 ; Guion, 1 9 6 5 ; Krug, 1 9 6 6 ; Anastasi, 1 9 6 6 ) . 

Guion (1965) did not fail to point out that the 
very factors that depress test scores may also depress 
performance on the job, so that validity and racial dis
crimination need not be mutually exclusive. Bartlett 
and O'Leary (1969) discussed the possibilities that may 
be found in "culture-free" tests on the one hand and 
"culture-equivalent" ones on the other. Those of the 
latter group have been successfully developed by Schwarz 
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(1961). They were intended to be administered separately 
to groups of low socio-economic background. 

Other efforts were directed toward more general im
provement of test utilization in a total personnel assess
ment system (O'Leary, 19 72), as well as toward the devel
opment of non-test methods. Non-test methods, however, 
would be a way out only if quantification of results is 
no longer desired since, otherwise, the EEOC's definition 
of a test would apply and these methods would consequently 
be open to scrutiny. 

O'Leary (1972) suggested that discontinuing the use 
of valid employment tests could increase the probability 
of unfair practice through reliance on human judgment and 
raise costs through higher turnover and poorer performance. 

Hasler's (1972) discussion suggested an alterna
tive to generate assessment of individual work behavior 
for employee selection, placement, and promotion by means 
of descriptive validities: "Descriptive validity is the 
most appropriate kind of validity for global, over-all 
statements of probable work behavior of individuals. 
Such statements typically come from the interpretation by 
a psychologist of score profiles or assessment results 
(Hasler, 1972, p. 13)." 
Interview 

The interview is generally assigned prime signifi
cance in the selection process, although it is probably 
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the one item with the least validity. Its effectiveness 
and utility has been seriously questioned as a result of 
several comprehensive reviews of the research literature 
(Wagner, 1 9 4 9 ; England and Paterson, 1 9 6 0 ; Mayfield, 1 9 6 4 ; 
Ulrich and Trumbo, 1 9 6 5 ; Wright, 196 9) . 

Mayfield (1964) cited findings of lack of validity 
for the process and concluded that "... knowledge of the 
selection interview is only a little more advanced . . . 
(cf. Wright, 1 9 6 9 , p. 3 9 ) " than it was at the time of 
Wagner's review in 1 9 4 9 . However, he felt that two prin
cipal new approaches held promise. They were (Wright, 
1 9 6 9 , p. 3 9 1 ) : (1) Research dividing the interview into units, providing, in effect, a microanalysis of the procedure in contrast to the usual macroanalysis, and, 

(2) Renewed concern with 'studying the process of decision-making as it occurs in the selection interview' instead of viewing interview results only. 
Mayfield (1964) made 15 prescriptive statements per

taining to (cf. op. cit.) (a) interview structure and pro
cess, and (b) validated outcomes of the interview. In 
regard to (a) he found that structured interviews generally 
provided higher inter-rater reliabilities than did un
structured interviews. With respect to category (b) he 
stated that interviewers were inconsistent in their inter
pretations of data obtained in the interview; they tended 
to make their decisions early in the unstructured 
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interview; intelligence could be best estimated from an 
interview, but interviewer predictions based on inter
views and test scores were no more accurate than those 
based on the score alone; negative rather than positive 
information appeared to be most influential on the inter
viewer . 

This last point led Webster (19 64) to the conclu
sion that "interviewers are more influenced by unfavorable 
than by favorable information (p. 87)." He suggested 
that, per unit of importance, interviewers gave less 
weight to positive information. This contradicts Bolster 
and Springbett (1961), who stated that interviewers gave 
more weight to negative information. 

Wright (1969) considered as highly significant the 
report which summarizes nine years of work by Webster 
(1964) and his colleagues. Seven principal findings 
with respect to the problem of decision-making in the 
employment interview were as follows (Wright, 1969, p. 
393) : (1) Interviewers develop a stereotype of a good candidate and seek to match interviewees with stereotypes; 

(2) Biases are established by interviewers early in the interview and tend to be followed by favorable or unfavorable decisions; 
(3) Unfavorable information is most influential on interviewers; 
(4) Interviewers seek data to support or deny hypotheses and, when satisfied, turn their attention elsewhere; 
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(5) Empathy relationships are specific to individual interviewers; 
(6) A judge's decision (and, by implication, an interviewer's) is different when fed information piece by piece rather than simultaneously; and 
(7) Experienced interviewers rank applicants in the same order although they differ in the number they will accept. 
A microanalytic study was conducted by Carlson and 

Mayfield (1967) . They found that managers responded more 
readily to negative than to favorable information. Also, 
inter-rater reliability turned out to be significantly 
greater for unfavorable than for favorable applicants. 

Conversely, a macroanalytic research approach is 
taken to study the validity of the interview, all of the 
research on the "structured" or "patterned" interview 
fitting this category (op. cit.). 

Banta (1967) conducted an innovative study, compar
ing leaderless group discussions and individual inter
views as selection devices. She found the two to be 
equally valid and reliable. 

Downs (1968) reported an attempt to quantify the 
impressions interviewers and interviewees had of the inter
viewing process. One of his more interesting findings 
relate to the response of interviewers to the question of 
the confidence they had in their decision. Eighty-one 
percent of the interviewers indicated their confidence 
level was 75% or higher (3% of them indicated 100% confi
dence! ) . 
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This result contrasts interestingly with a 17-year 

experience of interviewing applicants for jobs as stock 
brokers, reported by Ghiselli (1966). He found a corrected 
validity coefficient of .51. However, the biserial coef
ficient of correlation between the criterion of success 
on the job (survival with the company for a three-year-
period) and the interview rating was only .35. The usual 
selection interview has produced such low reliability and 
validity in study after study that many researchers recom
mended its discontinuance (Dunnette, 1962; England and 
Paterson, 1960). 

Structured or patterned interviews received a good 
deal of attention. A recent study by Carlson, Thayer and 
Mayfield (1971) suggested that only the structured inter
view generated information that enabled interviewers to 
agree with each other. They reported a median inter-
interviewer correlation of .62. This result was similar 
to that of Maas (1965). There was some evidence that 
structured interviews were being used increasingly as a 
selection and promotional tool (LIAMA, 1968) . 

Wright, Carter, and Fowler (1967) attempted to de
termine if the interview added anything of a substantive 
nature to an assembled civil service selection procedure. 
They found that apparently the written test and the oral 
interview were sampling different candidate behavior; there 
was no consistent relationship between candidate scores on 
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the written exam and the oral interview. What might have 
added to the discrepancies could have been an error caused 
by coding of the interview responses as found by Crittenden 
and Hill (1971). 

A question of obvious importance is the effect of 
experience on the performance of interviewers. It was in
vestigated by Rowe (19 60). He found that when evaluating 
the same recruits, interviewers with similar experiences 
did not agree with each other to any greater degree than 
did interviewers with differing experiences. It was con
cluded that interviewers benefit very little from day-to
day interviewing experience (Carlson, 1967). It was im
plied by Carlson et al. (1971) that systematic training 
would be needed, with some feedback mechanism built into 
the selection procedure, to enable interviewers to learn 
from their experience. The job performance predictions 
made by the interviewer ought to be compared with how the 
recruit actually performs on the job. 

In the conclusions of his comprehensive review, 
Wright (1969) recommended more macroanalytic research on 
the structured interview, being the only technique that 
has demonstrated consistent reliability. Furthermore, 
he recommended work be expanded in the model-building 
area, involving a multi-disciplinary approach. 
Personal History Information 

The Application Blank, as well as measures such as 
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the Biographical Information Blank, the Individual Back
ground Survey, and the Life History Blank provide the so-
called biographical items. There exist several categor
ies of these types of items and it is quite controversial 
what items should be called biographical (Henry, 1965; cf. 
Asher, 1972, p. 251): For example, a biographical item may vary on any of these dimensions: verifiable - unveri-fiable; historical - futuristic; actual behavior - hypothetical behavior; memory -conjecture; factual - interpretative; specific - general; response - response tendency; and external event - internal event. 
Some have advocated that only an individual's historical ex
periences, events or situations that are verifiable should 
be classified as biographical items (cf. Asher, 1972) . 

Asher (1972) listed a number of studies using his
torical and verifiable biographical items, which were con
ducted between 1960 and 1970. In the reviewed research, 
the scorable application blank was used to predict work 
behavior that ranged from unskilled to skilled. Where the 
biographical items were used in a combination as a predic
tor rather than as single items, the following cross-
validated correlations were obtained from 11 studies: 
35% were .60 or higher; 55% were .50 or higher; 74% were 
.40 or higher and 9 7% were .30 or higher. 

A comprehensive comparison between the predictive 
power of biographical items and other predictors was con
ducted by Asher (1972), utilizing validity coefficients 
derived by Ghiselli (1966) and by Ghiselli and Barthol 
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(1953) . On the whole, it was stated that biographical 
items were about 50% more reliable than other predictors, 
such as intelligence,, aptitude, interest, and personality. 
It appeared that biographical items were more often re
lated to criteria like job tenure, than to job performance 
measures as such (Tiffin and McCormick, 1965) . 

Asher (1972) presented a theoretical explanation 
for the superior performance of biographical items. "The 
data seem to suggest that accurate prediction is a func
tion of a point-to-point correspondence between predictor 
space and the criterion space (p. 261)." An example would 
be the fact that the best single predictor of college grade 
point average is high school grade point average (Fishman 
and Pasanella, 1960; Freeberg, 196 7). 

Not all findings were quite as overwhelming as 
Asher's report. Roach (1971) described a substantial loss 
in predictive power of a weighted application blank for 
identification of probable early terminators. In a three 
to five year follow-up the biserial correlation coeffi
cient reportedly dropped from .49 to .33 (Buel, 1964). 
Roach held changes in labor market conditions, manpower 
needs, and personnel policies responsible. 

Considerable work has been done in an attempt to 
improve the biographical items. Owens, Glennon and 
Albright (1966) established a set of rules as heuristic 
aids in developing biographical items: 1. Brevity of 
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the question; 2. Options should be expressed in numbers; 
3. Options should contain all alternatives; 4. Items 
should convey a neutral or pleasant connotation. Owens 
suggested the following further guidelines (cf. Asher, 
1972, pp. 261f ): "... An item should not try to re
trieve information beyond the memory of the respondent; 
extremes on the continuum of choices may be more consistent 
than those in the middle position; statements should be 
positively worded; and a response continuum should not be 
defined in qualitative terms as for instance, 'seldom, 
occasionally, and frequently.'" 

The question of item accuracy was investigated by 
Mosel and Cozan (1952) . The result was generally satis
fying, although some applicants had a tendency to upgrade 
information, mainly with respect to job duties. It was 
proposed that accountability should be tested as it may 
be a powerful determinant of an item's accuracy. 

The following is a brief summary of further re
search on different types of biographical items, all of 
which are intended to provide further and deeper insights 
into personality characteristics in order to project work 
behavior. Spiegel (1970) developed items beyond the 
verifiable factual level in an attempt to measure past 
work behavior. Harrel (1970) found certain contraindi-
cated items which signaled unsuccessful performance. These 
were for instance too frequent change of address, excessive 
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personal indebtedness, unexplained gaps in the employment 
record, and frequent change in jobs. Walther (1961) sug
gested self-descriptive multiple choice items in order to 
predict turnover and performance. He later showed (1962) 
that self-description items had biserial correlations of 
.64 and .60 with rate of promotion. 

The methodology of analysis of biographical items 
was looked into by Buel (19 72) . He made specific recom
mendations as to the use of a validated biographical form. 
Novack (1970) developed a fairly sophisticated weighted 
application blank, defining a cutting score and "maximum 
differentiation." His method allowed for elimination of 
90% of short term employees. Lunneborg (196 8) and Webb 
(1960) attempted innovative statistical strategies to 
increase the predictive power of biographic items. 
Lunneborg used techniques developed by Horst (1954, 1955) 
to attain multiple absolute and multiple differential 
prediction. 

As areas for further research, Asher (19 72) sug
gested among others the inspection of data for curvi
linear relationships. "For instance, Schuh (1967) has 
pointed out that there is ample evidence at least when 
the criterion is turnover, that non-linear relationships 
exist for intelligence, aptitude, personality tests, and 
biographical items (p. 266)." 



Performance Evaluation 
Criteria 

Any investigation of human behavior involves the 
use of some appropriate dependent variable, usually re
ferred to as a criterion. If the purpose is one of analy
sis of individual variables, such as in personnel selec
tion, the criterion measures for individuals would be re
lated to individual characteristics. For example, the 
criterion would be a measure of job performance, and the 
individual characteristics would be test scores and bio
graphical or interview information. 

Job performance criteria are intended to reflect, 
in quantifiable or otherwise meaningful terms, the extent 
to which individuals are fulfilling the stated or unstated 
performance requirements of their jobs. Some of the speci 
fic types of job performance criteria are (Tiffin and 
McCormick, 1965): Quantity of work, quality of work, 
learning time, or its equivalent, training cost, tenure 
on the job, absenteism, promotions, job sample, and rating 
of employees by their supervisors. Ratings used as a 
criterion may be of over-all job performance, or of some 
particular aspect of performance. 

Care is required to select or develop the criterion 
to be used. There are three basic considerations (ibid.). 
The first is relevance. It refers to the extent to which 
criterion measures of different individuals are meaningful 



in terms of the objectives for which such measures are de
rived. Freedom from contamination is the second and refer 
to the lack of influence of differences in situational 
variables that might serve to "contaminate" criterion 
measures for individuals. Third, reliability reflects 
upon the stability of the criterion. It describes to what 
extent the relatively permanent, or continuing, level of 
performance of several individuals on the job in question 
is accounted for by the criterion. 

The multi-faceted nature of the purposes and objec
tives of jobs gives rise to what is called the various 
criterion dimensions (Ghiselli, 1956). As an example, if 
quantity and quality are pertinent aspects of a job, they 
might serve as the basis for two corresponding criteria. 
Seashore et al. (1960) presented an example of five such 
criteria which turned out to be all relatively independent 
from each other. These and other results were interpreted 
as contradicting the validity of "over-all job performance 
as a unidimensional construct, and as a basis for com
bining job performance variables into a single measure 
having general validity. Dunnette (19 63a) also argued for 
the use of criterion dimensions and suggested that we 
". . . cease searching for single or composite measures of 
job success and proceed to undertake research which accept 
the world of success dimensionality as it really exists 
(p. 252)." Ronan (1963) discussed the possibility of 
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using factor analysis in singling out relatively indepen
dent underlying factors based on a larger number of vari
ables describing the subjects. 

On the other hand, in a research setting where one 
is interested in identifying personal factors that are 
associated with job success, the practical problem at hand 
is that of predicting some over-all level of performance 
for such purposes as making employment decisions. For this 
purpose, Brodgen and Taylor (1950) proposed the use of a 
"dollar criterion," where this common denominator could be 
used to establish the relative value of employees on a 
particular job. Several other bases for combining cri
teria were mentioned by Nagle (1953) . These methods in
cluded : 1. Weighting subcriteria on the basis of judgments by 'experts1 in terms of judged relevance to the ultimate criterion. 

2. Weighting subcriteria on the basis of data from factor analyses. 
3. Weighting subcriteria on the basis of their reliabilities (this gives more weight to those that are more reliable). 
4. Other statistical methods. 

With respect to the last point. Tiffin and McCormick (1965) 
suggested the use of multiple regression analysis. But 
they also expressed the view that the most rational basis 
for weighting of subcriteria be in terms of relevance. 

In this context, another important factor deserves 
mention: There is evidence that criteria may be "dynamic" 
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in nature ( G h i s e l l i , 1 9 5 6 ) . G h i s e l l i and Haire (1960) 

r e p o r t e d , f o r example, t h a t with a group of investment 

salesmen, performance was cont inuing to change ( g e n e r a l l y 

t o improve) during a 10 year per iod a f t e r i n i t i a l employ

ment. They proposed tha t r a t e of change in performance 

could serve as a p o s s i b l e c r i t e r i o n . 

Performance A p p r a i s a l 

"Performance a p p r a i s a l i s a sys temat ic e v a l u a t i o n 

of personnel by t h e i r s u p e r v i s o r s or o t h e r s who are 

f a m i l i a r with t h e i r work performance ( T i f f i n and 

McCormick, 1 9 6 5 , p . 2 2 3 ) . " I t was e s t imated t h a t over 

t h r e e - f o u r t h s of a l l U . S . companies now have performance 

a p p r a i s a l programs ( S p r i e g e l and Mumma, 1 9 6 1 ; M i l l e r , 

1959) . 

These are the common g o a l s of performance a p p r a i s a l 

programs (Oberg, 1 9 7 2 , p . 6 1 ) : 

1 . Help or prod s u p e r v i s o r s t o observe t h e i r 
subordinates more c l o s e l y and t o do a b e t t e r 
coaching j o b . 

2 . Mot iva te employees by prov id ing feedback on 
how they are do ing . 

3 . Provide back-up data for management d e c i s i o n s 
concerning mer i t i n c r e a s e s , t r a n s f e r s , d i s m i s 
s a l s , and so on. 

4 . Improve o r g a n i z a t i o n development by i d e n t i f y 
ing people with promotion p o t e n t i a l and p i n 
p o i n t i n g development needs . 

5 . E s t a b l i s h a re search and r e f e r e n c e base f o r 
personnel d e c i s i o n s . 

There e x i s t s a wide range o f performance a p p r a i s a l 
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t echn iques , the more common ones be ing the f o l l o w i n g 

( i b i d ; T i f f i n and McCormick, 1 9 6 5 ) : 

1 . Essay a p p r a i s a l 
2 . Graphic r a t i n g s c a l e 
3 . F i e l d review 
4 . Forced-cho ice r a t i n g 
5 . C r i t i c a l i n c i d e n t a p p r a i s a l 
6 . Management-by-object ives approach 
7 . Work standards approach 
8 . Ranking methods 
9 . Assessment cen ter s 

1 0 . Employee comparison systems 

A b r i e f look s h a l l be taken a t the most w ide ly used 

among these methods. The essay a p p r a i s a l asks the r a t e r 

t o w r i t e a paragraph or s o , cover ing an i n d i v i d u a l ' s 

s t r e n g t h s , weaknesses , p o t e n t i a l , and so on. The most 

common type of performance a p p r a i s a l system employs 

graphic r a t i n g s c a l e s ( T i f f i n and McCormick, 1965) . They 

may not y i e l d the d e s c r i p t i v e depth of an e s say a p p r a i s a l 

but are more c o n s i s t e n t and r e l i a b l e . T y p i c a l l y , a graphic 

s c a l e a s s e s s e s a person on the q u a l i t y and q u a n t i t y o f h i s 

work ( i s he out s tand ing , above average , average , below 

average , or poor?) and on a v a r i e t y o f o ther f a c t o r s t h a t 

u s u a l l y inc lude persona l t r a i t s l i k e r e l i a b i l i t y and c o 

o p e r a t i o n . The o ther methods are l e s s f r e q u e n t l y used 

in i n d u s t r y . They were d e s c r i b e d e . g . by T i f f i n and 

McCormick (1965) and by Oberg ( 1 9 7 2 ) . 

There are s e v e r a l l i m i t a t i o n s and sources o f e r r o r 

a s s o c i a t e d with convent iona l r a t i n g s c a l e s . Ronan 

c l a s s i f i e d these a s : 

1 . Defec t in the instrument i t s e l f ; 
2 . Errors inherent with the r a t e r ; 



26 
3. Error in compilation and use of data derived. 

He discussed the following to avoid a defect in 
the instrument: One ought to consider the relevance of 
the criterion to job requirements. Furthermore, the proper 
number of steps of the rating scale would need to be as
sessed. Conklin (1923) suggested for untrained raters a 
maximum of five steps on a unipolar or nine steps on a 
bipolar scale. Symonds (1924) said that seven steps were 
optimal. The subjectivity in the interpretation of terms 
like "average," "excellent," "very poor" prompted 
Helmstadter (1965) to advise against their use. He also 
suggested to avoid extreme words like "never" or "always," 
since raters presumably did not use them. 

Common errors inherent with the rater are: (1) per
sonal bias, (2) central tendency, (3) halo effect, and (4) 
logical error (Cangemi, 1970). Personal bias, or con
stant errors (Tiffin and McCormick, 19 65) result when the 
evaluator rates consistently most individuals too high or 
too low. The error of central tendency signifies that 
the evaluator seldom ever gives ratings at the extremes 
of the scale. The halo effect usually is found in those 
operating under the presence of strong personal biases 
toward the individual. That is, the rater rates an indi
vidual the same or nearly the same on all characteris
tics, as first pointed out by Thorndike (192 0). To 
minimize the halo effect. Tiffin and McCormick (1965) 
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recommended that each supervisor rate all his men on one 
trait before going on to the second trait, and so on. 
They also suggested arranging the chart itself so that 
the desirable end of some traits is on the right-hand 
side, whereas the desirable end of others is on the left-
hand side of the scale. The fourth error, the logical er
ror, was said to result from a misunderstanding of the 
characteristic to be rated (Cangemi, 1970). The rater 
rates an individual on his narrow conception of the trait 
he is measuring. "The logical error can be expected with 
high frequency when no definitions are found regarding the 
characteristics being rated (Cangemi, 1970)." Two cre
ative approaches to minimizing common rater errors deserve 
mention. Cangemi (1970) presented a professional-
supervisory rating scale, offering the opportunity of 
letting an individual rate himself, using the identical 
scale as is used by his supervisor. Cohen (1972) suggested 
a new version of the critical incident checklist, the for
mat of which supposedly minimized common appraiser errors. 
The specimen checklist, as it was called, required the 
appraiser to diagnostically report behavioral incidents 
observed, based upon prompted recall. 

Errors in compilation and use of data derived can 
be manifold. First of all, there may be several factors 
unduly and unknowingly influencing the rater, so that 
care should be taken when evaluating the data by 
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statistical means. Among such factors are department, job, 
age, and length of experience (Tiffin and McCormick, 1965). 
For the purpose of statistical evaluation, it may be use
ful to pool the ratings of several raters. A study by 
Bayroff, Haggerty, and Rundquist (1954) suggested that 
pooled ratings by competent raters were better than single 
ratings. In case of inter-rater differences, another major 
undesirable influence in compilation of data derived, the 
ratings should not be compared or pooled across different 
raters, unless they are adjusted for the differences. 
There are two basic methods to accomplish this (op.cit.). 
If there is only a contaminating difference in the means, 
one would have to compute the average of the ratings 
given by each rater as well as the average over all 
raters. Then the difference between the two averages 
has to be added to or subtracted from the individual 
rater's mean, in order to bring his ratings into alignment 
with those of other raters. A systematic method of ad
justing for differences in both mean and variances, is to 
convert all ratings to a common set of numerical values. 
Such a standard score as e.g. a z-score, indicates the 
relative position of an individual case in a distribution 
(Tiffin and McCormick, 1965) . 

Once the ratings have been obtained and adjusted as 
necessary, one has to ascertain their reliability and va
lidity. The concept of reliability refers to their 
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consistency with respect to different raters and with re
spect to different rating times. The reliability of 
rating scales is typically between .35 and .50 for indi
vidual trait ratings and somewhat higher for "total" 
ratings (ibid.). With a ranking procedure, ratings with 
reliabilities as high as .85 to .95 were obtained (Taylor, 
1955)• The validity of ratings is the degree to which 
they are truly indicative of the intrinsic "merit" of 
employees. It is usually difficult to obtain quantita
tive evidence of the validity of ratings. 

Strategies for Personnel Decisions 
From among the major steps undergirding any program 

of personnel selection and placement, individual differ
ences measurement and job behavior observation have been 
discussed. Only job analysis has been omitted since it 
is of minor importance in the framework of this research. 
In selection, one seeks to predict later job behavior 
from the results of measures administered when candidates 
apply for the job. To do this, one needs a blueprint 
summarizing all the things to take into account as one 
attempts to establish predictive and stable relations 
between the attributes of people, their jobs, and the 
behavior they show on their jobs (Dunnette, 1966) . 

In the last decade, formal decision models have 
proven to be a valuable tool as a basis for effective 
decision making. Clarke (1969) suggested a five step 



30 

procedure for the formal dec i s ion-making approach t o 

problems: 

1 . Def ine the problem and s t a t e the o b j e c t i v e ( s ) ; 
2 . Quantify the v a r i a b l e s ; 
3. Develop a model of the system under s tudy; 
4 . Tes t the model; 

5 . Implement the q u a n t i t a t i v e t o o l . 

Clarke (19 69) examined the l i t e r a t u r e d e a l i n g with those 

types of d e c i s i o n models f o r personnel s e l e c t i o n and a s s i g n 

ment which are concerned with o p t i m i z a t i o n in terms of 

d o l l a r va lues or u t i l i t i e s . I t was proposed t o d e f i n e a 

mathematical model as an a b s t r a c t i o n o r an e x p l i c i t r e p 

r e s e n t a t i o n of r e a l i t y . 

The advantages and l i m i t a t i o n s of mathematical 

models f o r personnel s e l e c t i o n were summarized s u c c i n c t l y 

by Cronbach and Gle ser ( 1 9 6 5 , p . 5) f o l l o w s : 
The advantages l i e in the p r e c i s i o n with which 
conc lus ions can be s t a t e d , the f i n a l i t y with 
which they can be e s t a b l i s h e d , and the wide 
range o f c ircumstances t o which a d e r i v a t i o n 
can app ly . . . . The d isadvantage of the 
mathematical a t t a c k i s t h a t i t i n v o l v e s a s 
sumptions about p o s t u l a t e d v a r i a b l e s t h a t 
have never been observed . 

Cronbach and Gle ser (1965) developed a s e l e c t i o n 

and placement model in which the expected u t i l i t y of d e 

c i s i o n s was obta ined by summing the expected payof f per 

man accepted and s u b t r a c t i n g the c o s t of the t e s t i n g . The 

o b j e c t was t o determine the s t r a t e g y t h a t maximized 

u t i l i t y . 

Kao and Rowan (1959) examined the problem of f i l l i n g 

a personnel quota where the quota was s t a t e d in terms of 
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people productivity on the job rather than in terms of 
people hired. The model developed minimized cost, subject 
to a given probability that a specific number of success
ful employees were hired. 

Mahoney and England (1965) discussed the drawbacks 
of traditional methods of statistical decision rules for 
employee selection: These traditional approaches . . . are inadequate since they fail to consider the cost consequences of their application. The maximum differential approach, for example, implicitly assumes that errors of accepting a failure candidate or rejecting a successful candidate are of equal consequence.... Realistically, there should be a balancing of recruitment costs and misclassification costs in the determination of the selection decision rule without a focus solely on one cost or the other. Further, the relative costs ... or misclassification error should be explicitly taken into account and permitted to vary with the situation (pp. 366 f). 

An optimal solution was developed for the relatively 
clearcut assignment problem, as defined by Flood (1956, 
p. 61) : . . . The assignment problem is to assign N men optimally to N different jobs. In this application it is supposed that a numerical performance rating is given for each of the N! man-job combinations and an optimal assignment is one that minimizes the sum of the N applicable ratings. For example, the ratings might be estimated times, or costs, for the various man-job combinations. Kuhn (1955) described the Hungarian method, which is an 
algorithm for solving the assignment problem based on the 
work of D. Konig and J. Egervary. Further problems of 



related nature were discussed by Belinski and Gomory 
(19 64) - the dual to the Hungarian method; by Votaw 
(1958) - the quota problem, who also considered priority 
sequenced allocation. 

The last one in the series of "allocation problems 
which are based on linear programming techniques, is the 
unique model developed by King (196 5). He considered per 
sonnel assignment as a two-stage process: (1) prediction 
on the basis of test results; (2) optimal allocation of 
personnel to job vacancies. King attempted to integrate 
the two phases into one model, assigning subjective value 
judgments to the variables of the model. 

Holt and Huber (1969) finally developed a fairly 
comprehensive personnel selection model. A formal opti
mization approach using functional estimates of satisfac
tions and productivities and of probabilities of job 
offers and acceptances was presented. Socioeconomic pay
offs appeared to justify the cost of making the concepts 
operational. The employment service operations proposed 
in this article included a man-machine system in which 
the computer served as aide to the placement counselor. 

Teach (1971) criticized the "hard match" often 
required by optimizing models that try to match men and 
jobs. The resulting dissatisfaction with the achieved 
results was assigned to a limitation in the flexibility 
of the search request as well as to the possibility that 
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an inordinately high number of people may possibly simul
taneously meet the search criteria. Teach suggested the 
use of an Index of Relevance and a computerized search 
logic to overcome these drawbacks. The theoretical foun
dation of the Index of Relevance is that no individual 
is a perfect match to a specific job but that some indi
viduals, because of their profile, skills and performance, 
are more relevant to a job than others. 

Besides the techniques based on operations research 
methods, there are those taking an empirical data base to 
develop a man-job matching model by use of statistical 
techniques. In the simplest case this could be achieved 
by using the relationship between test and criterion 
scores, the validity coefficient, in order to predict 
job performance. A systematic treatment of this topic was 
given by Ghiselli ( 1 9 6 6 ) , in his book "The Validity of 
Occupational Aptitude Tests." 

Inskeep (1970) proposed a statistically guided 
employee selection procedure by means of which biographi
cal data were compared with tenure in a particular job 
as performance criterion. The independent variables in
cluded: . . . Age, marital status, commuting distance, years of schooling, years of prior work experience, average length of previous employment, home ownership, months of military service and test scores. For women applicants such additional information as husband's occupation, and number and ages of children would be relevant. 
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Then, as a method to demonstrate relationships between 
independent variables and criteria of performance, the 
author suggested a contingency table analysis with a 
Chi-square test (Richmond, 1964, pp. 29 0-299) which could 
be done manually or with an appropriate computer program. 
The contingency table hypothesis to be tested was that the 
means of classification were independent. Weighting 
factors could then be assigned to the appropriate inde
pendent variables in order to evaluate job applicants. 

The application of more sophisticated prediction 
systems including regression analysis was discussed by 
Raubenheimer and Tiffin (1971). This attempt to link 
predictors directly with criteria, was sharply criticized 
by Dunnette (1966, pp. 104 f): Such a simplified approach tends to ignore the careful methods designed to pinpoint jobs and job circumstances and the methods of job behavior observation. . . . Moreover, such a simple linkage of predictors and 'criteria' is seriously oversimplified when viewed against the many complexities in predicting human behavior. . . . Nor does the classic model take proper note of job differences, possible changes due to training in the man-job interaction, or the differing situational and social circumstances of the job. . . . The result has been that attempts to predict job 'success' and job 'failure' have yielded disappointing outcomes, rarely exceeding correlation coefficients of .50. 

In an attempt to take the actual complexities of real 
prediction situations into account, Dunnette (1963) pre
sented a new and more complicated model. This model essen
tially discriminates for different combinations of 
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predictors, applicants, job behaviors, and situations, thus 
yielding an array of prediction equations. 

Presently, much research effort is directed toward 
computerized systems for the job matching process. Such 
systems were discussed by Dear (1970), Patterson (1971), 
and Hinrichs (1968) . Some statistics were presented in 
Nations Business (Nov. 1970, pp. 74-76). In 1970, there 
were 8,600 private employment agencies in the United 
States using computer "skills banks" to match individuals 
with jobs requiring particular talents. 

Summary of Literature Review 
The foregoing discussion on applicant assessment, 

performance evaluation and strategies for personnel deci
sions can be summed up as follows: 

Tests can be used when only inadequate information 
for decision-making is available. In this case test scores 
are employed to forecast aptitudes. A major problem poses 
the validation required by the EEOC. In accordance to 
the EEOC, a test is a formal, scored, quantified technique 
for assessing job suitability. 

Prime significance is generally assigned to the 
interview. However, it was found to have consistently 
low validity. New approaches are represented by the struc
tured interview and by validation in order to improve 
inter-rater reliability. 

On the other hand, items pertaining to personal 
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h i s t o r y in format ion , as obta ined from the a p p l i c a t i o n b lank , 

have 50% higher r e l i a b i l i t y than most o ther p r e d i c t o r s . 

The c r i t e r i a of performance e v a l u a t i o n r e f l e c t the 

ex ten t t o which the performance requirements are f u l f i l l e d . 

Independent as w e l l as o v e r a l l c r i t e r i a o f j o b success 

can be employed in the performance a p p r a i s a l . The var ious 

a p p r a i s a l techniques a i d the e v a l u a t i o n of personne l in 

order to a s s i s t superv i sor s in coaching , mot iva te employ

e e s , and func t ion as a management t o o l . The v a l i d i t y of 

performance a p p r a i s e r s i s u n c e r t a i n , as there i s a lack 

of q u a n t i t a t i v e ev idence . 

S t r a t e g i e s f or personnel d e c i s i o n s have been d e 

ve loped with the purpose of p r e d i c t i n g j o b b e h a v i o r . The 

f o l l o w i n g are the formal d e c i s i o n models d e s c r i b e d in l i t 

e r a t u r e : Opt imizat ion t echn iques , us ing a d o l l a r c r i t e r 

i o n , maximizing u t i l i t y , or p r e s e n t i n g s o l u t i o n s to an 

a l l o c a t i o n problem; s t a t i s t i c a l t e c h n i q u e s , employing 

c o r r e l a t i o n t e s t s or r e g r e s s i o n s t a t i s t i c s ; search l o g i c s 

and s e q u e n t i a l methods. 

« 
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CHAPTER I I I 

MODEL ALTERNATIVES 

O b j e c t i v e and Approach 

I f the purpose of t h i s research i s t o propose a 

model formulat ion for personnel s e l e c t i o n and placement , 

i t f i r s t has t o be decided what type of approach ought t o 

be taken . As seen in the review of r e l e v a n t l i t e r a t u r e , 

models can be e s t a b l i s h e d with varying subgoals and d e 

grees of comprehensiveness p e r t a i n i n g t o the realm o f man-

j o b matching problems. There are mainly t h r e e c a t e g o r i e s : 

The f i r s t t r i e s to e x p l a i n and e s t a b l i s h methods t o d e t e r 

mine the r e l a t i o n s h i p s between p r e d i c t o r s o f j o b success 

and c e r t a i n c r i t e r i a thereo f ; the second i s concerned about 

an a n a l y t i c a l approach t o minimizing c o s t (or maximizing 

u t i l i t y ) o f the man-job match using o p t i m i z a t i o n t echn iques ; 

and the t h i r d group comprises a l l those procedures which 

are centered around e s t a b l i s h i n g formal p r o c e s s e s , such 

as search l o g i c s and s e q u e n t i a l methods which are intended 

t o s tandard ize the s e l e c t i o n d e c i s i o n . Complex combina

t i o n s of s e v e r a l of these c a t e g o r i e s a l l o w f o r comprehen

s i v e s e l e c t i o n s sys tems , as presented by Dunnette ( 1 9 6 3 ) , 

and by Hol t and Huber ( 1 9 6 9 ) . The a p p l i c a t i o n of e l e c 

t r o n i c data p r o c e s s i n g systems i s f r e q u e n t l y i m p l i e d , 

a l lowing f o r r a t i o n a l and accurate u t i l i z a t i o n of these 
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quantitative tools. 
This thesis research is concerned with the first 

category of the forgoing classification. It is the 
objective to investigate how the predictors of job success 
are related to measures of performance such that a norma
tive model for the personnel selection process can be sug
gested. This approach should also allow for a descriptive 
model for evaluating how personnel managers utilize avail
able information. Thus it should be possible to determine 
the precision, consistency, and overall effectiveness of 
classical selection and placement decisions, based on the 
clinical inference process. 

There exist several statistical approaches which 
can be applied to the study of information processing in 
judgment. These shall be compared for the purpose of de
ciding on the most appropriate one for the present study. 
Subsequently, hypotheses concerning the usefulness of 
certain information-theory metrics can be stated and in
corporated into the model. 

Discussion of Variables 
Following Clarke's (1969) procedure, the variables 

involved have to be examined in order to obtain a clearer 
picture of the problem's detailed structure. Two broad 
categories are distinguished: the independent and the 
dependent variables. Independent variables are those 
which are established in the process of applicant assessment 
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and as such serve as predictors. They have been described 
as test scores, interview results, and data from the per
sonal history of the. applicant. The dependent variables 
represent the range of criteria that are the measures of 
success derived in the performance appraisal. The nature 
of these variables shall be described in terms of their 
quantitative properties, as these are of prime signifi
cance in developing an adequate quantitative model. These 
descriptions will be based on systems generally used by 
industry today. 

Although the use of tests has experienced a sharp 
decline over the past few years, there are areas where 
they continue to be used consistently. This comprises 
mainly all types of pre-employment tests for professional 
jobs, and still a limited number of tests for hourly 
rated employees, such as clerical and mechanical apti
tude tests (Ghiselli, 1955). Obviously, these quanti
fied techniques supply score ratings as immediate result. 
These scores can be anchored along an arbitrary scale, 
as for instance in the case of mental ability tests. On 
the other hand, they may reflect directly a certain job 
success factor, such as the very common typing test for 
clerical employment. Occasionally a score may be the 
aggregate result of a test battery. An example would be 
the determination of the spatial perception score from a 
spatial relations test and a locations test (ibid.). 
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D i f f i c u l t i e s become imminent as soon as one at tempts 

to quant i fy i n t e r v i e w r e s u l t s . Unstructured in terv iews 

furn i sh a t b e s t a s e t of notes d e s c r i b i n g the s u b j e c t i v e 

impress ions i n t e r v i e w e r s have r e c e i v e d from c a n d i d a t e s . 

O c c a s i o n a l l y , i n t e r v i e w e r s are asked to sum up t h e i r o p i n 

ions with a r a t i n g along a q u a n t i t a t i v e s c a l e . This b e 

comes somewhat more r e a l i s t i c i f an in terv i ew a p p r a i s a l 

sheet i s p r o v i d e d , the formal s t r u c t u r e o f which a ids the 

appra i ser in making more c o n s i s t e n t and r e l i a b l e use of 

gathered i n f o r m a t i o n . Such forms may for i n s t a n c e conta in 

c a t e g o r i e s p e r t a i n i n g t o persona l appearance, speech, and 

genera l b e h a v i o r . But here a g a i n , the r a t i n g s are h i g h l y 

s u b j e c t i v e and d i f f i c u l t t o q u a n t i f y . Only the s t ruc tured 

or pat terned in terv i ew can be assumed t o p o s s e s s s i g n i f i 

cant r e l i a b i l i t y (Maas, 1 9 6 5 ) . I t s r e s u l t s are a c c e s s i b l e 

t o q u a n t i f i c a t i o n and thus may be u t i l i z e d as p r e d i c t o r 

v a r i a b l e s . 

Personal h i s t o r y i tems can be obta ined from a p p l i 

c a t i o n b l a n k s , supplementary background forms, and from 

l e t t e r s of recommendation of prev ious employers . G e n e r a l l y , 

the in format ion on a p p l i c a t i o n blanks i s o f q u a l i t a t i v e 

n a t u r e . However, there have been s e v e r a l s u c c e s s f u l a p 

proaches to c r e a t i n g weighted a p p l i c a t i o n blanks which 

supply the p e r t i n e n t data q u a n t i t a t i v e l y (Buel , 1 9 7 2 ; 

Novack, 1970) . Some i tems w i l l o b v i o u s l y present d i f f i 

c u l t i e s in q u a n t i f i c a t i o n , such as the q u a l i t y of prev ious 
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work experience and certain types of special training. 
This type of information may possibly be rated by the 
evaluator along an arbitrary discrete scale. Questions 
concerning formal education generally ask for quantita
tive ratings like class standing or grade point average. 
A few items typically are of dichotomous nature and as 
such present no problem to quantification. In this last 
category fall yes-no questions pertaining to military 
service, security clearance, citizenship, and criminal 
conviction. The relatively high degree of reliability 
of biographical items (Asher, 1972) makes it appear well 
worthwhile to attempt quantification as much as possible 
such that these variables can be used effectively for the 
process of statistical prediction. 

As mentioned earlier, the degree of job success is 
established by means of the performance appraisal pro
cedure. The criteria therein constitute the dependent 
variables of the problem. The most common method of con
ducting a performance review is to use a graphic rating 
scale, frequently supplemented by a question for subjec
tive overall evaluation (Tiffin and McCormick, 196 5). 
This type of performance rating is generally conducted by 
the immediate superior of the employee under consideration, 
with the overall evaluation occasionally being carried out 
as well by higher levels of supervision, especially in 
professional employment. Thus, pooled ratings may be 



42 
obtained for improved reliability. The individual ratings 
are conducted along a continuous or discrete scale. A 
comment is usually added to clarify the meaning of the 
value on the rating scale. These are the most commonly 
considered criteria (Tiffin and McCormick, 1965) : quality, 
quantity, cooperation, initiative, dependability, person
ality, health, safety, industry, versatility, leadership, 
judgment. The number of traits rated was found to range 
between four and 21 (ibid.). 

Having discussed the variables individually, it is 
also important to see how they interrelate. As shall be 
shown, this has some bearing on the selection of an appro
priate statistical method. Obviously, the criteria will 
not be mutually independent. This does not matter, how
ever, as they can be considered one at a time. The situ
ation is different with the predictors of job success. 
These measures shall be used jointly with the intention 
to obtain an estimate about a certain criterion. It seems 
reasonable to assume that some of the independent vari
ables may be significantly correlated with others. As 
an example, one would expect job tenure to be non-independent 
of stability of residence. 

Basic Models 
Much of the recent work on processes and strategies 

that humans employ in order to integrate discrete items of 
information into a decision has been accomplished within 
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two b a s i c schoo l s of r e s e a r c h . These are c a l l e d the 

"Bayesian" and the "regress ion" approaches ( S l o v i c and 

L i c h t e n s t e i n , 1 9 7 1 ) . Within each, the types of models 

t h a t have been developed for d e s c r i b i n g and p r e s c r i b i n g 

the use of in format ion in d e c i s i o n making w i l l be examined. 

A l s o , some major experimental paradigms, inc lud ing the 

types of judgment, p r e d i c t i o n , and d e c i s i o n t a s k s and the 

kinds of in format ion a v a i l a b l e t o the d e c i s i o n maker in 

these t a s k s s h a l l be d i s c u s s e d . These approaches w i l l then 

be compared in terms of a p p l i c a b i l i t y t o the problem a t 

hand. 

Bayesian Approach 

The b a s i c t e n e t s of the Bayesian approach are t h a t 

" . . . op in ions should be expressed in terms of s u b j e c t i v e 

or personal p r o b a b i l i t i e s , and t h a t the opt imal r e v i s i o n 

o f such o p i n i o n s , in the l i g h t of r e l e v a n t new i n f o r m a t i o n , 

should be accomplished v i a Bayes' theorem ( i b i d . , p . 6 6 5 ) . " 

The output of a Bayesian a n a l y s i s i s not a s i n g l e p r e d i c 

t i o n , but ra ther a d i s t r i b u t i o n of p r o b a b i l i t i e s over a 

s e t of hypothes ized s t a t e s of the wor ld . These p r o b a b i l i 

t i e s can be used t o implement any type o f d e c i s i o n r u l e , 

inc lud ing the maximizat ion of expected va lue or expected 

u t i l i t y . 

Bayes' theorem i s thus a normative model: I t s erves 

t o d e s c r i b e how men should think or d e c i d e . In i t s common 

form (c f . Cochran and Cox, 1 9 5 7 ) , i t i s appropr ia te f o r 

d i s c r e t e hypotheses ; however, us ing i n t e g r a l s i n s t e a d of 
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summations, it can be rewritten to handle a continuous set 
of hypotheses and continuous data. For convenience, 
Bayes' theorem can be taken with respect to two hypotheses, 
the ratio of which represents the posterior odds. Sequen
tial use makes it possible to measure the impact of several 
data, affecting the final posterior odds multiplicatively. 

The use of Bayes' theorem assumes that the data are 
conditionally independent (op.cit.). Where this assump
tion is not met, an expanded combination rule has to be 
applied. As more data are received, the equation requires 
further expansion and becomes difficult to implement (ibid.). 
The requirement of conditional independence may be diffi
cult to meet if the hypothesis is to predict whether a 
person will be either a success or a failure on the job. 
To clarify by an example, grade point average and a mental 
ability score may be two data used for making the deci
sion. These two variables are typically positively corre
lated, and are thus unconditionally nonindependent (cf. 
ibid.). However, grade point average and mental ability 
are also correlated within subgroups of success and 
failure, and are thus also conditionally nonindependent, 
which means that the postulated requirement of conditional 
independence is not met. 
Regression Approach 

The regression approach to studying the use of in
formation in a decision-making process offers analysis of 
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var iance and m u l t i p l e r e g r e s s i o n a n a l y s i s as two a l t e r n a 

t i v e s . 

The ANOVA Paradigm. I f the j u d g e ' s weight ing of an 

item of in format ion v a r i e s according t o the nature of o ther 

a v a i l a b l e in format ion , he i s sa id t o combine cues in a con-

f i g u r a l manner. In order t o account f o r such n o n l i n e a r i t y , 

one can i n c o r p o r a t e i n t e r a c t i o n terms i n t o the ( d e s c r i p t i v e ) 

p o l i c y equat ion . A n a l y s i s of var iance (ANOVA) was found 

t o be an appropr ia te method t o d e s c r i b e complex judgmental 

p r o c e s s e s , as i t permits one t o take c r o s s - p r o d u c t terms 

of independent v a r i a b l e s i n t o account . 

The f a c t o r s t h a t d e s c r i b e the cases can be e i t h e r 

continuous or c a t e g o r i c a l , but each must be p a r t i t i o n e d 

i n t o a r e l a t i v e l y few d i s c r e t e l e v e l s . I f , in a d d i t i o n , 

the f a c t o r s are made orthogonal t o one another , the ANOVA 

technique prov ides a s t a t i s t i c a l l y e f f i c i e n t mechanism 

for d e t e c t i n g c u r v i l i n e a r and c o n f i g u r a l use of informa

t i o n . With in the framework of the ANOVA model , i t i s 

p o s s i b l e t o c a l c u l a t e an index o f the importance o f i n d i 

v i d u a l or pat terned use of a cue , r e l a t i v e to the import 

ance of o ther cues ( c f . S l o v i c , 1 9 6 9 ) . 

In l a b o r a t o r y s t u d i e s , the usual way t o produce 

orthogonal s t imulus dimensions i s t o c o n s t r u c t a l l p o s s i b l e 

combinations of the cue l e v e l s in a comple te ly c r o s s e d 

f a c t o r i a l d e s i g n . Such an arrangement becomes unmanageable 

when the number of cues i s l a r g e , or when i t i s d e s i r a b l e 
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to include many levels of each cue (eg. Cochran and Cox, 
1957) . 

An extension of the ANOVA approach is integration 
theory stemming from the work of Norman Anderson (cf. 
Anderson, 1970) . Technically, integration theory relies 
upon factorial designs. It ". . . attempts to discov
er .. . subjective scale values and to determine rules 
of composition based on these values, whereas the regres
sion and ANOVA approaches . . . attempt to discover the 
combination rule based on the objective dimensions 
(Slovic and Lichtenstein, 1971, p. 663)." 

The Correlational Paradigm. In the correlational 
paradigm, a judge's integration of information is described 
by means of correlational statistics. Egon Brunswik's 
"probabilistic functionalism" led to an emphasis on the 
adaptive interrelationship between the organism and its 
environment. "Thus, in addition to studying the degree to 
which a judge used cues, he analyzed the manner in which 
the judge learned the characteristics of his environment" 
(ibid.). Brunswik developed the "lens model" to repre
sent the probabilistic interrelations between organismic 
and environmental components of the judgment situation 
(cf. Brunswik, 1952, 1956). 

The lens model has proved to be an extremely valu
able framework for conceptualizing the judgment process. 
In this model the world is divided into two parts. The 
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d i s t a l v a r i a b l e i s the p a r t of the environment about which 

the s u b j e c t i s concerned, e . g . , job p o t e n t i a l o f an i n d i 

v i d u a l . I t i s the source of a number of cues , here the 

p r e d i c t o r s of job s u c c e s s , such as grade p o i n t average , 

in terv i ew r a t i n g , e t c . These cues are thus r e l a t e d t o the 

d i s t a l v a r i a b l e and r e f l e c t i t s var ious s t a t e s . The o ther 

s i d e of the l ens r e p r e s e n t s the s u b j e c t ' s judgmental s y s 

tem. In the middle i s the i n t e r f a c e between s u b j e c t and 

h i s environment, and i t i s here t h a t he r e c e i v e s the cues 

about the s t a t e of the d i s t a l v a r i a b l e (Beach, 1 9 6 7 ) . 

The cue dimensions must be q u a n t i f i a b l e , i f on ly to 

the e x t e n t o f a 0 -1 coding . Several d i f f e r e n t types of 

c o r r e l a t i o n s can be e s t a b l i s h e d and computed. Both the 

c r i t e r i o n and the judgment can be p r e d i c t e d from l i n e a r 

combinations of the cues by means o f r e g r e s s i o n e q u a t i o n s . 

The c o e f f i c i e n t s of the r e g r e s s i o n equat ion represent the 

r e l a t i v e importance given each cue . Hoffman (1960) p r o 

posed an a l t e r n a t i v e index , " r e l a t i v e we ight ," which i s 

d i f f e r e n t i n s o f a r as these weights sum up t o 1 . 0 . How

e v e r , Dar l ington (196 8) has emphasized t h a t a l l i n d i c e s 

o f r e l a t i v e weight become suspect when the f a c t o r s are 

i n t e r c o r r e l a t e d . 

Bes ides the l i n e a r model , o t h e r types of methods 

have been developed t o r e l a t e cues t o the d e c i s i o n , y e t 

most ta sks i n v o l v i n g human judgment can be descr ibed r e a 

sonably w e l l by the l i n e a r model ( c f . Goldberg , 1 9 7 1 ; S l o v i c 

and L i c h t e n s t e i n , 1971) . C u r v i l i n e a r func t ions would f o r 
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instance include squared terms of the variables, while con-
figural models might incorporate interaction terms. "When 
models become this complex, however, the proliferation of 
highly-intercorrelated terms in the equations becomes so 
great that estimation of the weighting coefficients is 
unreliable unless vast numbers of cases are available 
(Hoffman, 1968, from Slovic and Lichtenstein, 1971, p. 661)." 

If the decision rules employed in personnel issues 
do not involve configural cue utilization, the correla
tional paradigm can be employed in a straightforward 
manner. Besides, one is not limited to relatively few 
discrete levels of the variables, as required for the 
ANOVA paradigm. This would limit the utilization of cues 
like age or grade point average, for instance. Since 
Bayes' theorem expects data to be conditionally independent 
it remains to be concluded that the correlational model 
promises the greatest applicability to selection decisions. 

The purpose of this chapter was to suggest a sta
tistical approach toward normative and descriptive model
ing of personnel decisions. The predictors that are ob
tained by means of applicant assessment were described 
as independent variables, whereas the criteria were 
called the dependent variables. The basic model alterna
tives considered were the Bayesian approach and the re
gression approach. The latter comprises the ANOVA para
digm and the correlational paradigm. The use of 



c o r r e l a t i o n a l s t a t i s t i c s as employed by Brunswik's l e n s 

model was d e s c r i b e d as the most compat ible b a s i s f o r th 

r e s e a r c h . 
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CHAPTER IV 
BASIC MODEL FORMULATION 
Regression Model in Cues 

In the personnel selection and placement process 
the personnel manager is interested in assessing a can
didate's expected performance on a particular job. No 
immediately apparent information is perfectly correlated 
with over-all job performance or, for that matter, with 
a more specific criterion. So, the decision maker's 
judgment relies on the diverse types of information from 
personal history, tests, and interview, each of which 
has a different degree of correlation with job perform
ance and none of which is a perfectly correlated cue. 

As previously mentioned, the lens model is poten
tially valuable for describing how the variables involved 
are tied together and ought to be related. The details 
are illustrated in Fig. 1 . The variables X̂, . . . X 
are cues or information sources that characterize the 
stimulus object. Thus, if job performance is to be pre
dicted, the X̂  might represent interview evaluation, 
previous work experience, college activities, grade point 
average, etc. While the distal or ecological variable 
on the far left in Fig. 1 represents the true criterion 
value in terms of job performance to be expected, the 



STIMULUS DIMENSIONS 

MATCHING INDEX Figure 1 . Diagram of the l ens model showing the r e l a t i o n s h i p between 
c u e s , c r i t e r i o n v a l u e s , and re sponses . (Based on Beach, 1 9 6 7 ) . 
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right side of the lens provides a model of the decision 
maker's strategy. The line between the ith cue and the 
criterion value indicates the relevance of the ith pre
dictor, the ecological validity rê , to the true state of 
the criterion Y . The intercorrelations among cues, r-j_j, 
are measures of the cues' redundancy. On the decision 
maker's side, the correlation of his judgment with the 
ith cue is r_•. It is called the utilization coefficient 
for the ith cue. 

Both the criterion and the judgment can be predicted 
from linear combinations of the cues. The left side of 
Fig. 1 can be summarized by the multiple-regression equa
tion 

Ye = bel Xj_ + be2 X2 + • • • + beI X X (1) 
where each bê  is an optimal weight determined by the va
lidity of each cue source. A similar equation for the 
right side of Fig. 1 results from the multiple-regression 
analysis of the decision makers judgment and the presented 
cues. Thus, 

Y s - bsl X l + b s 2 x 2 + ' * ' + b s l X I - ( 2 ) 

The descriptive adequacy of Egs. (1) and (2) is 
given by the multiple correlation coefficients between Y 
and Y on both sides of the lens, R„ and R_ respectively 
(see Fig. 1). The major summary measure of the judge's 
performance is the achievement index ra, which is the 
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correlation between prediction Yg and the actual state 
/ \ 

of the environment Ye. If Re and Rg are high, then Ye = 
^ / \ Y g and Yg = Yg. Thus, the more closely Yg approximates Ye, the more accurate the decision maker's prediction of 

Ye are. The correlation between Yg and Ye is called the 
matching index G. Finally, there is the optimality co
efficient rQ, which is the correlation between the sub
jective responses Ys and the optimal prediction of the 
distal variable from the cues Ye (Beach, 1967) . The model may be further expanded to express non
linear cue utilization by the introduction of the C co
efficient. "C is the correlation between the residual 
which cannot be linearly predicted in the criterion and 
the residual which cannot be linearly predicted in the 
judgment (Slovic and Lichtenstein, 1971, p. 657)." The 
indices of the lens model are related in a general equa
tion for achievement via the so-called lens model equa
tion (ibid.). 

ra = Re Rs G + C [(1-Re

2)(l-Rg2)]*5 (3) 
As has been stated earlier, it may be useful to 

group data obtained by several judges across identical 
cases. This would require obtaining mean values for Ys and then computing a group regression equation and result
ing group values for optimality/ achievement, and R . 

Information-Theoretic Model 
Since the basic theory of information and communi-
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c a t i o n was f i r s t formulated in the l a t e 1 9 4 0 ' s (Shannon 

and Weaver, 1949) i t has been i n c r e a s i n g l y r e a l i z e d t h a t 

t h i s theory lends i t s e l f q u i t e n i c e l y to the measurement 

o f var ious a s p e c t s of human performance ( c f . A t t n e a v e , 

1 9 5 9 ) . One of the b a s i c p o s t u l a t e s underly ing the p r e 

sent study was t h a t some of the in format ion- theory ' measures 

may be a p p l i c a b l e to the modeling o f human d e c i s i o n 

making i n v o l v i n g m u l t i p l e c u e s . I t was assumed t h a t such 

m e t r i c s might be employed ana logous ly t o the va lues o f 

cues in a m u l t i p l e r e g r e s s i o n model . 

D e c i s i o n problems in the area o f s e l e c t i o n and 

assessment t y p i c a l l y i n v o l v e i n f e r e n c e s regarding some 

unknown s t o c h a s t i c v a r i a b l e - the e c o l o g i c a l v a r i a b l e -

on the b a s i s of knowledge of c e r t a i n o ther v a r i a b l e s -

the cues t h a t r e l a t e t o the d i s t a l v a r i a b l e . S ince a 

number of the informat ion theory metr i c s c a r r y the usual 

connotat ion of informat ion gain and u n c e r t a i n t y as used 

in everyday language , and s ince furthermore the type of 

m u l t i p l e cue d e c i s i o n model concerned seems t o f a l l 

w i th in such a c a t e g o r y , i t seemed i n t u i t i v e l y appeal ing 

t o employ some q u a n t i t a t i v e in format ion theory measures 

w i th in the framework of such a d e c i s i o n model . 

In p a r t i c u l a r , i t would seem reasonable t o sugges t 

t h a t the e c o l o g i c a l v a r i a b l e be somehow r e l a t e d t o the 

ga in in in format ion about t h i s v a r i a b l e , r e s u l t i n g from 

the knowledge about each of the d i f f e r e n t cues X - . 
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Similarly, the uncertainty measures basic to information 
theory were proposed as measures of the prior uncertainty 
regarding the different cues X̂  prior to the decision 
maker being provided with any knowledge about them. Fur
thermore, it was assumed that a measure of the a posteriori 
uncertainty could be defined, remaining after such know
ledge has been made available to the decision maker. 

It was the objective of this research to develop 
such a model and then test its descriptive and predictive 
power in a real-life situation. Then these models could 
be compared with those involving only the cues themselves. 

In order to describe the models used, the basic 
theoretical measures considered and their empirical esti
mates are defined below. Thus, there exists a set of 
cues {X̂; i=l, 1} , where X̂  may be a random variable 
or a set of random events (X̂  may be either discrete or 
continuous if it is a random variable). Furthermore, 
consider x̂ j to be a subevent of X̂  (or a value of the 
random variable X̂) . Then we have that X̂ = (X̂ J; j=l, 

J} . Note also that when x̂ j is an event, it may be 
associated with a random variable X̂, e.g. x̂ j ={â  <_ 
X± < bj} . 

Let X̂  be related to a complete finite probability scheme, i.e. 3 x— = U., where U. is the universal set j=l J 1 1 

J J and p( U x. .) = Z p(x̂) = p(Ui) = 1 . 

j=l 3 j=l J 
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Then, l e t denote the k - th va lue of Y e i f Y q i s 

d i s c r e t e or the k-th i n t e r v a l def ined f o r Y , i f Y i s 
e ' e 

cont inuous . 

As s t a t e d p r e v i o u s l y , the underly ing idea i s as 

f o l l o w s : Whenever an i n d i v i d u a l i s informed about some 

event x^j having occurred , he thereby o b t a i n s informa

t i o n about Y ^ , assuming, o f c o u r s e , t h a t x^j and YQ are 

not u n c o r r e l a t e d . The b a s i c s t a t i s t i c s used t o q u a n t i f y 

such in format ion ga in are the f o l l o w i n g measures o f i n f o r 

mation t r a n s m i s s i o n : 

By d e f i n i t i o n , 

K 
I ( Y e / x i i } = Z P ( y e k / x i i } lo<*2 [ P ( Y e k / x i i ) / P < v e k ) ] ( 4 a ) 

k = l J 

K 
= I 

k e l
 P ( y e k / X i j } l 0 g 2 P ( y e k / X i j ) 

- £ = 1 p « W x i j
) l o g

2 p ( y e k ) • ( 4 b ) 

Since the a p o s t e r i o r i u n c e r t a i n t y i s g iven by 

i t f o l l o w s t h a t the in format ion ga in may be expressed as 

I ( V x i j > = - H ( V x i j ' 

(5) 

1 K 

¥T^~T k=l P < Y e k ' 1 0 9 2 P < Y e k ) - < 6 > 

A l t e r n a t i v e l y , the f o l l o w i n g r e l a t i o n s h i p s may be 

obta ined from Eq. ( 4 ) : 
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I ( V x i j ) - i n f e r L . p ( Y e k ' 1 0 9 2 p ( Y e k ' 

i K 

" p f x T T T x i j > l o g 2 p ( x i j > 

Thus, 

1 K 

I < V x i J ) =
 P ( x 1 3 ) l=1

 P ( y e k ' x i j } l o g 2 p ( y e k ' xij> 
l o g 2 p ( X i j ) 

p r f e r L p ( Y e k ' X i j ) 1 0 9 2 ( Y e k ' ' ( 8 ) 

Eq. (8) may a l s o be expressed as 

I ( Y e / X i j ) = h ( x ± j ) + H(Y e; x . . ) 

Here, the j o i n t a p r i o r i u n c e r t a i n t y 

H ( Y e ; X i j ) = - Z p ( y e k , x . . ) l o g 2 p t y ^ ) , (10) 

where H ( Y e ; x^j ) i s not "standard" in format ion theory mea

s u r e . Eq. (8) may a l s o be expressed as 

'ID 
- l o g 2 p ( x ± j ) . (11) 
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In terms of the new symbols used in Eq. ( 9 ) , Eq. (6) may 

be w r i t t e n as 

I ( V x i j J = gi^ry H ( V xij» " H ( V x i j> - ( 1 2 ) 

When the p r o b a b i l i t i e s in Eqs . (4a) and (8) are 

rep laced by t h e i r frequency e s t i m a t e s , the f o l l o w i n g r e 

l a t i o n s h i p s r e s u l t : 

K n-i-Av/N n - ^ v / N 

= l o g 2 N - l o g 2 n . . ^ 

+ —L. E n. l o g 2 , (13) 
n i j . k = l 1 D k 2 n i . k 

where n . . , denotes the number of j o i n t occurrences in the 
l j k 

j - t h i n t e r v a l of the independent v a r i a b l e i and the k - th 

i n t e r v a l of the dependent v a r i a b l e . Then, 

n i . k " ? n

 n i j k ' 
3=1 J 

K 
n. . = E n. , and 

i j . k = 1 iDk 

J K 
N = n. = E E n. . . 

^ - j = l k = l ^ k 

Thus, Eq. (8) becomes 
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/s i K n • • •!_ n • • I(Y /x. .) = ±-r- Z log0 -±-J£ 

e ID n±j yN k=1 N 2 N log?

 ni3-* N 
1 , Z __±ii log, n~~7N k=1 N 2 N (14a) 

or 
^ ( Y

e / x i j =

 log2 N " log2 n i j . + nT1" tl ̂  1092 ^ ID- k=1
 l.k (14b) 

which agrees with Eq. (13). 
Alternatively, the model could employ the following 

information theory terms. From Eq. (5), it follows that 
K 

H(Ye 

/x. .) = -Z log. ^i* k-l n i j . 2 n i j . 

l K 

= log« n. . - Z n. . log0 n. ., . (15) 
2 -̂ nii. k=l 92 From the definition of H(Y , x..) in Eqs. (8) and (9), 

e i j 
we also obtain: 

n K H(Y„, x.J = -i^- log2 N - | Z_ nijk log2 n . (16) k— 1 e' ij' N 
Then the basic models to be tested were the follow

ing: 
I 

sn o i e i[nj 
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I 

y s n = b Q + l b ± H ( Y e , x i [ n ] ) ; n= 1 , 2 , . ... N, (17c) 

where x i [ n ] denotes t h a t l e v e l o f , or t h a t event a s s o c i a t e d 

with the i - t h cue t h a t corresponded t o the n- th case or 

o b s e r v a t i o n . Analogous equat ions were used f o r the norma-

t i v e models . Here, the y s [ n ] o f the d e s c r i p t i v e models 

were rep laced by y e [ n ] « 

Summary 

In t h i s chapter the l ens model was d e s c r i b e d as a 

t o o l r e l a t i n g the independent v a r i a b l e s t o b o t h , the true 

s t a t e of the c r i t e r i o n , and the d e c i s i o n maker's s t r a t e g y . 

There are a number of parameters which c h a r a c t e r i z e the 

var ious r e l a t i o n s h i p s . 

An i n f o r m a t i o n - t h e o r e t i c model formulat ion was 

presented as an a l t e r n a t i v e t o the l i n e a r r e g r e s s i o n model . 

The f o l l o w i n g assumption had t o be made: 

1 . In format ion- theory measures are a p p l i c a b l e t o 

human dec i s ion-making . 

2 . These measures can be employed ana logous ly t o 

cue va lues in a m u l t i p l e r e g r e s s i o n model . 

3 . The e c o l o g i c a l v a r i a b l e i s r e l a t e d t o ga in in 

in format ion r e s u l t i n g from knowledge about each of the 

cues X^. 

and 

Y s n = b Q + Z b i H ( Y e / x i [ n ] ) ; n= 1 , 2 , . . . , N; (17b) 
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CHAPTER V 
DATA BASE 

The evaluation of the proposed models generated 
certain requirements for the nature of the data that had 
to be collected. It was intended to gather two different 
sets of information. First, the one for the normative 
part of the study, referring to the mechanism relating 
cues and criterion value. Second, data had to be ob
tained for the descriptive part, to model the judgmental 
process of the personnel manager. 

The former category required data from the person
nel records of a number of employees. The cues were ob
tained from application blank, interview evaluation, and 
from test records, while the criterion values were found 
in performance appraisals. These data were intended to 
represent characteristic employment groups, both non
professional and professional job categories. The need 
for a relatively large sample size limited the kinds of 
industries as well as the types of professions that could 
be investigated. 

For the descriptive portion of the study, the 
decision-makers were asked to rate fictitious cases pre
sented to them. These cases included cue ratings such 
as those that were available in preemployment records for 
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the professions under consideration. The fictitious cases 
were similar to the empirical ones. This means the con
struction rule for the fictitious cases was based on the 
assumption that, e.g. a young employee would not generally 
be expected to have many children, or a person with an 
excellent record of scholastic activities would not be 
likely to have a very low college grade point average. 

Preliminary Work 
The companies selected for the study represent 

large-scale employers in the manufacturing and service 
industries. After initial interviews there turned out to 
be two main contributors and two supplementary contribu
tors to the data collection process. Main contributors 
were those companies that were willing and able to pro
vide access to the requested records, supplementary con
tributors were companies for which the data of interest 
were only partially available, or where requirements of 
confidentiality limited the usefulness of the data. The 
subsequent discussion will center around the data obtained 
from the main contributors, although the results will in
clude some information pertaining to the other two firms. 

The following were the job classifications select
ed for this research: Firm A provided data pertaining to 
clerical jobs; later, this relatively broad category was 
limited to two specific jobs. General Clerk-Typist and 
Technical Typist. Firm B supplied data for the job 
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classification Associate Design Engineer with a general 
requirement for a Bachelor of Mechanical Engineering 
degree. The jobs chosen were typical positions at the 
entry level in both companies. 

Job descriptions are included in Appendix E. An 
Occupational Summary for General Clerk-Typist was given 
(Appendix E) as follows: Must operate a typewriter at a net speed of 50 words per minute and perform the general clerical duties of a simple routine nature. Occasionally operate and use office machines incidental to the performance of assignments. 
For Technical Typist the Occupational Summary was given 
as: layout and type for reproduction purposes, technical manuals, reports and publications requiring typing of various formulae, and preparation of charts, graphs and schedules and forms. 
The purpose of position of the Associate Design Engineer 
was described as follows (Appendix E): To design, redesign, layout, and detail component parts and assemblies under close supervision. Standard type application forms and performance re
view forms were used in both companies. The performance 
review form for hourly employees of Firm A contained five 
items to be evaluated along a graphic rating scale. For 
reviewing engineers in Firm B there were nine such cate
gories, plus an "overall evaluation" item, provided for 
ratings by three levels of supervision (Appendix E). 

Firm B also made use of an interview appraisal 
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sheet which included a few specific questions, but other 
than that, it was intended to accompany a completely 
unstructured interview. Besides plenty of space for inter
viewer comments there were a number of multiple choice 
items pertaining to personal appearance, speech, and general 
behavior (Appendix E). 

Firm A used the following method for hiring hourly 
employees: There were two main steps in the decision 
logic. The first one described the "musts" for the job. 
These comprised, e.g. a specific amount of formal educa
tion, experience requirements, and the absence of certain 
physical limitations. If all these prerequisites were 
met, the existence of certain "wants" was investigated and 
assessed. To these belonged e.g. additional education, 
quantity of related work experience, team work experience 
or individual work experience as needed on the job, and 
stability of work history. These predictors of job suc
cess were used for the purpose of "clinical" overall evalu
ation of the applicant. 

Other employers tended to use less systematic ap
proaches to their hiring problem. One method, reported 
to the writer in an interview with a personnel manager, in
volved mainly the following steps for hiring blue collar 
workers (Firm D, Appendix E): If the candidate had previous related experience he was assessed by the interviewer on the following factors in the order in which those factors appear here. 
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Qual i ty and a p p l i c a b i l i t y o f prev ious 
exper i ence . 
The c a n d i d a t e ' s expressed a t t i t u d e toward 
those j o b s . 
Attendance and p u n c t u a l i t y r e c o r d . 
Reason f o r l e a v i n g prev ious j o b s . 

I f the candidate had no exper ience but had p a r 
t i c i p a t e d in a v o c a t i o n a l t r a i n i n g a c t i v i t y he 
was a s s e s s e d a g a i n s t the f o l l o w i n g , again in 
the order presented h e r e . 

Q u a l i t y and a p p l i c a b i l i t y o f t r a i n i n g . 
Reasons expresssed by the candidate f o r 
acquir ing s k i l l s necessary t o perform 

the funct ions of the p o s i t i o n . 

A smal l company, with l i t t l e and sporadic demand f o r 

new h i r e s , reported an approach s i m i l a r t o the f o l l o w i n g : 

A f t e r i n i t i a l screening by a s e c r e t a r y , p r o s p e c t i v e em

p l o y e e s are interv iewed by a personnel o f f i c e r , who a l s o 

takes a look a t t h e i r a p p l i c a t i o n forms. Then the p e r 

sonnel o f f i c e r in turn r e f e r s a f i n a l s e l e c t i o n of a p p l i 

cants t o the immediate superv i sor of the p r o s p e c t i v e em

p l o y e e . The superv i sor makes h i s f i n a l cho ice from among 

the candidates l e f t , dec id ing on the man whom he would l i k e 

t o have on the j o b . His e v a l u a t i o n i s then r e l a y e d back 

t o the personnel o f f i c e in a s tatement l i k e : "Good impres

s i o n , make o f f e r . " 

Several companies were found t o no longer search f o r 

the man who was b e s t q u a l i f i e d t o do the j o b . I t was 

s t a t e d tha t when a member of a m i n o r i t y group a p p l i e d , and 

i t was found t h a t he could do the j o b , he was g iven p r e 

f e r e n c e . Employers f e l t t h a t they were put under pres sure 

by the Equal Employment Opportunity Commission. This was 
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p e r t a i n i n g t o quotas f o r m i n o r i t i e s as w e l l as t o t e s t 

v a l i d a t i o n r e g u l a t i o n s as e s t a b l i s h e d by the EEOC. As 

a r e s u l t , many employers have abandoned t e s t i n g and o ther 

o b j e c t i v e means of personnel e v a l u a t i o n a l t o g e t h e r . An 

except ion was a typing t e s t f or c l e r i c a l p e r s o n n e l , but 

i t was found t o be used more as a dev i ce t o f a c i l i t a t e 

p lacement , r a t h e r than t o screen out a p p l i c a n t s . 

G e n e r a l l y , a r e s i s t a n c e a g a i n s t in troduc ing s c i 

e n t i f i c methods was found t o e x i s t . A pre l iminary o b 

s e r v a t i o n was tha t the degree o f s o p h i s t i c a t i o n a p p l i e d 

to the h i r i n g methods depended on the magnitude o f demand 

f o r new p e r s o n n e l , i t was somewhat d i r e c t l y r e l a t e d t o 

compet i t i venes s wi th in the indus try and appeared t o d e 

crease with increas ing p r o f i t a b i l i t y o f a c e r t a i n b u s i 

ness s e c t o r . 

Data C o l l e c t i o n 

Empir ica l Cases 

Before a f i n a l d e c i s i o n on the types of data t o 

be c o l l e c t e d could be made, c e r t a i n problems and q u e s t i o n s 

had t o be d e a l t with in view of the v a l i d i t y and u s e f u l 

ness of c o n c l u s i o n s t h i s research was intended t o g e n e r a t e . 

I t was f e l t t h a t a subgroup of case s w i th in the s e l e c t e d 

p r o f e s s i o n s had t o be chosen such t h a t a maximum degree of 

homogenity would be achieved . For t h i s reason samples 

were intended t o be uniform in terms of a g e , c l a s s , s e x , 

e d u c a t i o n a l background, and j o b e x p e r i e n c e , thus c o n s i d e r i n g 
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Tiffin and McCormick's (1965, p. 36) warning against error 
in data compilation. These restrictions, however, had to 
be relaxed to a certain extent, in order to ensure suffi
ciently large sample sizes. No limit was set to age in 
the clerical classifications. Educational background and 
related work experience also varied. 

In order for the data to be representative of the 
employees, it was intended to include cases of termina
tion for voluntary as well as involuntary reasons. Also, 
it would have been desirable to include cases of candi
dates who have been declined employment. The latter cate
gory might have been useful in disclosing cue values 
which were related to "unsuccessful" ratings by personnel 
managers. However, actual performance ratings obviously 
could not be obtained. On the other hand, terminated 
employees who remained with the company beyond the first 
performance appraisal, were included in the data collec
tion if their records were available. It was found that 
most terminations did not necessarily signify unsuccess
ful performance. Rather, the actual number of people 
being fired was very small. For this reason, unavailable 
records of cases of termination were assumed to be dis
tributed over all performance groups, thus their elimina
tion would contribute little to contaminate the actual 
distribution of successful and unsuccessful employees. 

The decision on cues to be selected for this research 
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was based on suggestions of personnel managers in accord
ance with what they considered to be of significance with 
respect to job success. General conformance with Inskeep's 
(1970) suggestions was verified (cf. p. 45). A second 
criterion was the facility of quantification. Performance 
measures were chosen in accordance to the companies' 
performance review forms (Appendix E). The performance 
ratings were taken from the first appraisal which took place 
within five to 10 months after hiring. 

The following were the 1=10 cues chosen for the sec
retarial jobs in Firm A: 

(1) Age 
(2) Marital status 
(3) Typing speed 
(4) Years of additional education (5) Years of related job experience 
(6) Average number of years each job held during 

the past ten-year period 
(7) Verbal comprehension score 
(8) Numerical reasoning score 
(9) Visual speed and accuracy score 
(10) Estimated mental ability score 

Cue (2 ) , marital status, was arbitrarily quantified in the 
following way: 1 = married, 2 = single or widowed, 3 = 
divorced. In cue (4), years of additional education, "ad
ditional" referred to schooling beyond a 12-year standard 
for these jobs. Cues (7) through (9) were available in 
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some of the older records only. The company had since 
eliminated them from the employment procedure. As a re
sult, these cues were not utilized for a major portion of 
the statistical evaluations. 

The five performance criteria with ratings along 
a scale from one to five were these: 

(1) Industriousness 
(2) Quantity 
(3) Adaptability 
(4) Job knowledge 
(5) Quality 
The total number of cases compiled was 88, of which 

31 were General Clerk Typists and 12 were Technical Typists. 
The remaining 45 employees represented diverse other office 
occupations. All employees were female. Elimination of 
cases with insufficient data and of those which did not 
meet the set standards for homogenity, yielded a useful 
sample size of n = 32, which were close to the minimum 
required for test validation (cf. Chapter I). 

For the data on Associate Design Engineers (Firm 
B) the following cues were chosen: 

(1) Age 
(2) Marital status 
(3) Number of dependents including children 
(4) College overall gradepoint average 
(5) Scholastic activities 
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(6) Professional organizations 
(7) Interview rating. 

Cue (2), marital status, was quantified as in the secre
tarial job group. The ratings for cue (5), scholastic 
activities, were: 1 = none, 2 = membership in campus or
ganizations, 3 = office held in campus organizations. 
Similarly, for cue (6), professional organizations: 1 = 
none, 2 = membership, 3 = office held. For cue (7), 
interview rating, the evaluation on the Interview Ap
praisal Sheet (Appendix E) was utilized: 1 = not suitable, 
2 = average, 3 = good, 4 = excellent, 5 = outstanding. 

The ten performance measures, with a continuous 
rating scale from zero to 100, were the following: 

(1) Accuracy 
(2) Volume 
(3) Technical knowledge 
(4) Ability to generate ideas 
(5) Ability to make sound decisions 
(6) Ability to act on own responsibility 
(7) Reliability in completing assignments as 

expected 
(8) Attitude to work harmoniously 
(9) Ability to plan, lead, and delegate 
(10) Overall evaluation 
The total number of cases compiled from Firm B was 

51. Elimination of cases with insufficient data or defective 
conformity yielded a useful sample size of 43. All 
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employees were male and had little or no previous job 
experience. 

Further data were made available by Firm C. Age, 
level of education, and 14 different test scores served 
as performance predictors on a specific manual job. The 
performance score was assessed by means of specifically 
designed tasks of increasing difficulty. The total number 
of cases was 95. The company wished not to disclose 
specifics pertaining to the nature of the data. 

Firm D supplied a sample of 15 cases of the basic 
entry level job of assembler. Information on each indi
vidual included: months of previous experience, predicted 
job success at time of hiring, performance review rating, 
service in months at time of appraisal, sex and age. De
tailed preemployment records with the specific cues 
utilized were not available. For this reason it was not 
possible to make use of these data. 
Fictitious Cases 

In order to model the personnel manager's decision 
process, 30 cases of fictitious employment candidates were 
rated by two personnel officers in both Firms A and B 
(Appendix F). For Firm A, the following six cue ratings 
were provided, representing the two jobs General Clerk-
Typist and Technical Typist: 

(1) Age 
(2) Marital status 
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(3) Years of a d d i t i o n a l educat ion 

(4) Years of r e l a t e d j o b exper ience 

(5) Average number of years each j o b he ld during 

the pas t t en -year per iod 

(6) Typing speed 

The personnel o f f i c e r s were asked t o r a t e the f i c t i t i o u s 

cases a long the f o l l o w i n g s i x c r i t e r i a : 

(1) Indus tr iousness 

(2) Quantity 

(3) A d a p t a b i l i t y 

(4) Job knowledge 

(5) Q u a l i t y 

(6) O v e r a l l p r e d i c t e d job success 

A f i v e p o i n t continuous r a t i n g s c a l e was used , where: k = 

1 = poor , 2 = below average , 3 = average , 4 = above average , 

5 = e x c e l l e n t . 

The cases presented t o the two personnel o f f i c e r s 

o f Firm B conta ined seven cue v a r i a b l e s : 

(1) Age 

(2) M a r i t a l s t a t u s 

(3) Number of dependents inc lud ing c h i l d r e n 

(4) C o l l e g e o v e r a l l grade p o i n t average 

(5) S c h o l a s t i c a c t i v i t i e s 

(6) P r o f e s s i o n a l o r g a n i z a t i o n s 

(7) Interv iew r a t i n g 

The r a t i n g s c a l e s f or these independent v a r i a b l e s correspond

ed t o those of the empir i ca l cases d i s c u s s e d in the 
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preceding s e c t i o n . The r a t e r s were asked t o e v a l u a t e the 

f i c t i t i o u s cases us ing an assumed measure of expected 

o v e r a l l job performance along a s c a l e from zero t o 1 0 0 . 

They were t o appra i se the cases under two s e t s of c o n d i 

t i o n s . F i r s t i t was assumed t h a t i n t e r v i e w r a t i n g s were 

not a v a i l a b l e , as t h i s s i t u a t i o n was found in most of the 

empir i ca l c a s e s . The second assessment was t o inc lude 

a l l seven c u e s . 
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CHAPTER VI 

PROCEDURE AND RESULTS 

Procedure 

The data obta ined were analyzed as f o l l o w s : 

1 . M u l t i p l e l i n e a r r e g r e s s i o n a n a l y s i s us ing 

the v a l u e s of the p r e d i c t o r v a r i a b l e s a g a i n s t the c r i 

t e r i a as dependent v a r i a b l e s . This was done for both 

the data from the empir i ca l c a s e s and those from the 

f i c t i t i o u s c a s e s . 

2. Where " to ta l" r a t i n g s were a v a i l a b l e , mul

t i p l e l i n e a r r e g r e s s i o n a n a l y s i s was used t o r e l a t e the 

s u b c r i t e r i a t o the o v e r a l l c r i t e r i o n with the l a t t e r 

being the dependent v a r i a b l e . 

3 . For those s e t s of independent and dependent 

v a r i a b l e s t h a t c o n s i s t e n t l y y i e l d e d a r e l a t i v e l y high 

c o e f f i c i e n t o f m u l t i p l e determinat ion in both the em

p i r i c a l and f i c t i t i o u s c a s e s , the in format ion measures 

as de f ined in Chapter IV were computed, based on the 

empir i ca l c a s e s . The empir i ca l as w e l l as the f i c t i 

t i o u s cases employed the three i n f o r m a t i o n - m e t r i c terms 

I ( Y e / x i j ) , H ( Y e / x i j ) , and H ( Y e , x ^ j ) , thus y i e l d i n g 

three r e g r e s s i o n models . 

4 . Further model hypotheses were examined f o r the 
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f i c t i t i o u s c a s e s . These were l i n e a r combinations of the 

models under (1) and (3) above and a l s o nonl inear models 

in the informat ion measures , employing l o g a r i t h m i c func

t i o n s of the independent and/or dependent v a r i a b l e s . 

5 . Histograms and p l o t s were obta ined t o d e s c r i b e 

the d i s t r i b u t i o n of the v a r i a b l e s and r e l a t i o n s h i p s b e 

tween independent and dependent v a r i a b l e s . Further p l o t s 

were prepared to i l l u s t r a t e the f u n c t i o n a l c h a r a c t e r i s 

t i c s between the independent v a r i a b l e s and corresponding 
/ \ 

in format ion measures I ( Y / x - • ) . 

6 . The r e s u l t s of s e l e c t e d r e g r e s s i o n runs were 

presented in tabu lar form, inc lud ing the v a r i a b l e s en

t e r e d , and the cumulat ive c o e f f i c i e n t of m u l t i p l e d e t e r 

minat ion . For the f i n a l s tep t h i s t a b u l a t i o n inc luded 

c o e f f i c i e n t s , t - s t a t i s t i c s and normal ized c o e f f i c i e n t s of 
2 

p a r t i a l m u l t i p l e determinat ion R^* def ined be low. 

7 . Values I (Y / X . ) = I p (x _. . ) I (Y / x - . ) were 

e i j = l 

computed and p l o t t e d a g a i n s t corresponding R^*^ v a l u e s . 

C o r r e l a t i o n s between the two were computed. 

8 . Lens model c o e f f i c i e n t s were computed f o r 

s e l e c t e d r e s u l t s from Firm A. 

Resu l t s from Firm A 

Summary of Computer Runs 

For a l l r e g r e s s i o n runs the computer program BMD02R -

Stepwise R e g r e s s i o n , Health Sc iences Computing F a c i l i t y , 
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UCLA, Version 4/13/65 was used. The 32 empirical cases 
did initially employ regression runs with the following 
independent variables: 1. Age, 2. Marital Status, 3. 
Typing Speed, 4. Additional Education, 5. Related Job 
Experience, 6. Time Job Held, 7. Verbal Comprehension, 
8. Numerical Reasoning, 9. Visual Speed and Accuracy, 
and 10. Mental Ability. These, as well.as the following de
pendent variables, were defined in Chapter V: 1. Indus-
triousness, 2. Quantity, 3. Adaptability, 4. Job Know-

2 

ledge, and 5. Quality. The highest multiple R was ob
tained for Quantity and Adaptability with R̂ = .5298 and 
.6442, respectively (see Table 1). Since the independent 
variables 7, 8, and 9 were no longer in use at the time 
of the study, they were eliminated in subsequent compu-

2 
tations. Repeated calculation of R under exclusion of 
these variables resulted in decreased values with .2731 
for Quantity and .3900 for Adaptability. In the regres
sion run with Adaptability as the dependent variable, 
only five of the six predictor variables did enter the 
regression. Cue number four. Additional Education, was 
not significant at the .5% level, thus was excluded by 
the computer program. The above results are summarized 
in Table 1. 

Then the data based on the fictitious cases were 
examined. Regression runs in the six cues were prepared 
for the results of each of the two Raters. In addition 
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to the p r e v i o u s l y mentioned dependent v a r i a b l e s , "Total" 

r a t i n g s were a v a i l a b l e from the data c o l l e c t i o n phase . 

The c o e f f i c i e n t s of m u l t i p l e determinat ion for Quant i ty 

and A d a p t a b i l i t y were .4544 and .4863 f o r Rater 1 , . 8 8 0 7 

and .3586 for Rater 2 r e s p e c t i v e l y . Rater 2 was gener 

a l l y more l i n e a r l y c o n s i s t e n t than Rater 1 as i n d i c a t e d 

by the r e s u l t s in Table 2 . The o v e r a l l r a t i n g s could be 

expla ined as l i n e a r combinations o f the s u b c r i t e r i a with 

a f a i r degree of accuracy , as i n d i c a t e d by the m u l t i p l e 

R 2 o f . 9164 and .8467 for Rater 1 and 2 , r e s p e c t i v e l y . 

Next , i t was dec ided t h a t the c r i t e r i a Quant i ty and 

A d a p t a b i l i t y could be employed in the three model a l t e r n a -

t i v e s with the informat ion measures I ( Y ^ / x - • ) , H C Y ^ / x ^ ) , 

c lj c -LJ 
and H(Y , x ^ • ) . These measures had t o be obta ined from e i j 
the e m p i r i c a l d a t a . The computation invo lved the f o l l o w 

i n g . For the e s t i m a t i o n of the var ious p r o b a b i l i t i e s 

( c f . Chapter I V ) , c e r t a i n f requenc i e s had t o be determined 

t h a t were f o u r - d i m e n s i o n a l l y d e f i n e d . This was accomplished 

with the a id of the computer program BMD09D - Cross Tabu

l a t i o n , Incomplete Data - Vers ion of Ju ly 2 2 , 1 9 6 5 , Health 

Sc iences Computing F a c i l i t y , UCLA. Next a smal l Focal 

program was used on a PDP-8 computer to c a l c u l a t e the 

var ious informat ion measures . Then the cue va lues were 

rep laced by corresponding in format ion-metr i c t erms , y i e l d 

ing the converted data m a t r i c e s . These f i n a l l y could be 

employed in r e g r e s s i o n runs a g a i n s t the chosen dependent 

v a r i a b l e s . 
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Some more d e t a i l e d exp lanat ion i s necessary a t t h i s 

p o i n t . As mentioned, the f requenc i e s t h a t needed t o be 

c a l c u l a t e d were de f ined by four d imens ions . The f i r s t 

was the dependent v a r i a b l e under c o n s i d e r a t i o n , the second 

was an i n t e r v a l o f the dependent v a r i a b l e , the t h i r d was 

a p a r t i c u l a r cue v a r i a b l e and the fourth was an i n t e r v a l 

o f the cue v a r i a b l e . 

The i n t e r v a l width o f a l l dependent v a r i a b l e s was 

c l e a r l y given by t h e i r d e f i n i t i o n along a f i v e p o i n t s c a l e . 

Thus K = f i v e i n t e r v a l s with width 1 were used. For the 

independent v a r i a b l e s these were the d e c i s i o n s made: 

1 . Age: lower l i m i t = 1 7 , width = 5 ; 

2 . M a r i t a l S t a t u s : lower l i m i t = 1 , width = 1; 

3 . Typing Speed: lower l i m i t = 4 5 , width = 1 0 ; 

4 . A d d i t i o n a l Educat ion: lower l i m i t = 0 , width = 1 ; 

5 . Re lated Job Exper ience: 

I n t e r v a l 1 = 0 
1 <. I n t e r v a l 2 <. 3 
4 <. I n t e r v a l 3 £ 8 
9 <_ I n t e r v a l 4 £ 1 5 

6 . Time Each Job Held: lower l i m i t = 1 , width = 1 . 

Then the f o l l o w i n g f r e q u e n c i e s could be determined 

for each p a i r of the i = 1 , I p r e d i c t o r s and the 

c r i t e r i o n (c f . Chapter I V ) : 

1 . The number of j o i n t occurrences f o r the j - t h 

i n t e r v a l of the independent and the k - th i n t e r v a l of the 

dependent v a r i a b l e , n- , 

2 . The sum of occurrences over a l l va lues o f the 



79 
i-th independent variable with respect to the k-th inter
val of the dependent variable: n̂  k • 3. The sum of occurrences over all values of the 
dependent variable with respect to the j-th interval of the 
i-th independent variable: n̂̂  

After the three information measures were computed 
with the program depicted in Figure 2, the converted data 
matrices shown in Appendix C were generated manually. As 
the intervals of the independent variables, for which the 
information terms were computed, included all possibilities, 
values could be assigned to each of the empirical as well 
as the fictitious cases. Thus every column triplet of the 
converted data matrices represents one column of the ori
ginal data matrices. 

The model involving the terms I(Ye/xij) yielded some 
improvement over the linear model for the criterion Quan-
tity with R = .4756. However, the multiple R* for Adapta
bility dropped to .2958. In the fictitious cases, the 
model with the H(Ye/x̂ j) terms was fairly adequate for 
Quantity as compared to regression analysis in the cue 

/ \ values, while the one with the term H(Y , x..) resulted 
in a slight improvement for Adaptability and Rater 2. 

Further alternatives tested were models that con
sisted of linear combinations employing all three infor
mation measures and models that in addition employed the 
cue values. The number of variables in the regression 



was l i m i t e d to s i x in each c a s e . The f i t was found to 

improve markedly (c f . Table 2, dependent v a r i a b l e = 

Q u a n t i t y ) . 

A model a l t e r n a t i v e us ing l o g a r i t h m i c funct ions 

o f the c r i t e r i o n v a r i a b l e gave a s l i g h t l y b e t t e r f i t 

than the l i n e a r model when the H ( Y e , x-^j) terms were em

p l o y e d . These r e s u l t s are summarized in Table 2. 
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Table 1 . Firm A, Summary of Regress ion Runs, 

Empirical Cases 

Run 
No. Model 

Dep. 
V a r i a b l e 

Sample 
S i z e 

No . o f 
V a r . 
Ent. 

Mul t . 
R 2 

1 Y e [ n ] = b o + ? b i x i n i 
Indust 68 4 . 0566 

2 tt Quant 68 6 .1156 

3 it Adapt 68 6 . 1402 

4 I I J Know 68 5 . 0 4 2 1 

5 I I Qual 68 6 . 1290 

6 I I Indust 38 10 .2546 

7 I I Quant 38 10 .3147 CO I I Adapt 38 9 . 3482 

9 H j Know 38 9 . 1643 

10 H Qual 38 9 . 3117 

11 I I Indust 32 10 . 3 4 0 5 

12 I I Quant 32 10 . 5298 

13 H Adapt 32 9 . 6442 

14 I I j Know 32 10 .3394 

15 I I Qual 32 10 . 5154 

18 I I Quant 32 6 . 2 7 3 1 

19 I I Adapt 32 5 . 3900 

20 Y e l n j = b 
0+ibii(Ye/xi[n] 

) Quant 32 6 .4756 

21 YeInFb 0 + Z b i H ( Y e / x i [ n ] ) Quant 32 6 .3607 

22 Ye [nFb 0 + I h ± E ( Y e f x i [ n ] ) Quant 32 5 . 3697 

23 

Ye[nrb 
0+lhii(Ye/xi[n] 

) Adapt 32 5 . 2958 

24 

Ye[nfb 
Q+Ib±E(Ye/xi[n: ) Adapt 32 6 . 1 5 4 5 

25 

Ye[nrbo+Zbi"(Ye^I[n; 

) Adapt 32 6 . 2 6 9 8 
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Table 2 . Firm A, Summary of Regress ion Runs, 

F i c t i t i o u s Cases 

Run 
No. Model 

Dep. 
V a r i a b l e 

Sample 
S i z e 

No.of 
V a r . 
Ent . 

M u l t . 
R 2 

26 

Ys[n]=VZbiXin 
Indust R]_ * 30 5 . 3584 

27 Quant R i 30 6 . 4544 

28 

H Adapt R i 30 6 . 4 8 6 3 

29 ii 
J Know Rj_ 30 6 . 5757 

30 ii Qual ] 30 6 . 4781 

31 

H Indust R2 

30 6 . 7737 

32 H Quant R 2 30 6 . 8807 

33 ii Adapt R2 

30 6 . 3586 

34 

ii J Know R2 

30 6 . 7988 

35 ii Qual ] R 2 30 6 .4136 

36 

ii 
T o t a l Rl 30 6 . 3472 

37 ii T o t a l R 2 30 6 . 6823 

38 

X-i ? n = b + £ b . x . 
( i = 7 , . . . , l l ) * * T o t a l R l 20 5 . 9164 

39 x 1 8 , n = b o + I ] b i x i n 

( i = 1 3 , . . . , 1 7 ) * * Tota l R 2 30 5 . 8467 

40 Y s C n ^ b o + Z b i l f Y g / x i [ n ] ) Quant R l 30 5 . 3188 

41 ^ s [ n ] = b 0 + E b i H ( Y e / x i [ n ] I Quant R l 30 6 . 4 1 9 5 

42 Y s [ n ] = b o ^ b i H ( Y e , x i [ n ] 

1 Quant 

R l 30 6 . 2487 

43 $ s [ n ] = b o + ^ b i I ( Y e / x i [ n ] ) Quant R 2 30 5 . 1733 

44 

Ys[n]=bo+2biS(Ye/* 
i [ n ] ' Quant R 2 30 4 . 7050 

45 Y s [ n ] = b o + 2 b i S ( Y e ' x i [ n ] 1 Quant R 2 30 6 . 1588 
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Table 2 (Cont'd) 

Run 
No. Model 

Dep. 
Variable 

Sample 
Size 

No. of 
Var. 
Ent. 

Mult. 
R2 

46 Y s [ n ] = b o + E b i x i n + E b i ^ V X i [ n ] } 

+ Eb i5(Y e/x i [ n ]) 
+ E b i f i ( Y e , x i [ n ] ) Quant Ri 30 6 .5601 

47 Quant R 2 30 6 .9350 

48 
Y s [ n f b o + S V < V*i In ] 

+£b iS(y e/x i I n ; i) 
) 

+ i b i f i ( y e , x i I n ] ) Quant Rl 30 5 .4779 

49 

II 
Quant R 2 30 6 .8772 

50 Ys[n]=V^ biI< Ye/ xi[n ]) Adapt Rl 30 5 .2432 

51 Y s I n ] = b o + Z b i H ( Y e A i [ n ]) Adapt Rl 30 6 .3519 

52 Y s [ n ] = b o + Z b i H < Y e ' x i [ n ]) Adapt Rl 30 6 .4766 

53 ^ s l n J ^ o + S b i i t Y g / X i ^ ; ]) Adapt R 2 30 6 .2616 

54 Y s [ n ] =V S biH(V xiIn; |) Adapt R 2 30 5 .1437 

55 Y s [ n ] = b o + z b i H ( Y e ' x i [ n ] ) Adapt R 2 30 6 .4431 

56 l o g Y s l n ] = b o + z : b i i ( Y e / x i [n] } Adapt Rl 30 6 .2423 

5 7 logYs[nrVzbifi(Vxi [n] } Adapt Rl 30 6 .3939 

58 lo
Ŝ[nrVaiS<Ye-xi [n] } Adapt Rl 30 6 .5320 

59 
l o 9 Y s I n ] = b o + Z b i I < Y e / x i | ! n ] ) Adapt R 2 30 6 .2658 

60 l og Y s [ n ] = b o + J : biH (V xi[ : n ] ) Adapt R 2 30 5 .1491 

61 
l o g Y ^ n f b o + Z b i " ( Y e ' X i ! 

Adapt R 2 30 4 .4467 

52 n ] } Adapt Rl 30 5 .2889 

53 

II 
Adapt R 2 30 6 .2063 
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Table 2 (Cont'd) No.of 

*R̂  and R2 refers to Rater 1 and 2 respectively. 
* * X 1 0 _ and X-, 0 are the Total ratings of Rater 1 and 2 I2,n 18,n r 

respectively, while the x̂ n (i=7, 11 for Rater 1, 
and i=13, 17 for Rater 2) refer to the individual 
performance criteria as defined in Chapter V. 

Run Dep. Sample Var. Mult. No. Model Variable Size Ent. R2 

64 logŶ  r-, =b 

^ sLnJ o 
+EbilogI (YeAi [n] ) Adapt R]_ 30 6 .2850 

65 " Adapt R0 30 6 .2271 
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The computer program BMD05D General Plot - Includ

ing Histogram - Version of August 18, 1964, Health Sciences 

Computing Facility, UCLA, was utilized to prepare a number 

of graphic illustrations pertaining to the research find

ings. Appendix B contains frequency histograms of the 

independent variables and plots of dependent against in

dependent variables. 

Tables 3 through 17 depict in detail the results 

of selected regression runs. Cumulative R 2 and the co

efficient at the final step were obtained directly from 

the computer printouts. The t-statistic was taken as the 

square root of the F value on the printout. To obtain a 

normalized partial coefficient of multiple determination, 

the partial coefficient of multiple determination R^ 2
 w a s 

first comput ed: 

R i 2 = ( b j / S b . ) 2 

( b i / S b i ) 2 + N - I - 1 

Su.. is the standard error of the coefficient b., N is the 

number of cases, and I is the number of variables entered. 

Normalizing thus obtained values was done with the formula: 

R.*2 = R 2 R 2 (ioo%) / E R . 2 . 
j=l 3 

Thus R^* value gives a direct indication of the importance 

of the independent variable under consideration in explaining 

the dependent variable Y e or Y s . As shown by the R^* 2, 



values of tables 3 through 17, the different models 
did not agree in terms of importance assigned to the 
cues with respect to particular criterion variables. As 
an example, typing was found to be most important in ex
plaining Quantity in Firm A when a linear regression 
model was employed. However, age was assigned far more 
importance when a model using the terms I(Y /x-•) was 
tested. Similar observations could be made throughout. 



88 
Table 3. Results from Firm A; Run 12, 

Empirical Cases N=32 , Dep. Variable=Quantity 

Step Variable Cumul. Final Step Number Entered R2 Coefficient t Ri *2 (Constant -2.295) 
1 Add Educ .1819 .144 .584 .923 2 Mental .2925 .044 3.057 17 .804 3 Numeric .3469 - .109 -2.268 11 .376 4 Yrs/Job .3958 - .125 -1.373 4 .764 5 Typing .4319 .030 1.446 5 .236 6 Verbal .4860 .010 1.596 6 .245 7 Visual .5012 .005 .768 1 .575 8 Marit St .5121 - .127 - .811 1 .758 9 Job Exp .5190 .041 .866 1 .995 10 Age .5298 - .013 - .696 1 .302 

Table 4. Results from Firm A; Run 18, 
Empirical Cases N=32, Dep. Variable= Quantity 

Step Variable Cumul. Final Step Number Entered R2 Coefficient t Ri 
*2 

(Constant 2.090) 
1 Add Educ .1819 .169 .605 .024 2 Typing .2251 .029 1.335 11 .331 3 Marit St .2421 - .155 - .906 5 .403 4 Yrs/Job .2564 - .074 - .746 3 .702 5 Job Exp .2724 .036 .687 3 .148 6 Age .2731 - .003 - .160 3 .702 
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~e 5. Resu l t s from Firm A; Run 2 0 , 

Empir ical Cases N=32, Dep. V a r i a b l e = Q u a n t i t y 

Step 
lumber 

V a r . Ent . 
= i ( y e / x i ; j ) o f : 

Cumul. 
R2 

F ina l 
C o e f f i c i e n t 

Step 
t R ± * 2 

(Constant 3 . 9 2 8 ) 
1 Yrs /Job . 1700 1 . 1 7 7 1 . 9 4 8 9 . 9 0 6 
2 Age . 3 3 8 3 - 1 . 2 1 9 - 3 . 3 0 7 2 2 . 8 7 3 
3 Mari t St . 4 4 6 1 - 2 . 6 3 1 - 2 . 0 4 7 1 0 . 7 8 8 
4 Typing . 4589 . 2 4 1 . 6 4 3 1 . 2 2 2 
5 Job Exp . 4 6 9 1 .272 .794 1 . 8 4 7 
6 Add Educ .4756 . 7 5 0 . 557 . 922 

Table 6 . R e s u l t s from Firm A; Run 2 7 , 

F i c t i t i o u s Cases N=31, Dep. V a r i a b l e = Q u a n t i t y , 

Rater 1 

Step 
lumber 

V a r i a b l e 
Entered 

Cumul. 
R 2 

F i n a l Step Step 
lumber 

V a r i a b l e 
Entered 

Cumul. 
R 2 C o e f f i c i e n t t R ± * 2 

(Constant 1 . 8 1 7 ) 
1 Y r s / J o b . 2617 . 0 6 5 1 . 0 8 0 5 . 3 4 0 
2 Add Educ . 3944 . 2 3 5 2 . 3 7 1 2 4 . 5 5 7 
3 Mar i t St . 4 3 4 6 . 2 1 6 1 . 4 3 6 1 0 . 2 9 4 
4 Job Exp . 4472 .052 . 7 9 7 3 . 3 6 4 
5 Age . 4524 . 0 0 5 . 3 7 3 .749 
6 Typing . 4544 - . 0 0 3 - . 2 8 5 . 440 
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Table 7 . R e s u l t s from Firm A; Run 4 1 , 

F i c t i t i o u s Cases N=30, Dep. V a r i a b l e = Q u a n t i t y , 

Step V a r . Ent. Cumul. F i n a l Step 
Number = H ( Y e / X i j ) o f : R 2 C o e f f i c i e n t t R ± * 2 

(Constant 2 . 0 0 4 ) 
1 Job Exp .1650 - . 210 - 1 . 4 6 1 7 . 0 5 7 
2 Mari t St . 2934 . 2 2 1 2 . 4 3 3 1 7 . 0 0 7 
3 Age . 3 5 6 0 .082 1 . 8 0 9 1 0 . 3 4 4 
4 Add Educ . 4 1 3 7 . 093 1 . 4 2 1 6 . 7 0 8 
5 Yrs /Job . 4190 . 0 1 3 .459 . 7 5 4 VO Typing . 4 1 9 5 . 0 0 6 . 1 4 1 . 071 

Table 8 . Resu l t s from Firm A; Run 3 2 , 

F i c t i t i o u s Cases N=30, Dep . V a r i a b l e = Q u a n t i t y , 

Rater 2 

Step V a r i a b l e Cumul. F ina l Step 
Number Entered R 2 C o e f f i c i e n t t Rj . *2 

L (Constant - 3 . 3 3 1 ) 
1 Typing . 8 7 2 6 . 1 1 0 1 2 . 0 7 3 7 9 . 9 6 9 
2 Add Educ . 8 7 6 8 . 0 8 1 . 9 3 5 : 3 .388 
3 Job Exp .8789 . 0 4 0 

.715 ; 2.014 
4 Yrs /Job . 8792 - . 0 3 3 .629 ] L.564 
5 Age . 8 8 0 5 .006 . 4 7 7 .908 
6 Mari t St . 8 8 0 7 . 022 .168 . 1 1 3 

Rater 1 
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Table 9 . R e s u l t s from Firm A; Run 4 4 , 

F i c t i t i o u s Cases N=30, Dep. V a r i a b l e = Q u a n t i t y , 

Step V a r . Ent . Cumul. F i n a l Step _— 
Number =U{Ye/xij)of : Rz C o e f f i c i e n t t 

(Constant 2 . 4 4 7 ) 
1 Typing . 6863 .385 7 . 6 7 2 6 4 . 2 2 4 
2 Add Educ . 6 9 4 3 - . 076 - . 948 3 . 1 7 6 
3 Y r s / J o b .7012 . 027 .738 1 . 9 5 0 
4 Mar i t S t . 7050 .064 . 564 1 . 1 4 9 

Table 1 0 . Resu l t s from Firm A; Run 4 6 , 

F i c t i t i o u s Cases N=30, Dep. V a r i a b l e = Q u a n t i t y 

Rater 1 

Step V a r i a b l e Cumul. F i n a l Step 
Number Entered R Z C o e f f i c i e n t t R^ 

(Constant 2 4 . 0 5 6 ) 
1 Y r s / J o r . 2 6 1 7 .212 .386 .466 
2 ^Add Educ . 3944 2 . 5 3 9 2 . 7 7 1 18 . 0 6 3 
3 H ( Y e / X i j ) , 

x i - A g e .4412 .906 2 . 2 6 4 13 .154 

4 i ( Y e / X i j ) , 
X i = AddEduc . 5 0 3 6 . 8 8 6 1 . 8 7 6 9 .578 

5 H ( Y e , x^ j ) , 

= JobExp . 5 3 9 1 - . 9 5 6 - 1 . 7 1 4 8 . 1 7 1 

6 H ( Y e , X i j ) , 
X i E Age . 5 6 0 1 - . 322 - 1 . 0 4 8 3 .289 

Rater 2 
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Table 11. Results from Firm A; Run 47, 
Fictitious Cases N=30, Dep. Variable=Quantity, 

Step Number Variable Cumul. Final Step* Step Number Entered R2 Coefficient t R±*2 

1 (Constant Typing .8725 -2.569) .096 8.276 57.531 
2 UYe/x±i) 

X± - Age .8915 - .140 -1.840 9.603 ro H<Ye/xi;j) = Typing .9063 .082 1.847 9.672 
4 H(Ye/x'ij) Xi =MaritSt .9118 .100 1.624 7.690 
5 H(Ye/xij) Xi = Age .9204 .048 1.607 7.545 
6 H(Ye/x±j) X± =MaritSt .9350 - - -

*Due to flaw in machine procedure no complete printout for step (6) . 

Rater 2 
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Table 12. Results from Firm A; Run 19, 

Empirical Cases N=32, Dep. Variable=Adaptability 

Step Variable Cumul Final Step Number Entered R2 Coefficient t R. l *2 (Constant 5.010) 
1 Yrs/Job .1760 - .160 -1.892 8 .914 2 Age .2452 - .045 -2.764 16 .734 3 Job Exp .3845 .089 2.333 12 .752 4 Marit St .3883 .052 .374 .394 5 Typing .3900 - .004 - .027 .206 

Table 13. Results from Firm A; Run 23, 
Empirical Cases N=32, ] Dep. Variable=Adaptability 

Step Variable Cumul Final Step Number Entered R2 Coefficient t Ri *2 (Constant 3.484) 
1 Yrs/Job .2068 - .626 -2.233 18 .209 2 Age .2594 - .246 -1.151 5 .486 3 Add Educ .2824 3.083 1.031 4 .449 4 Marit St .2947 3.122 .541 1 .259 5 Job Exp .2958 .138 .202 .177 
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Table 1 4 . R e s u l t s from Firm A; Run 2 8 , 

F i c t i t i o u s Cases N=30, Dep. V a r i a b l e = A d a p t a b i l i t y 

Step 
lumber 

V a r i a b l e 
Entered 

Cumul. 
R2 

F i n a l Step Step 
lumber 

V a r i a b l e 
Entered 

Cumul. 
R2 C o e f f i c i e n t t R. * 2 

l 

(Constant 2 . 0 5 4 ) 
1 Yrs /Job .3138 . 0 9 5 1 . 3 6 1 8 . 6 4 4 
2 Add Educ . 4 1 5 4 .259 2 . 2 4 0 2 0 . 7 6 8 
3 Mar i t St .4519 . 2 7 5 1 . 5 6 4 1 1 . 1 4 9 
4 Job Exp .4813 .089 1 . 1 8 8 6 . 7 0 0 
5 Typing . 4 8 4 7 - . 0 0 5 - . 4 5 1 1 . 0 1 7 
6 Age . 4 8 6 3 - . 004 - . 2 6 5 .352 

Table 1 5 . R e s u l t s from Firm A; Run 5 2 , 

F i c t i t i o u s Cases N=30, Dep. V a r i a b l e = A d a p t a b i l i t y 

Rater 1 

Step 
Number 

V a r . Ent. 

=H(Ye,xij)of 
Cumul 

R 2 
F i n a l Step 

Coefficient 
R. * 2 

l 

(Constant 
Mari t S t 
Add Educ 
Job Exp 
Typing 
Yrs /Job 
Age 

. 1 7 2 1 

. 2 9 1 0 

. 3719 

. 4 1 8 5 

. 4 4 2 7 

. 4766 

. 6 6 2 ) 

. 268 

. 0 8 3 

. 1 0 1 

. 0 4 3 

. 0 5 3 

. 0 4 3 

2 . 6 4 5 
1 . 4 3 6 

. 9 0 5 
1 . 1 1 0 

- 1 . 4 8 3 
- 1 . 2 2 0 

2 0 . 2 5 8 
7 . 1 4 5 
2 . 9 8 4 
4 . 4 1 3 
7 . 5 7 9 
5 . 2 8 1 

Rater 1 



Table 16. Results from Firm A; Run 33, 
Fictitious Cases N=30, Dep. Variable=Adaptability 

Step Variable Cumul Final Step Number Entered 
R Z 

Coefficient t Ri *2 (Constant 1.936) 
1 Add Educ .1089 .258 2.459 14 .255 2 Marit St .1838 .317 1.993 10 .085 3 Yrs/Job .2993 - .106 1.667 7 .383 4 Typing .3403 .010 .886 2 .259 5 Age .3550 - .011 .716 1 .493 6 Job Exp .3586 .025 .361 .385 

Table 17. Results from Firm A; Run i 55 
Fictitious Cases N=30, Dep. Variable=Adaptability 

Rater 2 
Step Var. Ent. Cumul Final Step Number =H(Ye,xij)of : R2 Coefficient t 

R. 1 *2 (Constant 3.449) 
1 Typing .2016 .086 2.662 20 .709 2 Age .3506 - .061 2.042 13 .498 3 Job Exp .4351 - .153 1.630 9 .101 4 Add Educ .4403 .019 .395 .593 5 Marit St .4419 .020 .237 .214 6 Yrs/Job .4431 .007 .227 .195 

Rater 2 
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Correlation of Ri*2 and I(Ye/Xi) It would seem reasonable to postulate that the 
decision-maker in multiple cue decision tasks ought to 
attach more significance to or place more weight on those 
cues that convey the most information about the ecological 
variable. Some logical measure of performance would thus 
be the degree of association between the partial coeffi-
cient of multiple determination (R̂* ) and the correspond-
ing information gains I(Ye/X̂ ). 

By definition (cf. Chapter IV): 
J KYe/Xi) = Z_ p(x±j) KYe/Xij) j-i The probabilities of (x̂  j) were estimated by their cor

responding relative frequencies 
p(Xij) = 

ni where n_- • was the sum of occurrences over all values of 
the dependent variable with respect to the j-th interval 
of the i-th independent variable, and n̂.. was equivalent 
to the total sample size N. 

2 ^ 

The pairs of R̂**" and I(Ye/X̂ ) were ranked in order 
of decreasing R̂*2 values. This was done in the following 
table displaying the R̂*2 that resulted from the regres
sion runs of the subjective ratings using the cue values. 
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Table 1 8 . Firm A, Pa irs of R^* 2 and i ( Y e / x ± ) 

Dependent Independent 
*•> 

Rater V a r i a b l e V a r i a b l e R . * 2 1 K Y e / X . ) 

1 Quant i ty Add Educ 2 4 . 5 5 1 . 5 7 8 
(Run 27) Mari t St 1 0 . 2 9 1 . 9 3 2 

Yrs /Job 5 . 3 4 1 . 9 8 1 
Job Exp 3 . 3 6 1 . 1 0 1 
Age . 7 5 1 . 7 4 9 
Typing .44 1 . 0 1 8 

2 Quanti ty Typing 7 9 . 9 7 1 . 0 1 8 
(Run 32) Add Educ 3 . 3 9 1 .578 

Job Exp 2 . 0 1 1 . 1 0 1 
Yrs /Job 1 . 5 6 1 . 9 8 1 
Age . 9 1 1 . 7 4 9 
Mari t St . 1 1 1 . 9 3 2 

1 A d a p t a b i l i t y Add Educ 2 0 . 7 7 . 9 1 3 
(Run 28) Mari t St 1 1 . 1 5 1 . 1 4 7 

Yrs /Job 8 . 6 4 4 . 1 6 0 
Job Exp 6 . 7 0 2 . 2 6 1 
Typing 1 . 0 2 1 . 0 1 8 
Age . 3 5 2 . 7 5 8 IV A d a p t a b i l i t y Add Educ 1 4 . 2 5 . 913 

(Run 33) Mari t St 1 0 . 0 8 1 . 1 4 7 
Yrs /Job 7 . 3 8 4 . 1 6 0 
Typing 2 . 2 6 1 . 0 1 8 
Age 1 . 4 9 2 . 7 5 8 
Job Exp .38 2 . 2 6 1 

For the purpose o f s t a t i s t i c a l comparison, c o r -

r e l a t i o n c o e f f i c i e n t s between R^*^ and I ( Y e / X ^ ) were 

computed. This was done s e p a r a t e l y for the two Rater s , 

with the va lues f o r Quant i ty and A d a p t a b i l i t y pooled in 

each c a s e . The r e s u l t s were - . 1 0 5 1 f o r Rater 1 and 

- . 2 8 7 8 f o r Rater 2 . The p o i n t s on which these computa

t i o n s were based are p l o t t e d in F igure 3 f o r Rater 1 and 

in Figure 4 f o r Rater 2 . 
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Lens Model Coefficients • 

The lens model coefficients were first computed 
by means of utilizing the results of regression runs 18 -
empirical cases and 32 - fictitious cases, the summaries 
of which are given in Tables 4 and 8. The criterion 
variable was Quantity and the ratings of the fictitious 
cases were those obtained from Rater 2. This choice 
was made because the responses of Rater 2 provided for a 
better fit than Rater 1 in the linear model. The dis
cussion of the various indices computed refers to 
Figure 1. 
the correlations between the i-th predictor and the cri 
terion. Table 19, an excerpt of Table 42 (Appendix D) 
summarizes these values: 

The ecological validities r ei were described as 

Table 19. Firm A, Ecological Validities, 
Criterion = Quantity 

Predictor Correlation 1. Age 2. Marital Status 3. Typing Speed 4. Additional Education 5. Job Experience 6. Years per Job 

.026 -.199 .410 .427 .277 -.107 
Thus, Typing Speed and A d d i t i o n a l Education were most 

h i g h l y c o r r e l a t e d with Quant i ty . 
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The utilization coefficients r . were used to de-si scribe the correlations between the cues and the judgment 

of Rater 2. These values are reflected in Table 20 (cf. 
Table 43): 

Table 20. Firm A, Utilization Coefficients, 
Criterion = Quantity, Rater 2 

Predictor Correlation 
1. Age -.186 2. Marital Status .187 3. Typing Speed .934 4. Additional Education .016 5. Job Experience .175 6. Years per Job .070 

A comparison between utilization coefficients and eco
logical validities shows that Rater 2 did recognize 
fairly well the importance of typing skills, however, 
the weight that he assigned to Additional Education was 
significantly less than indicated by the corresponding 
ecological validity. 

The values for the cues' redundancies are inter
dependent with the ecological validities. They were 
presented in Table 4 2. For comparison, the values assumed 
by the subject can be found in Table 4 3 (Appendix D). 

The environmental side of the lens model can be 
expressed by a multiple regression equation that utilizes 
optimal weights determined by the validity of each pre
dictor. For the 32 cases under consideration it amounted 
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to (cf. Table 4): 
Y E Q = 2.09 - .01 X-L - .15 X 2 + .03 X 3 + .17 X 4 

+ .04 X c - .07 X, 

5 6 
The decision-makers judgment could be expressed in a simi
lar equation (cf. Table 8): 

Ysq2 = 3.33 + .01 X 1 + .02 X 2 + .11 X3 + .08 X 4 

+ .04 X 5 - .03 X 6 

The environmental predictability R , which is rv y , was 
e *exe 

low with .27. On the other hand, the rater's response 
linearity reached a value of Rs = .88. 

Further lens model coefficients are presented as 
follows: Regression run 18 again provided for the values 
on the environmental side of the lens. This time they 
were paired with run 27 - fictitious cases, the summary 
of which is given in Table 6. The criterion variable 
was again Quantity and the ratings of the fictitious 
cases refers to those obtained from Rater 1. 

The utilization coefficients rŝ , describing the 
correlations between the cues and the judgment of Rater 1 
can be obtained directly from Table 43 in Appendix D. 

The judgment of Rater R± could be expressed in a 
multiple regression equation (cf. Table 6): 

Y S G L = 1.817 + .005 X1 + .216 X 2 + .235 X3 +.052 X 4 + .062 X 5 - .003 X 6 



1 0 3 

The response linearity of Rater 1 was R_ = . 6 7 1 1 . 

Y S A 2 = 1 . 9 3 6 - . 0 1 1 X 1 + . 3 1 7 X 2 + . 2 5 8 X 3 

+ . 0 2 5 X 4 - . 1 0 6 X 5 + . 0 1 0 X G 

The environmental predictability reached a value of .36, 

A further set of lens model coefficients was de
termined for the criterion variable Adaptability. It 
was based on run 19 (Table 12) - empirical cases, run 28 
(Table 14) and run 33 (Table 16) - fictitious cases for 
Raters 1 and 2 respectively. 

The ecological validities are again presented in 
Table 4 2 (Appendix D). The utilization coefficients for 
both Rater 1 and 2 are depicted in Table 43. 

The multiple regression equation modeling the en
vironmental side of the lens was (cf. Table 12): 

Y _ = 5 . 0 1 - . 0 4 5 X , + . 0 5 2 X 0 - . 0 0 4 X 0 

ea 1 ^ 3 

+ . 0 8 9 X 5 - . 1 6 X 6 

The judgment of Rater 1 could be expressed as (cf. Table 
1 4 ) : 

Y S A L = 2 . 0 5 4 - . 0 0 4 X-L + . 2 7 5 X 2 + . 2 5 9 X 3 

+ . 0 8 9 X , + . 0 9 5 X R - . 0 0 5 X ^ 
4 5 6 

The decision process of Rater 2 was modeled in the follow
ing equation (cf. Table 16): 
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which was higher than for the criterion Quantity. The 
response linearity of Rater 1 was .70, and for Rater 2 
it amounted to .58. 

A comparison of the various results indicates the 
following: In contrast to the ecological validity. 
Rater 1 underestimated significantly the weight to be 
attached to typing in explaining the criterion Quantity. 
He assigned high importance to additional education, which 
was in agreement with the corresponding ecological va
lidity, but he overestimated the effect of job tenure. 
The latter was found to have a negative effect on the 
value of the criterion Quantity. A similar observation 
was made for the criterion Adaptability, which was also 
negatively related to age and somewhat positively to 
additional education. Rater 2 recognized these relation
ships fairly well, while the utilization coefficients of 
Rater 1 appeared more randomly related to the ecological 
validities. 
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Results from Firm B 
Based on the previous discussion, the results ob

tained with the data of Firm B become largely self-
explanatory. They are given in Tables 21 through 27 and 
in the appendices. For the computation of the infor
mation measures, the interval widths selected for the 
variables needed to be defined. Since the dependent 
variables attained values along a scale from 0 to 100, 
10 intervals with width 10 were chosen. The cue values 
were broken down as follows: 

1. Age: lower limit = 21, width = 1 
2. Marital Status: lower limit = 1, width = 1 
3. Dependents: lower limit = 0, width = 1 4. GPA: lower limit = 2.0, width = .5 
5. Scholastic Activities: lower limit = 1, width = 1 6. Professional Organizations: lower limit = 1, 

width = 1 
7. Interview Rating: Interval 1=3 4 < Interval 2 < 5 
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Table 2 1 . Firm B, Summary of Regress ion Runs, 

Run 
No. Model 

Dep. 
V a r i a b l e 

Sample 
S i ze 

No. of 
V a r . 
Ent. 

M u l t . 
R2 

66 
/ \ 

e l n j o I in T o t a l 51 6 .3139 

67 i t Tota l 43 6 . 5848 

68 X 1 7 , n = b o + Z b i x i n 

( i = 8 , . . . , 1 6 ) * T o t a l 29 4 . 9 2 0 4 

69 Y r i =b +Zb . x . e [ n ] o l in Ac cur 29 6 . 3297 

70 I I Volume 29 6 . 2 8 9 5 

71 I I Tch Kn 29 7 . 3 5 5 5 

72 I I C r e a t i v 29 7 .3399 

73 I I Decisn 29 6 . 3759 

74 I I Respon 29 7 . 3278 

75 I I Rel iab 29 7 . 3818 

76 I I Harmon 29 7 . 3530 

77 I I Plan 29 5 . 1392 

78 H T o t a l 29 7 . 3 7 4 0 

79 X 1 7 , n = b

0

+ Z b i x i n 

( i = 8 , . . . , 1 6 ) * T o t a l 29 9 . 9266 

80 Y r n = £ b . x . e l n j I m T o t a l 51 6 . 9 7 9 1 

81 /s 
x 1 7 , n = b o + Z b i x i h 

( i = 8 , . . . , 1 6 ) * T o t a l 29 8 . 9980 

82 /s 
x 1 7 , n = b l x l 5 , n * T o t a l 29 1 . 9909 

83 Y e I n ] = b o + E b i x

i n 

Tota l 30 6 . 5840 

84 Y r , = b + £ b . I ( Y / x . r - i e [ n j o l e' i [ n ] ) T o t a l 30 5 . 2 0 1 4 

Empir ical Cases 
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Table 21 (Cont'd) 

Run Dep. 
No. Model V a r i a b l e 

Sample 
S i ze 

No. of 
Var . 
Ent . 

Mul t . 
R2 

85 y e [ n ] = b 0 + E b i H ( Y e / x i I n ] ) T o t a l 30 6 . 1 8 2 0 

86 Y e [ n ] = b 0 + E b i H ( Y e , x i l n ] ) Tota l 30 6 . 2642 

*X^y n i s the T o t a l r a t i n g , and the x i n ( i = 8 ' . • . , 16) 

r e f e r to the i n d i v i d u a l performance c r i t e r i a as de f ined 

in Chapter V. 
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Table 22. Firm B, Summary of Regression Runs, 

Fictitious Cases 
No. of Run 

No. Model 

Dep. Variable Sample Size Var. Ent. Mult. R2 
sin] o I in Total Rl 30 6 .8705 

88 Total Rl 30 7 .8049 89 Total R2 30 6 .6798 
90 " Total R2 30 7 .7091 
9 1 Ys[n]=bo+J:biI<Vxi[n]> Total Rl 30 6 .3637 
9 2 ^ [ n l - b o + ^ H C Y e / X i j ^ ) Total Rl 30 5 .5168 
93 $s[n]=bo+2biH(Ye/*![n]) Total Ri 30 5 .4453 
9 4 YsIn]=bo+SbiI(Vxi[n]» Total R2 30 5 .3487 
95 Ys[n]=b°+ZbiH(Ye/xi[n]) Total R2 30 6 .5125 
96 Ys[n]=bo+EbiH<Ye'xi[n]) Total R2 30 6 .4209 

Total Rl 30 7 .51193 
Total Rl 30 7 .57476 

109 YsInfbo+Zbi«<Ye'xiin]> Total Rl 30 7 .60562 
1 1 0 Ys[nfbo+2:bii(Ye/Xi[n]) Total R2 30 7 .45393 
1 1 1 Ys[nr b o + S b i S(V x i[n] ) Total R2 30 7 .51236 
1 1 2 Ys[nf b° + Z bi S< Ye- x±In]> Total R2 30 7 .51414 
113Ys[nf bo +2 bi[I(V xi Total Rl 30 6 .3854 
114 » Total Rl 30 
115 » Total R2 30 4 .3419 
116 Total R2 30 
1 1 7 l o3 YsIn]= bo 

+ 7 b i l i ( Y e / x i [ n ] ) ] - 1 Total Rl 30 6 .3770 
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Table 22 (Cont'd) 
Run No. Model Dep. 

Variable 
Sample Size 

No. of Var. Ent. Mult. 
118 logŶr ,=b sin] o 

+Zbi[i(Ye/xi[n])r1 

Total R i 30 3 .3937 

119 
I I 

Total R 2 30 4 .3268 120 I I Total R 2 30 
121 *s[n]=bo+Zbixin Total R l > 

R2 30 6 .8105 



Table 2 3 . R e s u l t s from Firm B; Run 6 7 , 

Empirical Cases N=43, Dep. V a r i a b l e = T o t a l 

Step V a r i a b l e Cumul. F i n a l Step 
Number Entered R ? C o e f f i c i e n t t R i 

(Constant 6 6 . 3 1 8 ) 
1 GPA .2532 1 1 . 4 2 7 3 . 2 1 3 13 . 4 7 5 
2 Age . 3 3 4 7 - 1 . 5 7 9 - 3 . 0 7 0 12 .550 
3 Dependts . 4 7 1 7 9 . 5 6 3 4 . 1 9 1 19 . 834 
4 Mari t St . 5 4 0 7 5 . 7 1 1 2 . 1 9 0 7 . 1 1 1 
5 Schol Act .5847 3 . 5 5 3 1 . 8 9 9 5 . 504 vo Prof Org .5848 .272 . 112 . 0 2 1 

Table 2 4 . R e s u l t s from Firm B; Run 8 7 , 

F i c t i t i o u s i Cases N= 3 0 , Dep. V a r i a b l e = T o t a l 

Rater 1 

Step V a r i a b l e Cumul. F i n a l Step 
Number Entered R C o e f f i c i e n t t R i *2 

(Constant 5 0 . 4 8 1 ) 
1 Prof Org .4726 4 . 4 9 3 6 . 5 9 4 30 . 7 3 0 
2 GPA . 7 9 8 6 7 . 1 8 4 6 . 0 2 5 28 . 7 6 1 
3 Schol Act . 8434 2 . 0 7 1 2 . 8 7 1 12 . 3 9 5 
4 Age . 8 5 0 7 - . 413 - 1 . 7 7 7 5 . 672 
5 Mari t St . 8 5 7 5 1 . 4 0 6 1 . 6 9 6 5 . 2 2 3 
6 Dependts . 8 7 0 5 1 . 0 6 5 1 . 5 1 6 4 . 268 
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Table 25. Results from Firm B; Run 89, 
Fictitious Cases N=30, Dep. Variable=Total, 

Step Variable Cumul. Final Step lumber Entered R Coefficient t R. l *2 (Constant 56.439) 
1 Schol Act .3732 3.272 2.589 14 .642 2 GPA .5352 8.083 3.870 25 .587 3 Prof Org .6212 2.228 1.867 8 .537 4 Age .6340 - .737 -1.812 8 .107 5 Dependts .6638 2.215 1.800 8 .013 6 Marit St .6798 1.559 1.073 3 .094 

Table 26. Results from Firm B, Run 121, 
Fictitious Cases N=30, Dep. Variable=Total, 

Average of Rater 1 and Rater 2 

Step Variable Cumul. Final Step Number Entered R2 Coefficient t 
R . * 2 i 

(Constant 53.460) 
1 Schol Act .4081 2.672 3.015 14.284 2 GPA .5735 7.633 5.212 27.310 3 Prof Org .7668 3.361 4.015 20.783 4 Age .7776 - .575 -2.016 7.571 5 Dependts .7930 1.640 1.901 6.846 6 Marit St .8105 1.482 1.456 4.255 

Rater 2 



Table 27. Firm B, R ± * Z and I(Y /X±) 
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Dependent Independent / \ 

Rater Variable Variable KYe/Xij) 1 Total Prof Org 30.73 2.013 
(Run 87) GPA 28.76 4.598 Schol Act 12.39 2.537 Age 5.67 3.611 Marit St 5.67 2.287 Dependts 5.22 1.220 2 Total GPA 25.59 4.598 (Run 89) Schol Act 14.64 2.537 Prof Org 8.54 2.013 Age 8.11 3.611 Dependts 8.01 1.220 Marit St 3.09 2.287 
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Resu l t s from Firm C 

The u s e f u l n e s s of the data from Firm C was l i m i t e d 

s i n c e s u b j e c t i v e r a t i n g s could not be o b t a i n e d . However, 

they o f f e r e d some opportuni ty t o compare the behavior of 

the var ious models t e s t e d for l a r g e v a r i a t i o n s in the 

sample s i z e . Resu l t s of a summary nature are d e p i c t e d 

i n Table 2 8 . 

Table 2 8 . Firm C, Summary of Regress ion Runs, 

Empirical Cases 

No. Model 
Dep. 

V a r i a b l e 
Sample 

S i ze 

No. of 
V a r . 
Ent . 

Mul t . 
R2 

14 95 11 . 4580 

15 95 12 . 4820 

16 95 11 . 0 6 1 0 

14 88 13 . 5 7 1 1 

15 88 12 .6117 

15 80 12 . 5760 CO 30 7 . 5298 CO 30 6 . 2 7 9 6 CO 30 7 . 3 9 7 3 CO 30 6 . 3 8 5 1 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

Y r„n=b + Z b . x . e [n j o I in 
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CHAPTER V I I 

DISCUSSION AND RECOMMENDATIONS 

The need t o a s s i g n meaning t o the var ious r e s u l t s 

o f t h i s research poses a requirement t o reduce the un

manageable conglomerate of outputs i n t o an o r d e r l y array 

of c a u s e s . The main a s p e c t s t h a t need t o be taken i n t o 

account when analyz ing the r e s u l t s regard the adequacy of 

the data b a s e . In conjunct ion with the problem thus d e 

f i n e d , the a p p l i c a b i l i t y of the model hypotheses w i l l 

have t o be d i s c u s s e d , which in turn i s l a r g e l y dependent 

upon the types and q u a l i t y of r e s u l t s presented in the 

prev ious c h a p t e r . This s o r t of a n a l y s i s w i l l then lend 

i t s e l f t o the p r e s e n t a t i o n of s p e c i f i c c o n c l u s i o n s and 

recommendations. 

A n a l y s i s of the R e s u l t s 

The data c o l l e c t e d can be examined in accordance 

t o q u a n t i t a t i v e and q u a l i t a t i v e f a c t o r s . Each i n d i v i d u a l 

f a c t o r can be assumed t o have some bear ing on the o v e r a l l 

u s e f u l n e s s of the da ta . 

One major q u a n t i t a t i v e a s p e c t of the data base 

was the number of c a s e s versus the number of p r e d i c t o r 

v a r i a b l e s . From the v iewpoint o f r e l i a b i l i t y , the sample 

s i z e should be as l a r g e as p o s s i b l e . I t was suggested 
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(Kerlinger and Pedhazur, 1973) that any multiple regres
sion analysis, and especially those with many independent 
variables, should have at least 100 subjects. Relatively 
small sample sizes yield high bias in the two most im
portant regression statistics, R2 and b. To realize the 
effect of decreased sample size, the R can be adjusted 
(cf. Johnston, 1972): 

R2 = R2 - I (1 - R2) 
N - I - 1 

As a representative example, R2 was computed for run 89, 
where R2 turned out to be .68 (n = 30, 1=6). Then, R2 = .68 - 6 (1 - .68) - .60, 30-6-1 
a noticeable difference, but R2 was concluded to be suf-

_2 
ficiently close to an adjusted value R , even for a sample 
size of 30 and six independent variables. 

The least squares estimates of the model parameters 
may well be over- or underestimated which essentially 
does not interfere with the objectives of this research, 
as they were not limited to validate a regression model, 
but to test the relative performance of model alternatives. 

When assessing the reliability of multiple regres
sion, significant emphasis is generally placed on replica
tion (op.cit.). This research employed three replications 
(the collection of empirical data in Firms A, B, and C) 
with varying statistical properties in terms of sample 
size, numbers and types of independent variables. 
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dependent variables, and types of jobs under considera
tion. Thus, a comparison across the replications can 
allow certain conclusions as to possible general superiority 
of specific model alternatives. 

Problems and deficiencies in the data base due to 
qualitative aspects are probably difficult to assess. A 
main question concerns certainly the types of cues that 
were selected to predict job performance. The choice had 
to be based on the availability and quantifiability of the 
total possible number of variables. The compromises that 
had to be made did not leave representativeness and relia
bility of the results unaffected. As an example, some 
personality traits, such as alertness, drive, and like-
ability might be significant cues to success of design 
engineers, but of course they were not available from 
the information on the application blanks. 

A potentially severe source of error regarding the 
assumption of a linear regression model could have re
sulted from arbitrary coding of variables that do not lend 
themselves to unique quantification. Intuitively, it 
could be assumed, e.g. that the extent of involvement in 
extra-curricular activities would be somewhat directly 
related to performance measures such as adaptability. 
Thus, a larger numerical score for a greater number of 
activities and responsibilities seemed to be warranted. 
But in the case of the variable Marital Status, the 
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q u a n t i f i c a t i o n was a t b e s t r e l a t e d t o some kind of sub

j e c t i v e va lue scheme. As i n d i c a t e d by Figure 22 in 

Appendix B, t h i s cho ice r e s u l t e d in a c l e a r l y non l inear 

r e l a t i o n s h i p with the s u b j e c t i v e T o t a l of Rater 2 in Firm 

B. This could have been avo ided , had the numerical 

va lues been arranged in d i f f e r e n t o r d e r . 

F i n a l l y , in the case of some v a r i a b l e s , a r b i t r a r y 

i n t e r v a l l i m i t s and unequal widths had t o be dec ided on 

i n order t o f a c i l i t a t e the computation of the i n f o r m a t i o n -

metr ic terms . These groupings were based on assumed i n 

crements o f equal e f f e c t on the dependent v a r i a b l e . There

f o r e , i f any contamination did r e s u l t from t h i s type of 

i m p e r f e c t i o n , i t i s assumed t o be f a i r l y i n s i g n i f i c a n t . 

On the whole , the cho ice of p r e d i c t o r s i s probably 

f a i r l y adequate , i f one c o n s i d e r s the f i n d i n g s by G h i s e l l i 

and Ber tho l (1953; c f . Chapter I I ) who emphasized the 

r e l a t i v e l y high r e l i a b i l i t y in terms o f R of b i o g r a p h i c a l 

i tems compared t o p r e d i c t o r s such as i n t e l l i g e n c e , a p t i 

tude , i n t e r e s t , and p e r s o n a l i t y . 

M u l t i p l e r e g r e s s i o n a n a l y s i s under some c ircum

stances has a s er ious weakness in terms of u n r e l i a b i l i t y 

o f the r e g r e s s i o n weights (Ker l inger and Pedhazur, 1 9 7 3 ) . 

This becomes severe in p a r t i c u l a r when the sample s i z e i s 

smal l and the independent v a r i a b l e s are h i g h l y c o r r e l a t e d . 

In case of Firm A, e . g . , Job Experience was s i g n i f i c a n t l y 

c o r r e l a t e d with Age and A d d i t i o n a l Education ( . 5 5 and . 4 7 ) , 
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and A d d i t i o n a l Education was c o r r e l a t e d with Typing Speed 

( . 5 6 ) . I f there had been more p r e d i c t o r s i n v o l v e d , f a c 

t o r a n a l y s i s might have been used t o c r e a t e or thogonal 

independent v a r i a b l e s . 

Bes ides these weaknesses , t h a t are of major concern 

on ly when the r e g r e s s i o n weights are o f prime importance , 

m u l t i p l e r e g r e s s i o n a n a l y s i s has obvious advantages over 

the o ther model a l t e r n a t i v e s d i s c u s s e d in Chapter I I I . I t 

i s su i t ed t o a lmost any nonexperimental research in which 

there are s e v e r a l independent v a r i a b l e s and one dependent 

v a r i a b l e a t a t ime ( i b i d . ) . 

In t h i s research the R v a l u e s were used t o measure 

the accuracy of the e s t i m a t e s of performance "that could 

be generated by means of the model a l t e r n a t i v e s . R 2 i s 

an e s t imate of the p r o p o r t i o n of var iance accounted for 

by a l l the v a r i a b l e s in the r e g r e s s i o n . As po inted o u t , 

t h i s va lue was t r a d i t i o n a l l y low f o r models p r e d i c t i n g 

j o b performance. Raubenheimer and T i f f i n ( 1 9 7 1 ; c f . 

Chapter I I ) reported a m u l t i p l e R of . 50 f o r a r e g r e s 

s ion model us ing t e s t s cores and b i o g r a p h i c a l i tems t o 

p r e d i c t job s u c c e s s . With o n l y one fourth o f the v a r i 

ance accounted f o r by the p r e d i c t o r s , a model can c e r 

t a i n l y not be cons idered u s e f u l f o r personne l s e l e c t i o n 

and j o b ass ignment . 

I t can be shown t h a t in personnel research the r e 

l a t i o n s h i p s between the p r e d i c t o r s and job performance 
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are more complex than assumed by the simple configura
tion of the lens model. For the purpose of illustra
tion one might look at a clearcut case where the lens 
model is directly applicable. Diagnosis of a medical 
condition, e.g., is based on the symptoms that the pa
tient shows. These symptoms are the immediate conse
quence of the condition, thus each of the cues is di
rectly related to the ecological variable and serves the 
physician to arrive at his subjective estimate thereof. 

In terms of job performance, the analog would be 
a situation where the personnel administrator assesses 
job performance of, say, a typist, based on his knowledge 
of her typing speed, motivation, idle time, emotional 
condition, job knowledge, etc. With the exception of 
typing speed, none of the predictors of performance 
available from the data of Firm A appears to be a direct 
indicator of Quantity or Adaptability as criterion. 
Rather, the independent variables are linked in lens 
model fashion to the proximal variables which in turn 
form a lens model construct together with the distal 
variable. Then, one could imagine a set of regression 
models with the cues (number of dependents, additional 
education, related job experience, etc.) as independent 
variables and the proximal traits, e.g. motivation or 
job knowledge being the dependent variables. Subsequently, 
the resulting values of the proximal traits, being the 
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characteristics of actual performance, could be related 
in a multiple regression equation to the criterion. 

An additional factor potentially contaminating 
the validity of estimates results from the time lag be
tween occurrence of certain cue values, such as addi
tional education (up to 17 years in Firm A), college 
activities, or grade point average (up to eight years 
in Firm B), and utilization of such information. Per
haps the cue values ought to be weighted with a factor 
inverse to the time lag, in order to account for the 
"wear off" effect that presumably decreases its rele
vance . 

Dunnette (1963) suggested to discriminate between 
different combinations of predictors, applicants, job 
behaviors and situations. In his new model for selec
tion research he indicated the need for many different 
groupings of tests for different groups of persons, de
pending upon the patterns of job behavior to be predicted. 
Thus, his prediction model called attention to the like
lihood of complex interactions between predictor group
ings, groups or types of individuals, job behavior 
patterns, and broadly defined organizational consequen
ces. As an example, he found that a test of perceptual 
speed and accuracy for the selection of bottle inspectors 
may predict accurately only for non-high school gradu
ates. For male high school graduates he found no useful 
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prediction from the test at all, whereas all female high 
school graduates were found to perform well, so that a 
test was unnecessary. 

From the preceding discussion it has become clear 
that relatively high multiple R2 values could hardly be 
expected. Thus, values between .27 and .58 as found for 
the empirical cases of Firms A and B (for the major de
pendent variables) have to be considered satisfactory, as 
far as the comparison with related studies in the litera
ture is concerned. 

The expected meager result mentioned above appeared 
to warrant an attempt to propose a conceptually different 
model, which might ultimately aid reducing the signifi
cant cost involved in matching men and jobs less than 
optimally. 

For a model to be representative, it should 
generate a criterion value in a fashion analogous to the 
functioning of the real system. As it has become ap
parent, the simple lens model cannot serve this purpose. 
The information-theoretic model hypotheses, however, are 
based on the notion of the decision-maker reducing his 
uncertainty about the criterion value when he obtains in
formation about a cue. Thus, these models do represent 
some of the aspects of the decision maker's strategy, 
which is illustrated by the right side of the lens model. 

This intuitive reasoning leads to the assumption 
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that the model alternatives, using the information mea
sures might yield appreciable improvements over the 
linear model for the subjective ratings. However, with 
the exception of run 55, this was not the case. But a 
comparison of the R̂*2 values sheds light on this result. 
Two main reasons were assumed to be responsible for this 
outcome. The raters used in some instances completely 
different weights for the cues compared to the results 
from the empirical cases. Rater 2 of Firm A notably 
based his judgment almost exclusively on one cue - typing 
speed - when assessing the criterion value for Quantity. 
Although models using any combination of the information 
measures yielded a significant increase in R2 (Runs 46-
49), these alternatives probably ought to be considered 
a result of chance that would not hold under cross-
validation . On the other hand, some encouraging results were found for the empirical cases. For the data of Firm A, R2 increased for Quantity from .27 for a linear regression model to .47 for a multiple regression model using 
/ \ I(YQ, x..) terms. In other cases, models based on in-e I j formation measures performed approximately as well as the 
model in the cue values. 

Not much interpretation could be provided for the 
logarithmic model alternatives that were tested, although 
some gave a slightly better fit than the linear model. A 
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conceptual framework was not developed for these results. 
Conclusions 

The results of this research can be summarized in 
the following statements: 

1. Tests, interviews and personal history infor
mation, as pertaining to assessing job Adaptability, 
found extensive treatment in the research literature. It 
was generally agreed that: 

(a) tests are useful but often difficult to vali
date; 

(b) interviews, with the exception of structured 
versions, are given more than due weight; 

(c) personal history items are most consistently 
related to certain performance measures. 

2. Since performance criteria are generally inde
pendent of each other, most researchers argue against a 
unidimensional measure of overall job performance. Excep
tions considered are those measures that are based on a 
dollar criterion, or that are derived from individual cri
teria by means of statistical methods. 

3. Performance appraisal systems are described in 
literature to be used by over three-fourths of U. S. com
panies for reasons such as to provide feedback to employees 
and as a management tool. 

4 . Strategies and formal models for personnel de
cisions, that are described in numerous studies, attempted 
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to 

(a) provide optimal man-job match or to mini
mize the overall cost by means of optimiza
tion techniques, 

(b) propose statistical prediction models that 
were based on empirical data. 

5. In the present study, multiple linear regres
sion statistics employed in Brunswik's lens model 
were found applicable in representing the probabilistic 
interrelations between predictors and criteria of job 
performance. 

6. Three model alternatives were proposed that 
expressed the relevance of the predictors to the cri
terion in forms of certain information theory measures. 

7. For the purpose of comparing the information-
metric model with the simple linear cue model, empirical 
data were collected from three large employers represent
ing the service and the manufacturing industries. 

8. In order to compare the predictive power of 
the model alternatives, subjective ratings on 30 fictitious 
cases were obtained from each of two firms. 

9. A total of 121 regression runs were prepared 
for both the empirical and the fictitious cases of Firms 
A, B, and C. These employed besides the linear model eight 
different information-theoretic ones, and combinations of 
the above. 
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1 0 . The proposed i n f o r m a t i o n - t h e o r e t i c model 

formulat ions were found t o be compet i t ive a l t e r n a t i v e s 

t h a t , in s i x i n s t a n c e s , y i e l d e d h igher R 2 va lues than 

the l i n e a r cue models . 

1 1 . The m u l t i p l e R 2 ranged for s e l e c t e d runs 

employing empir ica l cases from .30 t o . 5 8 , for the 

f i c t i t i o u s cases from . 1 7 t o . 8 7 . 

1 2 . No s i g n i f i c a n t r e l a t i o n s h i p s were found t o 

e x i s t between the in format ion gains g iven cue va lues 

and the weight a t tached to the cues by the R a t e r s . 

1 3 . A major l i m i t a t i o n of t h i s research was the 

r e l a t i v e l y smal l sample s i z e t h a t could be obta ined for 

s p e c i f i c combinations o f j o b s and p e r s o n s . 

Recommendations 

This research did not e s t a b l i s h e i t h e r the m u l t i p l e 

l i n e a r r e g r e s s i o n model or the proposed i n f o r m a t i o n -

t h e o r e t i c model as c l e a r l y more r e l e v a n t t o assessment 

f o r the purpose of making s e l e c t i o n and placement d e c i 

s i o n s . However, there are many areas where ref inement or 

r e v i s i o n of the approach taken might a l l o w for more p r e 

c i s e and f a r - r e a c h i n g c o n c l u s i o n s . 

For the data used in t h i s r e s e a r c h , one might r e 

view the method used f o r coding of the v a r i a b l e m a r i t a l 

s t a t u s . Furthermore, one might t r y t o account f o r the 

t ime l ag between occurrence o f a cue such as grade p o i n t 

average or c o l l e g e a c t i v i t i e s and i t s being cons idered 
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for assessment purposes. This could be achieved by means 
of weighting the cue value by a factor which is recipro
cal to the time lag. 

Using linear relationships or a model in the in
formation measures, one ought to consider a multiple-
lens model construct, relating cues and distal variable 
via a set of proximal traits (Beach, 1967). It should 
also be considered how the dynamic nature of job per
formance could be taken into account since the contribu
tion of the individual over the total time of his employ
ment is what counts for the firm. 

For increased reliability of the results, a signi
ficantly larger data base should be generated. This 
appears to be important especially for the accuracy of 
the information measures derived, as the various probabili
ties involved are derived from frequencies. 

In contrast to the approach taken here, data might 
be collected in a completely different area of multiple 
cue decision tasks. Until further hypotheses about in
formation-theoretic decision models have been established, 
research in this field should center around simple lens 
model concepts. 
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APPENDICES 



NOTE TO THE FOLLOWING ILLUSTRATIONS 
In the histograms the frequencies are indicated 

by numbers on the vertical axis level with the hori
zontal bars in the graphs. The horizontal axis indi
cates the values of the variables. 

In the plots, the letters J, K, L, M, N, 0 , P 
are employed to refer to individual observations. 
Several observations per point are indicated by a cor
responding number. Ten or more observations are iden
tified by the following letters: 10=A, 11=B, 12=C, 
13=D, 14=E, 15=F. 
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APPENDIX A 

RAW DATA 



Table 29. Firm A, Empirical Cases 
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Table 30. Firm A, Fictitious Cases 
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V A C I S P i L E N U M B E R 
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1 3 5 . 1 . 0. 1. 1. 5 5 . 3 0 . 3 0 . 2 0 . 2 0 . 20. 3 0 . 3. 4 . 3 . 3 . 3 . 
2 2 0 . 2 . 0 . 0 . 2 . 6 0 . 3 0 . 3 0 . 3 0 . 3 0 . 3 0 . 3 5 . 3 . 4 . 3 . 3 . 4 . «t • 

3 3 2 . 1 . 1. 2 . it m 4 5 . 4 0 . 3 0 . 4 0 . 3 0 . 3 5 . 4 0 . 4 . 2 . 3 . 4 . 

3. 
3 . 

4 2 5 . 1 . 3. 4 . 3. 7 0 . 4 0 . 3 0 . 3 0 . 4 0 . 3 0 . 4 0 . 5 . 5 . 3 . 4 . 4 . 5 . 
5 1 9 . 2 . 0 . 0 . 2 . 6 5 . 3 0 . 2 0 . 2 0 . 2 0 . 2 0 . 2 5 . 2 . 4 . 3 . 3. 3 . 3 . 
6 

3". 
2 . 2. 1. 4 . 4 5 . 3 0 . 3 0 . 3 0 . 2 0 . 3 0 . 3 0 . 4 . 2 . 2 . 4 . 4 - •» . 

7 4 0 . 3 . 1. ?. 5 . 6 0 . 3 0 . 3 5 . 3 0 . 3 0 . 3 0 . 3 0 . 4 . 3 . 3 . 4 . 4 . 
=? 1 6 . 2 . 0. 0 . 1 . 7 0 . 3 0 . 3 0 . 3 5 . 3 5 . 3 5 . 3 5 . 3 . 5 . 3 . 2 . 3 . 3 . 

9 2 ^ . 1. 2 . 

3. 
3 . 6 5 . 2 0 . 2 0 . 2 5 . 2 5 . 2 5 . 2 5 . 4 . 4 . 3 . 4 . 3 . 4 . 

1 0 3 T . 2 . 1. 3 . 9 . 5 5 . 3 0 . 3 0 . 3 5 . 3 0 . 3 5 . 3 5 . 3 . 3 . 2 . 5 . 3 . a 

11 2 3 . 1 . 0. 5. 5 . 5 0 . 2 0 . 2 0 . 2 0 . 2 0 . 2 0 . 2 0 . 2 . 2 . ?. 5 . i m ? . 
12 2 7 . 2 . 2 . 2 . 7 . 6 0 . 3 0 . 3 5 . 3 5 . 3 5 . 3 0 . 3 0 . 4 . 4 . 2 . 5. 4 . 4 . 
13 4 1 . 2 . 0. 7 . 8 . 7 0 . 3 5 . 3 0 . 3 5 . 3 5 . 3 0 . 3 5 . 2 . 5 . 2 . 5 . 4 . * . 
14 2 5 . 3 . 1. 1. 4 . 8 0 . 2 0 . 2 0 . 2 0 . 2 5 . 2 0 . 2 0 . 3 . 5 . 3 . 5. 4 . 4 . 
15 3 0 . 1 . 0 . 0 . 2 . 7 5 . 3 0 . 2 0 . 2 0 . 2 0 . 2 0 . 2 5 . 2 . 5 . 2 . 3 . 3 . 4 . 
1«> 

prr 
?. 0. 0. 1. 6 0 . 1 5 . 1 5 . 2 0 . 1 5 . 1 5 . 1 5 . 2 . * . 2 . •7 3 . \ 

17 2 ? . 2 . 3. 2 . 5 . 4 5 . 3 5 . 3 5 . 3 5 . 4 0 . 3 5 . 3 5 . 4 . 2 . 3 . 5. 4 . 4 • 
1 1 2 6 . 1 . 2 . 1. 4 . 6 5 . 3 0 . 3 0 . 3 0 . 3 5 . 3 0 . 3 0 . 4 . 4 . 3 . 5 . 4 . 4 . 

19 

n. 
1. 0 . 1. 2 . 6 0 . 2 0 . 2 0 . 2 0 . 2 5 . 2 0 . 2 0 . 2 . 

3. 
3 . 4 • 3 . 3 . 

20 2 3 . 1 . 1. 0 . 1. 5 0 . 2 5 . 2 5 . 2 0 . 2 0 . 2 0 . 2 0 . 3 . C • 3 . •> ^, 
?1 2 9 . 2 . 1. 3. 3 . 5 5 . 3 0 . 3 0 . 3 5 . 3 5 . 3 5 . 3 5 . 3 . 3 . 3 . 4 . 3 . 3 . 

2 2 1 4 . 3 . I. 1. 5 . 6 5 . 3 5 . 3 0 . 3 0 . 3 0 . 3 5 . 3 5 . 4 . 3 . 5. 3. 4 . 

23 2 4 . 2 . 2 . 2 . 4 . 7 0 . 3 0 . 3 0 . 3 0 . 3 0 . 3 0 . 3 0 . 4 . S . 4 . 4 . 4 . 5 . 
2 4 

36. 
2 . 3 . 0. 2 . 5 5 . 3 5 . 3 0 . 3 5 . 3 0 . 3 0 . 3 0 . 4 . 3 . 3 . 3 . 3 . 3 . 

25 4 3 . 1 - 0 . 0 . 1 . 5 0 . 2 0 . 1 5 . 1 5 . 1 0 . 1 5 . 1 5 . 2 . -> 2 . 2 . 3 . C . 
2 6 2 1 . 2 . 0. 2 . 1. 4 5 . 2 0 . 2 0 . 2 0 . 2 0 . 2 0 . 2 0 . 2 . 2 . 2 . 2 . 3 . 2 . 
2 ? 2 4 . 1 . 0 . 4 . 2 . 6 0 . 2 0 . 2 5 . 2 5 . 3 0 . 2 5 . 2 5 . 2 . 3 . 2 . 3 . 3 . i . 
2<J 2 2 . 1 . 1 . 4 . 4 . 7 5 . 30 . 3 3 . 3 0 . 3 0 . 3 0 . 3 0 . 3 . 5 . 2 . 4 . 3 . 4 • 
20 2 6 . 3 . 1. 5. 3 . 7 0 . 3 0 . 3 5 . 4 0 . 4 0 . 3 5 . 4 0 . 3 . 5 . 4 . 4 . 4 . . 
3 0 2 7 . 2 . 1. 3 . 7 . 6 0 . 3 0 . 3 5 . 4 0 . 4 0 . 3 5 . 4 0 . 3 . 3 . 3 . 5. 3. 3 . 



Table 3 1 . Firm B, Empir ica l Cases 

I T F " " 

1 2 3 
/, 

5 6 7 a 9 10 11 12 13 14 U 17 AGE MARIT ST DEPEND GPA SCHOL ACT PROF 0 INERV ACCUR VOLUME TECH KN IDEAS DEC IS RESFO'.-iS KtLlAD HAi-VCS PLA>* v"4Lr 
<; 

0 
0 

-1 U 0 -1 0 0 0 0 0 0 0 I 2S. 0 . 

2̂. 1. 3. 40. 70. 60. 70. 70. 70. 70. 7b . 7̂. 70. 2 21 . 
£ . 

0. 26 . 3. 
2 . 

40. 80. 70. 99. 90. ao. 80. 90 . SJ. 90 . 90. 3 24. 1 . 2. 26. 2. 1. 35. 70. 9 5 . 90. 90. 95. 95. 9-.. v 3. 93. 1. 1 . 27. 1. 1. 40. 85. 70. 70. 60. 70. 70. 70. 7 J • 70 . 70. 5 21 . 
2 . 0 . 

29. 
2 . 2 . 

25. 60. 50. 80. 80. 80. 80. bO . fO. ro. ;iO. 6 22 . 
2 . 

0. 
2 2 . 2 . 

1. 45. 90. 70. 75. 80. ro. 75. 70. TO. 70. c-O. 7 26 . 1. 1. 31. 1. 1. 32. 72. 72. 72. 70. 70. i:5. .'3 . ea. -o m 7 c . 3C . 1 . 1. 22. 2. 2. 45. 60. 60. 80. 80. 60. 80. oO. 
L O . 

-0 . 75. 
) 

2'- . 1. 0 . 27. 2. 3. 40. B0. 60. 6Q. 60 . 50. 80. 
. 

tO. -o. 7 . t J i',. 3. 0. 28. 3. 2. 40. 80. 80. 60. 
T O . 

tO. to. 
S O . 

30. -0 . 
R S . 

I 1 2', . 1. 0. 25. 1. 2. -0. 80. 70. 70. 70. 50. 60. 60. I' J. -0 . •o. i2 2 3. 1. 1. 21. 1. 1. 
- 0 . 

50. 70. 50. 50. 70. 70. 50 . 7?. 1 3 22. 
2 . 0 . 

31. 
2 . 2 . - 0 . 

92. 90. 90. 90. 80. 80. 92 . 93. *5 . v> 0. 14 3̂ . 
2 . 

0 . 30. 3. 3. -0. 95. 90. 90. 95. 95. 95. 90. «5 . 70. 4M. It. 27. 1. 2. 35. 
2 . 

1. -0. H5. 85. 85. 95. 95. 95. 
'-*."> . 

9 5 . 9i> . 95. 16 2-. . 1. 1. 34. 2. 2. -0. 90. 93. 90. 88 . 90. 95. 
I I I - . 

5̂. 9T . 9?. 17 23. 
2 . 

0. 27. 2. 1. -0. 80. 95. ' 70. 70. 70. 90. 95 . )5. 
•IC . ft'1. 

1? 2S . 2. 0. 29. 
2 . 

2. -0. 90. as. 95. 90. 90. 90. 90. 95. 
. 

90. i'> 2 i • 2. 0 . 30. 1. 2. -0. 90. 90. 90. 90. 90. 90. 90 . •?0. 90 . 90. 2 0 
I.c . 

1. 0. 32. 1. 
2 . 

-0. 90. 92. 95. 95. 80. 95. 
*U . 

92. 80. 92. 21 2 4 . 7. 0. 32. 3. 2. -0. 90. 85. 92. 95. 90. 90. 
. 

95. -Vi-. 
1-J. 

22 27. 2. 
0 . 

32. 
2 . 2 . 

-0. 90. 70. 95. 65 . 70. 40. 9 . 9 5. "•U . 23 
1-3 . 

2 . 0. 29. 
2 . 2. 

-0. 60. 50. 80. 30. 50. 80. 80. 8 0. 3v . 70. 24 2t . 3. 1. 
2 2 . 

1. 2. -0. 70. 90. 90. 70. 75. 93. 70. 93. 73. 9 0 . 25 22 . 1. 0. 30. 1. 2. -0. 70. 70. 70. 70. 70. 70. 7u. SO. 70 » 70 . 2c 31 . 2. 0 . 24. 1. 2. -0. 30. 30. 30. 30. 30. 30. 3o . 70. -<0. ?7 22 . U 1. 27. 2. 2. -0. 90. 90. 80. 90. 80. 90. 90 . 75. 7 j. 
"."). 

2 3 . 
I M 

2. 23. 1. 2. -0. 70. 80. HO. dO. 80. 50. do. 30. ao. 0 . 2> 
. 

1 . 2 . 30. 1. 2. -0. 50. 70. 50. 50. 70. 90. 7C . 1 0. JO. 70. 30 29 . 
1 . 

1. 24. 3. 2. -0. 70. 80. 80. 70. 80. ao. no. 80. '8U . 7̂. Jl 22 . 2. 0. 26. 3. 2. -0. 90. 90. 90. 90. 93. 98. >i0. 98. -0. 95. 32 24. 1. 2. 25. 1. 2. -0. 99. 99. 99. 90. 99. 99. •>1j . 
. 

-0 . *I S m 33 2"/ . 1. 1 . ?2. 1 . 2. -0. 60. 60. 60. 60. 60. BO. 80 . (-0. -w . 34 23. 1. 0. 29. 2. , 3. -0. 60. 60. 80. 80. 80. 80. <iU. SO. 
— >̂ . 

75. 35 21. 2, 0. 25. 1. 1. -0. 70. 50. 50. 70. 70. 70. 70 . 7w . -0 . "0. 2c. . 2 . 0 . 24. 1. 2. -0. 60. .30. 60. 60. 60. 60. riO. 30. -0 . 7 !> . 37 30 . 1. 0. 21. 1. 2. -0. 35. 35. 25. 20. 25. 40. 40 . oO. -0 . 57. J •> 22 . 2 . 0. 25. 1. 2. -0. 60. 80. 60. 80. 80. 80. OU. 80. -0 . 75. ?6. 1. u. 20. 3. 2. -0. 45. 35. 50. 40. 50. 30. 5 '.>. 55. -0 . 53. 40 24. 2. 0. 30. 1. 1. -0. 60. 80. 80. 6G. 80. 60. oO. 70. 
- C . 

65. 41 22. 2. 0. 32. 2. 2. -0. 80. 60. 80. 60. 60. 80. DJ. ' SO. 
- 0 . 

rs. 42 30. 1. 0. 26. 1. 1. -0. 80. 80. 70. 80. 50. 70. 50. 70. -0. 70. 43 25. 1. 1. 23. 2. 1. -0. 60. 60. 80. 50. 60. 60. 60. 30. -0. 75. 



Table 32. Firm B, Fictitious Cases VARIABLE NUMBER 

I T = '• v R 1 R 2 1 2 3 
- T 

5 6 7 3 9 10 11 • . AGE MARIT ST DEPEND GPA SCHOL ACT PROF O INTERV V 1-6 V 1-7 V 1-6 V 1-7 SCALE 0 0 0 
-1 

0 0 0 0 0 0 0 1 24 . 1. 1. 32. 1. 1. 3. 70. 70. 70. 75. 2 1. 2. 31. 1. 2. 4. 75. 75. 75. 80. 3 22 . 2 . 0. 35. 2. 1. 3. 80. 75 . 60. 80. 4 28 . 1. 3 . 25. 1. 1. 2. -65. 65. 65. 65 . t> 26. 3. 1. 22. 2. 3. 3. 80. 75. 30. 75. 6 22 . 2. Q. 23. 3. 2. 2. 80. 70. 80. 80 . 7 29 . 1. 3 . 27. 2. 1. 2. 75. 75. 75. 70. 

CO 

2b . 1. 
^ 
c . 

26. 1. 2. 4. 75. 80. 80. 75 . 9 23 . 2. 0 . 25. 1. 1. 3. 65. 70. 60. 60. 10 25. 2. 0. 30. 2. 1. 5. 70. 80. 75. 75. 11 24 . 1. 2. 20. 1. 2. 2. 70. 65. 65. 65. 12 27. 3. 1. 24. 1. 2. 1. -70. 50. 65. 60. 13 23. 2. 2. 29. 3. 3. 3. 85. 80. 90. 35. 14 30 . 1. 1. 32. 2. 1. 4. 75. 80. 75. 85. 15 22 . 2. 0. 34. 1. 2. 3. 85. 80. 80. 80. Lfc 
t l . 

1 . u. 2o. 3. 2. 4. 80. 85. 80. 80. 17 
.̂̂ > • 

1. 0. 37. 2. 1. 3. 75. 80. 80. 80. 18 26. 3. 0. 31. 2. 1. 2. 75. 75 . 80. 75. 19 
2 1 . 

1. 1. 27. 2. 3. 3. an. 80. 80. 80 . 20 24. 1. 1. • 29. 1. 2. 2. 75. 70. 75. 75. 21 23 . 2. 2. 30. 2. 3. 4. 85. 85. 30. 80. 22 22 . 2 • 1. 26. 1. 1. 2. 70. 70. 
7 0 . 

70. 2 3 

24. 1. 0. 24. 1. 2. 3. 70. 75. 70. 70. 24 2o . 2. 0. 23. 2. 3. 3. 80. 80.. 75. 75. 25 27. 1. 1. 21. 2. 1. 1. „ 65. 65. 65 . 65 . 26 25. 1. 2. 32. 3. 2. 3. 80. 80. 85. 85 . 2 7 24. 2. 0. 33. 3. 3. 3. 35. 80. 75. 23 21 . 2. G. 2d. 1. 1. 2. 75. 70. 80. 80. 29 22 . 0. 3 5. 2. 3. 3. 85. 85. 85. 85 . 3 0 23. 1. 1 . 37. 3. 2. 5. 85. 90. 85. 85 . 
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Table 3 3 . Firm C, Empir ica l Cases 

n\i» mini 
I t f K » 

1 

2 3 4 
5 

6 
7 • 

9 
10 1 1 17 13 14 15 16 

lxnLPtNm sr 

VAHI MILLS I)fc'P!.T>l.NT VAK1 

'"Vs--~—*e»i*— -o o - • 
- fl -

—0 
o 

—o— e a—----0 -0 — 
— - a - - 0 - 0 0 • 0—' 

'"Vs--I 7 . 24. 3 . 298. 293. 300. 23 . 8. 71 . 35. 14. 19. 18. 1. 1. 97. 
? 2 . 2 7 . 7 . 2 * ' ' . 7*5. 284. 77. 9. 5. 8, 11. 1 5. 16. 1 . 1 . 69. 

s 
2. 23. 7. 287. 7«7. 2 * 5 . 27. 10. 5. 3 1 . 10. I 0. II). 4. 2. 87. 

— « 1 . 

7. 
2 8 2 . - - - 2 S 5 — — 7T9. 44. 16. —• - "73 . 35. — 11.- 7 7 . " - - "767 4 . 3. - 1 1 9 . 

* 1. 14. 2 . 288. 2VB. 780. 46. 39. 50. 31 . 0. 2 2. 27. 4 . 3 . 175. 
t 1 . 7 1 . 1 . 256. 2 95. 279. JJ. 73. fr4. 38. I I . 7 * . 2 1 . 5. 3. 108. 
7 2 . 75 . 2 . 280. fit.. 781. 16. 25. 

0. 
2*>. 17. 24. 24. 5 . * . 91 . 

e 
2 . 23. 3. 287. 292. 7 * . 15. 1. 7 " . 73 . 1«. 2 * . 2. 2. 89. 

«» 1 . 19. 2 . 285. 285. 283. 79. 14. 23. 29. 1? . 73 . 7* . * . * . 127. 

—io 
— I V 1 * . — 7 . - 788 .— - 295i 283r 36." 10. — 18." 79. 13 . 75".— — - 29. * " . - ) - . 159 .— 

n 
1. 19. 2 . 758. 2«7. 28 1. 51 . 47. 35 . 3 1 . 35. 28. 30. 6. 5. 96. 

12 1 . 19 . 1 . 305. 291. 332. 37. • 76. 52. 38. 0. 77 . 27. 1. 5. 145. 
13 1. 19. 3 . 282. 298. 269. 38. 33. 39. 34. 9. 16. 77. 6. 6. 14| . 

14 
2 . 23 . 2 . 2*7. 298. 279. 36. 74. 8 * . 23 . 2 . 73 . 73. * . * . 170. 

15 
1. 20. 3 . 307. 317. 312. 35. 23. 31 . 47. 8. 20 . 24. 4 . 4 . 108. 

-16 • ! • IB . 7 . - 278. ~ 7 7 5 - . ~ " 7 7 1 . - 3b ; 77 . ~ — s i r "30 . " 2 . 7 2 . — " "J*. 4.— ' J. 1 4 1 . " 
IT 2 . 2 1 . 2 . 282. 278. 284. 35. 70. 10. 7 1 . 12. 19. 26 . 5 . 1. 120. 
I* 2 . 19. 2 . 285. 287. 283. 28. 17. 2T. 35. 3. 7 1 . 2 1 . 2 . 2 . 8 7 . 
19 

2. 
2 1 . 2 . 282. 295. 272. 33. 70. 2 . 38. 3 . 2 * . 25 . 2 . 2. 77. 

20 1 . 72 . 2 . 282. 283. 280. * 5 . 38. *T . 47. 10. 70 . 3 1 . 4 . 3. 108. 
21 1 . in. 2. 255. 287. 2»l . 33. 18. 24. 78 . 0 . 22. 28. 1. 1. 56. 

" 7 2 -

— I r 
... . . | g > . 7 . 285.— —2SBr— 782." 35." 1-3.— 69: 3 7 . " »7 - 7 2 . — 75; 4 . 37" 1 4 3 . " ' 

23 2. 18. 2 . 338. 330. 321 . 40. 73. ' 47. 35. 3. 18. 18. 4 . 3. 1*2. 
7* 2 . 2 3 . 2 . 275. 275. 27* . 25. 8. 2 . n . 13. 15. 12. 1. 1 . 90. 
25 1 . 19. 3. 27 3. 282. 263. 32. 19. 18. 74. 8. 18. 25. 1 . 1 . 53. 
26 2 . 15. 2. 278. 2 ° 0 . 275. 32. 20. 23 . 33. 8 . 15. 71 . 1. 1. * 3 . 
77 1 . 2 1 . 2 . 292. 295. 288. 28. 12. 72. 34. 9 . 17. 

19. 5. 4. 

141. 
X. 2 * . 1 . 270. —762;— —7TV.- 277 ir. 41 ~ 5 1 ; - - 1 3.- 24 . i 1 " 1 . 1 . -"74". 

29 1 . I t . 2 . 298. 315. 287. 36. 24. 10. 36. 8 . 28 . 36. * . 3. 152. 

30 
1 . 2 3 . 2 . 286. 287. 28 * . 35. 73. 31 . 2 7. 6. 24. 28. 3. 2 . 84. 

»l 1 . 15. 2 . 799. 317. 287. 37. 26. 76. 40. 6 . 24. 31 . 5 . 7 . 9 7 . 
32 1 . 19. 1 . 786. 284. 285. 31. 17. 4 1 . 39 . i n . 25 . 13. 1. 1. 79. 
33 

1. 
22. 2 . 2 7 * . 277. 269. 33. 20. 

5. 
32. 8. 24. 28. 1 . 1 . 90. 

lr 
24.— 307r— —31 5." — — 301." ~ 32r 21 • 46 . V 3 . ' -

fl r 
2 5."" 27. - - 1. 5. 107." -

35 2 . 7 2 . 2 . 290. 788. 289. 35. 23. 16. 32. 0. 20 . 28. 5. 3. 109. 
36 2 . 25. 3. 293. 315. 279. 37. 26. 2 1 . 31 . 10. 26 . 36. 5. 2. 176. 
37 2 . 18 . 2. 293. 275. 302. 33. 20. 17. 3 1 . 13. 24 . 2 1 . 1. 1. 66. 
38 2. 27. 2 . 238. 277. 292. 31. 26. 18. 23. 3. 2 1. 2 1 . * . 2 . 85 . 
39 

7. 
22. 2 . 317. 291. 288. 37. 77. 7 2 . 36 . 2 . 26. 79. 6. 5. 98. 

~SQ~ V . 73 . 2 . 292. ~ ••*777. 303; 18. TO. OT 25". — 2 9 . ~ ' 4 . 3. 135. - -
«1 2. 20 . 2 . 296. 297. 294. 35. 23. 29. 36. 1. 16. 22. | . 1 . 57 . 
42 1 . 23. 3 . 308. 301. 319. 33. 20. 52 . 47 . 4 . 26 . 1 * . 4 . 4. 76. 
43 7. 73. 2 . 290. 291. 268. 28. 13. 23. 35. 12. 22. 29 . * . * . 1*9. 
*» 2. 23. 2 . 291. 299. 285. 37. 26 . 4 5 . 34. 0 . 20. 

36. 5. 5. 
7 1 . 

45 

3. 
2 0 . 3 . 115. 317. 316. *8 . 42. 38. 44. 15. 33. 3 1 . 5. 5. 111 . 

—46 
t. 26. 7 . ' 309. "317 .—' 76." 35. 7 1 . 30.' " " 5 . 3 . "7 0 . 

*J 3 . 19 . 7 . 222. 297. 271. 28. 1 * . 12. 3* . 17. 27. 36. * . 3. 160. 

—4» 1. 
IV. 1 • ~Z. 3177 -375." ~-301V 53. 33;- 21." ^ 3 . 6 . 6 . -89"." " 

49 
2 . 2 0 . 3. 793. 30} . 286. 37. 26. 70. 37. 9 . 2 2 . 23. 4 . 3. 128. 

SO 1 . 20 . 7 . 311 . 328. 798. 38. 2 7. 92. 4 5. R. 26. 33. 5 . 5. 66. 
51 2 . 1«. 2. 287. 773. 293. 38. 28 . 73 . 37 . 0 . 2 1 . 32. 5. 5. 99. 
5? 1 . 18 . 7 . 135. 310. 10'J. 36. 2* . 7*. 43. 5 . 14. 29. 6. 5. 1 0 ° . 
S3 1. 22. 3. 795. 782. 317. 39. 29. 0 . 37. 7. 17. 27. 5 . 4 . 104 . 
W / . 2 . 782. "•'7»*7"~ 779 . " 2 5." 

3. 
10.~ 29. 7." 25V " " 75 . 1. ' 1. 83. ' " 

45 
7. 

1*. 
7 . 293. 255. 295. 30. 15. 2 1 . 20. 11. 73. 28. 3 . 2 . 76. 

56 2 . 18. 2. 277. 279. 273. 18. 

0. 
3 . 7. 9 . 18. 24. 1 . 1. 91 . 

*7 2 . 2 * . 2 . 260. 28* . 279. 25. 32. 7. 1 1 . 19. 

70. 1. 1. 

PV. 
S$ 2. 18. 2 . 266. 2 ' 0 . 260. 31 . 17. 8 . 17. 15. 25. 15. 2 . 1 . 86. 

49 
2 . 23 . 7. 792. 282. 296. 29. 1 * . 19 . 24. 9 . 1 5. I S . 3. 3. 8 ) . 

- M> 1 1 8 . - - 790." -~ 73B.— -—281.- 28. 29. 5." - 7 6 . - — 14.- 77 ; — " "75.-- 4 . -3. 137. 
61 1 . i e . 7. 27* . 2 "4 . ?>7 . 40 . 20. • 0 . 37. 9 . 72. 8. 7 . 5 . 15?.. 
62 

7. 
33 . 2 . 25 * . 760. 2*4. 35. 23. 1 * . 25 . 12. 25 . 79. 4 . 4 . 1 19. 

63 1. 11 . 1 . 305. 131. 799. 55. 53. 87. 4 1 . 33. 2C. I t . 7 . 7 . 67 . 
66 7 . 25. 7 . 793. 265. 297. 35. 27. 10. 25 . 2 . 7 1 . 77. 4 . 3. 102. 
65 2 . 22 . 7 . 271. 755. lit. 74. 9. * H . 18. 0. 17. 77. 1 . 1. 76. 

• 66 — — —-li 2 5 ; - - 2 . " 33* . - 3 3 3 . - 304 — — 4 8 . 4 4 . " - - 3 4 . 33. - 3 .- 73 . " - -71.- c ; 5 . - - i o n . - -
67 1 . 22 . 7 . 239. 290. 787. 78. 12. 5 * . 44 . 2 . 7 2 . 74. 5. 4. 57. 
68 1. 18. 1 . 297. 305. 791 . 35. 74. 5 1 . 47. 14. 1 5. 35. 4 . 2 . 67. 
tt 1. 26 . 7 . 290. 290. 7dB. 79. 14. 14. 4 6 . 0 . 20. 24. 5 . 5. 155. 
70 1 . 74 . 1 . 776. 7*4. - 76 7. 37. 18. 6. 23. 14. 20 . 2 ) . 4 . 3. 166. 
71 

2. 
18. 2 . 212. 240. 7 5 ) . 33. 2 1 . 10. 31 . 0 . 1 3. 72. 4 . 2 . 88. 

" 7 2 7 . 7 3 . 3 . - - 3 7 0 . ~ 376. — - 317. 33. 70. " 91 . 40 . • v.. 14 . - 3 1 ; 6. 6. • 177. - -
73 

2. 
26. 2 . 259. 370. 794. 78. 17. 4 ) . 35. 0. 19. 79. 4 . 3. 40. 

7* 1. 15. 2 . 315. 115. 301. 51 . 47 . I V . 44 . 3 / . 29. 32. 7. 7. 65 . 
75 7 . 19. 7 . 111. 317. 76'i . 37. 78. 25. «?. 14. 19. 18. 3. 2. 7 1 . 
76 7. 7 8. 7 . 794. 7 4 ' . 195. 4 1 . 7"). 7(1. 16. f. 77. 77. 7. 2 . 6 9. 
77 1 . 18. 7 . inn. 

in. 
114. 4 V. 18. 11. 1 1 . 9 . 7 * . 11 . 6. 5. 66 . 

m _ l i " — 7 1 . " " 7. " - 778. 798. 797. 4/.. — )«.. " - 7 1 . - 38. 0. — 75. ' — 72."' 4 . 3. 113. 

2. 
27. 7. 307. 111. 79 * . 19. 29. 4 7 . 17. 0 . 19. 79. 4 . 2 . 115 . 

RO 2 . I « . 2 . 300. /•in. 300. 27. 1. 44. 37. 0 . 70 . 29. 3. 1 . 59. 
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Table 3 4 . Firm C, Empir ica l Cases 
(Nos. 1 -30 ) 

riATA MATK1X 
VAKIAbLE NUM'3cK 

I TEM * 

NUMBc* * 1 
-> 

4 5 6 7 8 INDEPENDENT VARIABLES DLP VAR SCALE u a 0 0 0 0 0 0 
1 29 CU 293. 300. 23. 0. 21. 35. 1. 2 23 ?. 29 5. 2 84. 22. 9. 5. 8. 1 . 3 7 " 7. 237. 77. 10. 5. 31. 

?. 
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Figure 1 0 . Firm A, Time Each Job Held D i s t r i b u t i o n 



P 1 K M 'Jt AGE 

MlN = 21.000000 MA V =: xi 21.0 2<-,.r; 29.0 >7,r: 1 0 V~.C j3.G 3V.O hi.n t>5.0 69.0 73.0 77.0 81.0 85.0 23.0 27.0 31.0 35.0 39.0 43.0 (.7.0 51.0 55.0 59.0 fi3.0 67.0 71.0 75.0 79.0 83.0 + v+. ..•-» + ... + ++. ..+++.. .+•+...+++...+++.. .+++...+++.. .++•., .+++...+•+...+••.. .•++...+++., .+•+...+++.. . TO? LEFT rlA;o SCALE IS 50.0 50.0 
+ 

+ 50.0 49.0 . 49.0 46.0 . 48.0 47.0 . 47.0 !<o,0 . 46.0 45.0 + 45.0 t.4.0 . 44.0 43.0 . 43.0 42 . C . 42.0 4l .0 . 41.0 40.0 
+ 

+ 40.0 39.0 . 39.0 36.0 
• 

. 38.0 37.0 
• 

. 37.0 36.0 
• 

. 36.0 3'~.0 • 35.0 34.0 
• 

. 34.0 33.0 . 33.0 32 .0 
• 

. 32.0 31.0 . 31.0 30.0 + 30.0 29.0 . 29.0 2B.0 
• 

. 28.0 27. n 

• 

. 27.0 26.C . 26.0 25.0 + 25.0 24.0 . 24.0 23.0 . 23.0 22.0 . 22.0 21.0 . 21.0 20.0 f + 20.0 19.0 . 19.0 16. 0 
• 

. 18.0 17.0 
• 

. 17.0 16.0 . 16.0 15.0 + 15.0 1**.0 . 14.0 13.0 . 13.0 12.0 . 12.0 11.0 . 11.0 lO.o +11X111 + 10.0 9.0 .111111 — 9.0 6.0 .111111111 8.0 7.0 .111111111 7.0 6.0 .111111111— 6.0 5.0 + U11111111H — • 5.0 ••.0 .liuiiiuiiiiii 4.0 3.0 .uiUiiiiiiiiii 3.0 2.0 .liiiiiiiiiiiui 2.0 1.0 .liiiiiiiniiiii— 1.0 
+ • • . . . + •+ . . .+ + • . . . + + + . . . + + + , , .+++. . .+•»•+. . .+++. , .++•. . , •++, , .+++, . ,+++. , . • + + . . , +++ . . .+++ . . .+++ . , .+ • • , . , 

21.0 <i5.0 29.0 33«0 37.n 41.0 45.o 49.0 53.0 57.0 61.0 6s»0 69.0 73.0 77.0 81.0 85.0 23.o £7.0 31.0 35.0 39.0 43.0 47.0 51.0 55.0 59.0 63.0 67.0 71.0 75.0 79.0 83.0 Figure 11. Firm B, Age Distribution 



FlR-A B» MAWITAL STATUS U = M A R R l E D » 2=SINGLE» 3 = 0 1 V O R C E D ) 
Hill - 1 . O O O O O O u . y -

1 - n 2-'J 7.0 > . u i i . o i^.o i a . O I'.u 1 9 . 0 2 l . 0 2 * « 0 2 5 . 0 2 7 . 0 2 9 . 0 3 1 . 0 3 3 . 0 
2. 0 4 . 0 6.0 8.0 1 0 . 0 1 2 . 0 lii.O 1 6 . 0 l 8 « 0 2 0 . 0 2 2 . 0 2 4 . 0 2 6 . 0 2 8 . 0 3 0 . 0 3 2 . 0 

• • • . . . + * • . . . + + • . . . • + + . . . + + + . . . + + + . . . + + • . , . + • • . . • • + + • . . + + + . , . + + + . . . + + + . . . + • • + . , . + + + . . . + + + . . . • • + . . . + • + . . . 
TO? L£FT H A l O SCAt_E I S 5 0 . 0 

50. 
0 • 5 0 . 0 

4'v. 

0 
• . 4 9 . 0 

6̂< 0 
. 4 8 . 0 

4 7 . 0 . 4 7 . 0 
4 6 . 0 • . 4 6 . 0 
4 5 . 0 • • 4 5 . 0 
4 4 0 . 4 4 . 0 
4 3 . 

0 
• . 4 3 * 0 

4 2 0 . 4 2 . 0 
4 1 

0 
• . 4 1 . 0 

4 0 0 
• 4 0 . 0 

3 9 

0 
• . 3 9 . 0 

3 b .0 • . 3 8 . 0 
3 7 -0 • . 3 7 . 0 
3 6 0 . 3 6 . 0 
3 5 .0 + • 3 5 . 0 
3<* >0 • . 3 4 . 0 

33 
• 0 . 3 3 . 0 

2 2 >0 . 3 2 . 0 
3 1 0 • . 3 1 . 0 
3 0 •0 • 3 0 . 0 
2 9 0 . 2 9 . 0 
2 6 0 . 2 8 . 0 
2 7 .0 . 2 7 . 0 
2 6 0 . 2 6 . 0 
2 5 .0 • 2 5 . 0 
2 4 .0 • . 2 4 . 0 
2 3 0 . 2 3 . 0 
2d .0 .-— . 2 2 . 0 
2 1 0 • 1 1 1 . 2 1 . 0 
2 0 .0 • 1 1 1 • 2 0 . 0 
1 9 >0 . 1 1 1 - — . . . . . 1 9 . 0 
1 8 .0 

.nun 
. 1 8 . 0 

1 7 

.0 
. m m . 1 7 . 0 

1 6 0 • m m . 1 6 . 0 
1 5 

0 
• n m i • 1 5 . 0 

1-+ 

0 
• l i n n . 1 4 . 0 

1 3 0 • i m i i . 1 3 . 0 
1 2 0 • m i n . 1 2 . 0 
11 

0 
. m m . 1 1 . 0 

10, 0 
+ i m n • 1 0 . 0 

9, 

0 
• I I I I n 

9.0 

e, 0 
. n u n 6.0 

7, 

0 
• m m 7.0 

6. 

0 
. m m 6.0 

5 . 

0 
• m m • 5 . 0 

4. . m m 4.0 
3 • 

a 
• m i n 3.0 

2 . 0 • m m — . 2 . 0 
1. 

0 
. l i i i i i i i i 1.0 

1.0 S. u 5.0 7.0 9.r: 1 1 . 0 1 3 . o 1 5 . 0 1 7 . 0 1 9 . 0 2 1 . 0 Z*.0 2 5 . 0 2 7 . 0 2 9 . 0 3 1 . 0 3 3 . 0 
2 . 0 4.0 6.0 8.0 1 0 . 0 1 2 * 0 l u . Q 1 6 . 0 1 8 . 0 2 0 . 0 2 2 . 0 2 4 . 0 2 6 . 0 2 8 . 0 3 0 . 0 3 2 * 0 

Figure 12. Firm B, Marital Status Distribution 



FIRM B» N U M B E R OF DEPENDANTS 
* I N = - . O O O O O O MAX = 

'•'•} ?•»» " . 0 6.0 6.0 1 0 . 0 1 2 . 0 1 4 . n 1 6.0 ift-o ~ 2~ .C 2':. C 26-0 CRT.O JU.O o 2 . 0 
i.G o . U p . u 7.u 9.0 1 1 . 0 1 3 . 0 1 5 . 0 1 7 . 0 1 9 . 0 Z L . O ' 2 3 . 0 2 5 . 0 2 7 . 0 2 9 . 0 3 1 . 0 

• • • . . . • » + . . . + • • . . . • • • . . . + + • . . , • • + . . . + • • . . . • • • . . , • • + . , , • • » • + , . , + + • . . . + • + . , . • • + . , , • • • , , . • • • . , , • • • . . , • • • , . . 
TOP LEFT HAND SCALE I S 5 0 . 0 
50. 0 • • 5 0 . 0 4 9 , 0 • 4 9 . 0 4 6 0 4 8 . 0 4 7 0 4 7 . 0 
4 6 0 4 6 . 0 
4 5 0 • 4 5 . 0 
I*4 0 4 4 . 0 
4 3 0 4 3 . 0 
4 2 0 

% 4 2 . 0 
4 1 0 4 1 . 0 
4 0 0 + 4 0 . 0 
3 9 0 3 9 . 0 
36 0 3 8 . 0 
3 7 0 3 7 . 0 
3^ 0 3 6 . 0 
35 .0 • 3 5 . 0 
3 4 0 • 3 4 . 0 
3 3 • 0 3 3 . 0 
3 2 .0 • 3 2 . 0 
3 1 .0 * • 3 1 * 0 
3 0 .0 • 3 0 . 0 
2 9 .0 2 9 . 0 
2 6 .0 .-— 2 8 . 0 
2 7 .0 . 1 1 1 2 7 . 0 

.0 . 1 1 1 2 6 . 0 
2 5 .0 • H i 2 5 . 0 
2 4 .0 • 1 1 1 2 4 . 0 
2 3 .0 • 1 1 1 2 3 . 0 
2 2 • 0 • 1 1 1 2 2 . 0 
2 1 .0 • 1 1 1 2 1 . 0 
2 C .0 • 1 1 1 2 0 . 0 
1 9 .0 . 1 1 1 1 9 . 0 
l b .0 . 1 1 1 1 8 . 0 
1 7 .0 . 1 1 1 1 7 . 0 
1 6 .0 . 1 1 1 1 6 . 0 
1 5 .0 • 1 1 1 1 5 . 0 
1 4 .0 • 1 1 1 1 4 . 0 
13 .0 • 1 1 1 1 3 . 0 
1 2 .0 • 1 1 1 1 2 . 0 
1 1 .0 . 1 1 1 1 1 . 0 
1 0 -0 • 111~ — 1 0 . 0 
9 • 0 .1111 1! 9.0 
e 0 .1111 11 8.0 
7 .0 . 1 1 1 1 11 7.0 
6 y . 1 1 1 1 11 6.0 
5 • 0 • N N 1 1 — 5 . 0 
4 0 . 1 1 1 1 1 1 1 1 1 4 . 0 
3 .0 • 1 1 1 1 1 1 1 1 1 3 . 0 
2 0 . 1 1 1 1 1 1 1 1 1 * 2.0 
1 0 . 1 1 1 1 1 1 1 1 1 1.0 

• + • • . .• + +...•+*. ..•+•...++•...•+•...•+•...•+• ..••+...++•...++•,..•+•,..•++.,,•••,..•++...+••...++•... 
-.0 ?.0 4 . 0 6.0 6.0 1 0 . 0 1 2 . 0 1 4 . 0 1 6 . 0 1 8 . 0 2 0 . 0 2 2 . 0 2 4 . 0 2 6 . 0 28.0 3 0 . 0 3 2 . 0 

1.0 3 . 0 5.0 7.0 9.0 1 1 « 0 1 3 . 0 1 5 . 0 1 7 . 0 1 9 . 0 2 1 . 0 2 3 . 0 2 5 « 0 2 7 . 0 2 9 . 0 3 1 . 0 

r—1 

Figure 13. Firm B, Number of Dependents Distribution *; 



F I K M 8» C O L L E G E O V E K A L L 6 P A 
M l N = 2 . 0 U U O O O :-̂v -2.n w an 5 c 5>fJ l0.0 11<Q l2#fJ l3>0 IU%Q 15%Q 16>Q x7>„ 1Q>0 2 . 5 3 . o <*.5 5.5 6 . 5 7 * 5 « . 5 9.5 l 0 « 5 1 1 . 5 1 2 . 5 1 3 . 5 1 4 . 5 1 5 . 5 1 6 . 5 1 7 . 5 

T O P L E F T HA;O S C A L t IS 5 0 . 0 

5 0 

0 
• 

50.0 
t.9. 

a 
• 

49.0 
«•£! 

0 
• 

u&.o 1.7 0 
4 7 . 0 

4 6 

0 
<*6.0 

4b 0 
+ *»5.0 

1.4 0 
• 

(tt».0 <*3 0 1*3.0 <*2 0 
• 

U2.0 
4 1 

>o 
4 1 . 0 

**0 • 0 + «»0.0 
3 9 

.0 
3 9 . 0 

3fe '0 3 S . 0 
3 7 

.0 
• 3 7 . 0 

3 6 

»0 
• 3 6 . 0 

3'-/ • D • 3 5 . 0 
J1* 

'0 3*».0 3i .0 
3 3 . 0 

32 .0 
• 

32.0 
3 1 0 3 1 . 0 
3 0 

0 
• 

30.0 2V 
0 

2Q.0 
2 L 

-0 
2 8 . 0 

2 7 

.0 
• 2 7 . 0 

2t 0 
2 6 . 0 

2t 
0 + 

25.0 
24 3 • 2 « . 0 
2 3 0 2 3 . 0 
2 2 -0 

22.0 
2 1 >0 

21.0 
2 C 0 2 0 . 0 
1 9 0 1 9 . 0 
It 0 • 

1 8 . 0 
1 7 0 1 7 . 0 
1 6 c Ill 1 6 . 0 
li> 

0 
* 1 1 1 1 5 . 0 

1<4 0 
• 1 1 1 1 4 . 0 

1 2 . 0 1 1 1 1 3 . 0 

12. 
0 . 1 1 1 1 1 1 — 

12.0 
11 0 . 1 1 1 1 1 1 1 1 1 

11.0 10, 0 
• 1 1 1 

111111 10.0 
9. 0 . 1 1 1 n u n 9.0 

6. 0 .111 
m u i P.O 

7 . u 

.111 
m m . 7.0 

&. 0 

.111 
m m 6.0 

5. 
0 + 1 1 1 m i n 5.0 

<t. 0 
. 1 1 1 

111111 u.o 
3 . 0 . 1 1 1 m i n 3 . 0 
2 . 0 . 1 1 1 

111111 
2 . 0 

i . 0 . 1 1 1 

111111— 1.0 
. . . + + • . . . • + • , . . • • + . . . • • + . 

2 . J 

. 0 <•. o 
5.0 6.n 

7.0 8.0 9.Q 10.0 1 1 . 0 12.n 1 3 . 0 14.o 1 5 . 0 16.0 1 7 . 0 1 8 . 0 .̂5 3 . 5 4.5 5 . 5 6.5 7 . 5 fl.5 9.5 1 0 . 5 1 1 . 5 1 2 . 5 1 3 . 5 1«*.5 1 5 . 5 1 6 . 5 1 7 . 5 

Figure 14. Firm B, College GPA Distribution £ 



FIKM a . S C H O L A S T I C A C T I V I T I E S ( l = N o N E « 2 - M F M B r R S H l P t 3 = 0 F F I C E H E L D ) 
MIN - l . O u O O o O M A y = ? . C C ? 2 r . " 

l . n x . n * n 7 0 ; i , 0 i S # 0 1 ^ , 0 2 1 < f ) z ^ . 0 2 5 < 0 2 7 . g 2 9 > f J 3 1 > 0 3 3 > 0 

2 . 0 4 . 0 6 . 0 8 . 0 1 0 . 0 1 2 . 0 1 4 . 0 1 6 . 0 l a . O 2 0 . 0 2 2 . 0 2 4 . 0 2 6 . 0 2 8 . 0 3 0 . 0 3 2 . 0 

• • + . . . + • • . . . • • • . . . + + + . . . + + + . . . + + + • . « + • + . • . • + + . . . • • + . . , + • + . . . + + + , . . + + + . . . • + • • . , • + + . . . + + + . . . • + • . . . + + + . , . 

T O ? L E F T HAND b t A L E I S 5 U . 0 

to 0 + + 5 0 . 0 
4 V 0 • . 4 9 . 0 

H 6 0 . . 4 8 . 0 
4 7 0 . 4 7 . 0 
4 6 0 * . 4 6 * 0 
4 5 0 + 4 5 . 0 
4 4 0 . 4 4 . 0 
4 3 • 0 . 4 3 . 0 
4 2 0 . 4 2 . 0 
4 1 0 . 4 1 . 0 
4 0 0 + 4 0 . 0 
3 9 . 0 . 3 ° . 0 
3 6 0 . 3 8 . 0 
3 7 • 0 * . 3 7 . 0 
3 6 . 0 . 3 6 . 0 
3 5 >0 + 3 5 . 0 
3 4 . 0 • . 3 4 . 0 
Tt « . 0 . 3 3 . 0 
3 2 • 0 . 3 2 . 0 
3 1 • 0 . 3 1 . 0 
3 0 . 0 • 3 0 . 0 
2 9 . 0 • . 2 9 . 0 
2 6 • 0 • . 2 8 . 0 
2 7 c . 2 7 . 0 
2 6 . 0 • . 2 6 . 0 
2 5 • 0 + 2 5 . 0 
2 4 ' 0 • . 2 4 . 0 
2 2 • 0 . 2 3 . 0 
2 2 0 . 2 2 . 0 
2 1 0 . 2 1 . 0 
2 0 . 0 •• + 2 0 . 0 
1 9 • 0 . 1 1 1 . 1 9 . 0 
1 6 • 0 • 1 1 1 . 1 8 . 0 
1 7 • 0 • 1 1 1 . 1 7 . 0 
1 6 0 • 1 1 1 • 1 6 . 0 
1 5 0 • 1 1 1 1 1 1 + 1 5 . 0 
1 4 c • 1 1 1 1 1 1 . 1 4 . 0 
1 2 0 • l i n i i . 1 3 . 0 
\<L 0 . 1 1 1 1 1 1 . 1 2 . 0 
1 1 0 • m i n . 1 1 . 0 
1 0 0 + m i i i • 1 0 . 0 

9 0 . m m 9 . 0 

fc 0 . m i l l 8 . 0 
7 0 • m n I — 7 . 0 
6 0 . m m m 6 . 0 
c. 0 • m m m • 5 . 0 
4 0 • l l i l l l l l l 4 . 0 

0 . l i m m i 3 . 0 
2 . c . m m m 2 . 0 
1 0 . l m i i m 1 . 0 

+++. . . • + • . . . + + + . . .++ + . . .++ + . , . + + + . . • + • + . . . + • • . . . + + + . . . + + • , . . • • + . . . + + + . , . +++. . .+++. . .+++. . . + + + . . . ++• . . , 
l.C 3 . 0 5 . 0 7 . 0 9 . n 1 1 . 0 1 3 . 0 1 5 . 0 1 7 . 0 1 9 . 0 2 l . n 2 ^ . 0 2 5 . 0 2 7 . 0 2 9 . 0 3 1 . 0 3 3 . 0 

2 . 0 4 . 0 6 . 0 8 . 0 1 0 . 0 1 2 . 0 1 4 . 0 1 6 . 0 1 8 . 0 2 0 . 0 2 2 . 0 2 4 . 0 2 6 . 0 2 8 . 0 3 0 . 0 3 2 . 0 

Figure 15. Firm B, Scholastic Activities Distribution 
i—1 



F I R M ^» P R O F E S S I O N A L O R G A N I Z A T I O N S U = N O N E » 2 = M E M 8 E R S H I P » 3 = O F F l C E H E L D ) 
V l N = 1 . 0 O U 0 Q 0 M A X = 3 . n n n n - n 

1.0 W i 6.0 7.0 9.0 1 1 . 0 13.n 1 5 . n i 7 . n \a * 2l.r. 2^.0 ZZ.o «:7.0 z 9 . 0 3 1 . 0 3 3 . 0 
2.Z - T . U o . u c.u 1 0 . 0 1 2 « 0 l u . O 1 6 . 0 1 3 . 0 2 0 . 0 2 2 . 0 2 4 . 0 2 6 . 0 2 8 . 0 3 0 . 0 3 2 . 0 

• ..* + •... + •+...• + +...•«•*•...•+••. ..+++.. .+••»•. ..•+•...•++.. .•+•...+••.. .•••.,.•••..,•+•.. .*••...•+•... 
TOP LtiFT rlAf.j SCAL£ Is S O . 0 
50.0 • 5 0 . 0 
4 9 . 0 . 4 9 . 0 
46.0 . 4 8 . 0 
4 7 . 0 . 4 7 . 0 
4 t « 0 . 4 6 . 0 
4 6 . 0 + • 4 5 . 0 

4-4 . 0 

• . 4«*.0 
n i . 0 • . 4 3 . 0 
42.G . 4 2 . 0 

. 4 1 . 0 
m j .0 • 4 0 . 0 

. 3 ° . 0 
3c.O . 3 8 . 0 
37.Q . 3 7 . 0 

36.0 
. 3 6 . 0 

0 • 3 5 . 0 

3'- . 0 

. 3 4 . 0 
33. 0 . 3 3 . 0 
32.0 . 3 2 . 0 
3 1 . 0 . 3 1 . 0 
3 0 .0 •• • 3 0 . 0 
2 9 . 0 . . 2 9 . 0 
2b.0 • . 2 8 . 0 
27.0 . H i . 2 7 . 0 
2'o.0 . I l l . 2 6 . 0 
2S.0 • • 1 1 1 • 2 5 . 0 
2^.0 • Ill . 2 4 . 0 
2 3 . 0 . I l l . 2 3 . 0 
2 2 . 0 . 1 1 1 . 2 2 . 0 
2 1 . 0 . I l l . 2 1 . 0 
2 0 . 0 • 1 1 1 • 2 0 . 0 
1 9 . 0 . 1 1 1 . 1 9 . 0 
lfo.O • 1 1 1 . 1 8 . 0 
17.0 . I l l . 1 7 . 0 
16.0 • 111 . 1 6 . 0 
1 6 . 0 • 111 • 1 5 . 0 
l't.U • 1 1 1 . 1 4 . 0 
1 3 . 0 

• 1 1 1 i 
. 1 3 . 0 

12.0 • 1 1 1 . 1 2 . 0 
11.0 . — - 1 1 1 . 1 1 . 0 
1 0 . 0 + 11 ill 1 • 1 0 . 0 
9.0 

. 111111 

9.0 

Ci • 111111 

8.0 
7.0 .111111 7 . 0 
6.o • 111111 6.0 
5.0 • 1 1 1 1 1 1 • 5.0 
4.0 . 1 1 1 1 1 1 4.0 
3.0 . 1 1 1 1 1 1 1 1 1 3.0 
2.0 . 1 1 1 1 1 1 1 1 1 2 . 0 
1.0 . 1 1 1 1 1 1 1 1 1 1.0 

• + • . . . • • • . . . • • • . . . + + • . . . + + + . . . + + • . . . + + + . . . • • • . . . • • • . . . + • • . . . + + • . . . • • + . . . • + + . . . • • • • • • • • . . , + •••...•••••••. 
1 . 0 3.u -J.O 7.0 " 9 . a 1 1 . 0 1 3 . 0 1 5 . 0 l 7 . 0 1 9 . 0 2 1 . n 2.3.0 2 5 . 0 2 7 . 0 2 9 . 0 3 1 . 0 3 3 . 0 

<i.J 4.0 6.0 d.Q 1 0 . 0 1 2 * 0 1 4 . 0 1 6 . 0 1 8 - 0 2 0 . 0 2 2 . 0 2 4 . 0 2 6 * 0 2 8 . 0 3 0 . 0 3 2 * 0 

Figure 1 6 . Firm B, P r o f e s s i o n a l Organ iza t ions D i s t r i b u t i o n 

oo 



21.000 27.000 33.000 39.000 4>-no6 lR-fllO 2̂--0C 50.000 36.000 42.000 ... + ....+....>... ..+....+....+....+....+....+....+... .•. . . .+... 

'WOATFTITY 

5.025 

4.6'JO 

4 , 2 7 5 

3.900 

3.525 

3. 150 

2.775 

2.400 

2.025 

1.650 *• 

5 . 0 ? 5 

J J J J J 
3 . 9 C O 

J J 2 2 3 J J J J 
3 . i ro 

2 . 7 7 * 

2 . 4 0 0 

• 1.650 
• . . . + . . . . + . .+....+....+....+....+ 21.000 27.000 33.000 39.000 45.000 18.000 24.000 30.000 36.000 42.000 ACIT 

Figure 1 7 . Firm A, Y e v s . X = Age 



UUANfifY V b . M A R I T A L S T A T U S 

1 . 0 0 0 1 . 4 0 0 1 . 8 0 0 2 . 2 0 0 2 . 6 0 0 3 . 0 0 0 
1 . 2 0 0 1 . 6 0 0 

+...«+....+....+....+....+....+....+....+....+....+ 

J.UAHTITY . 
5 . 0 2 5 

5 . 0 ? * 

4 . 6 5 0 4 . t S J 

4 . 2 7 5 4.27? 

3 . 9 0 0 3 . 9 0 0 

3 . 5 2 5 3 . 5 * 5 

3 . 1 5 0 3 . l*-0 

2 . 7 7 5 2 . 7 7 5 

2 . 4 0 0 2 . 4 0 0 

2 . 0 2 5 • * 

1 . 6 5 0 • 1 . 6 5 0 

, • • . . . . + . . . . * . . . . < • 
1 . 0 0 0 1 . 4 0 0 1 . 8 0 0 2 . 2 0 0 2 . 6 0 0 

1 . 2 0 0 1.600 2 . 0 0 0 2 . 4 0 0 2 . 3 0 0 MA.-UT. 
0 0 0 

AL STATUS Figure 1 8 . Firm A, Y e v s . X = M a r i t a l Status 

o 



Q U A N T I T Y V S . T Y P I N G S P E E D 48.000 56.000 
.•....•....+....•....•....+....+.... 

64.003 72.000 80.000 uu.uuu btt.000 76.000 
. . . • . . . . + . . . . + ....*'....'•-....*-....'*-....+.... + . . . . + •...+...•+• 

QUANTITY ... 
5.025 4.650 4.275 3.900 3.525 3.X50 2 . 7 7 5 

2.400 2.025 1.650 + 

2 L 

L L 4 L 5 2 

5.02S 4.t 50 .4.275. 3 . 9 0 3 

3 . 5 ^ 5 

3.150 2.775 2 . <» 0 0 

2 . 3 P 5 

l.t c 0 

. . . + . . . . + . . . . • . . . . * - . . . . + . . . •+• . • •+• • • • + • • . . + . . . • + . . . . + . . . . + . . . . + . . . . + . . . • + • . • •+• • • •+ . • • •+• . . . + • • . .+• 48.003 5t.000 64.000 72.000 8 0 . 0 0 0 44.000 52.000 60.000 68.000 76.000 T Y P I N G SPh±D 

Figure 19. Firm A, Ye vs. X = Typing Speed 



Q U A N T I T Y V S . Y E A R S CF A D D I T I O N A L E D U C A T I O N 

0 . . 4 0 0 . 8 0 0 1 . 2 0 0 l - A r t f t ' 

. c O G . 6 0 0 1 . 0 0 0 1 . 4 0 0 l.rtOO 
• . . . . ' • - . . . . + . • . . * ' . • • • + . . . . + . . . . > ' . . . . + . . . . + . . . . + . . . . « - . . . . + . . . . + . . . . « - . . . . 4 - . . * . . . . 4 - . 4 - . . . 

iA-'AJTPlTY ] _ _ • 
5 . 0 2 5 * H M M * 5 . 0 ? 5 

4 . 6 5 0 • ~ ~ ~ • 4 . 6 5 0 * 

_ - 4 . 2 7 5 • . „ . . „t 4 . 2 7 5 

. 3 4 ?. 
3 . 9 0 0 • • 3 . 9 0 0 

3 . 5 2 5 • • 3.^:5 

3 . 1 5 0 • • 3 . 1 5 0 

.£ 7 . 

2 . 7 7 5 • • . 2 . 7 7 5 

2 . 4 0 0 • • 2 . 4 0 0 

2 . 0 2 5 * 2 _ „ . ^ • , 2 . 0 2 5 . 

1 . 6 5 0 • . • 1.6 50 

0 . . 4 0 0 . 8 0 0 1 . 2 0 0 1 . 6 0 0 2 . 0 0 0 
. 2 0 0 . 6 0 0 1 . 0 0 0 1 . 4 0 0 1 . 3 0 0 

Y L A R S O F A D D I T I O N A L E D U C A T I O N 

Figure 20. Firm A, Y_ vs. X = Additional Education K 
e to 



Q U A N T I T Y V S . Y E A R S OF R E L A T E O J O B E X P E R I E N C E 

0 . 3 . 0 0 0 6 . 0 0 0 9 . 0 0 0 1 2 . 0 0 0 m . n n . i 
i . 3 0 0 4 . 5 0 0 7 . 5 0 0 1 0 . 5 0 0 1 3 . 5 0 0 

• . . . . • . . . .+ . . . .+ . . . .+ . . . .+ . . . .+ . . . .+ . . . .+ . . . .+ . . . . • . . . .+ . . . . • . . . .+ . . . . • . . . . • . . . . • . . . .+ . . . .+ . . . . + . . . . • 

w'.'A.NTITY 
5 . 0 2 5 

4 , 6 5 0 

4 , 2 7 5 

3,<)00 

3 . 5 2 5 

3 . 1 5 0 

2 . 7 7 5 

2 . 4 0 0 

2 . 0 2 5 

1 . 6 5 0 

5 . 0 2 5 

4 . < 5 0 

2 N N N 

0 . 

N 2 

...4,275 

3.9 0J 

2 2 2 3 N 

3 . 5 2 5 

3 . l c 0 

?.7T«^ 

2 . 4 3 0 

1.025 

l . e c 0 

3 . 0 0 0 6 . 0 0 0 9 . 0 0 0 1 2 . 0 0 0 1 5 . 0 0 0 
1 . 5 0 0 4 . 5 0 0 7 . 5 0 0 1 0 . 5 0 0 l i . O O O 

YEARS OF RELATED J03 LXPE.RIi.NCE Figure 2 1 . Firm A, Y g v s . X = Re la ted Job Experience 
C o 

http://LXPE.RIi.NCE


Q U A N T I T Y V S . A V G . T I H U E A C H J O B H E L O 

1 . 6 0 0 2 . 4 0 0 3 . 2 0 0 
2 . 0 0 0 2 . 8 0 0 3 . 6 0 0 4 . 4 0 0 

ytAirriY 
5 . 0 2 5 

4 . 6 5 0 

4 . 2 7 5 

3 . 9 0 0 

3 . 5 2 5 

3 . 1 5 0 

2 . 7 7 5 

2 . 4 0 0 

2 . 0 2 5 

1 . 6 5 0 * 

_Q 

5 . 0 ? 5 

4 . 6 5 0 

4,27«L 3.*»00 

3 . 5 ? 5 

3 . 1 * 0 

2 . 7 7 < 

2 . 4 0 0 

• 1.6 50 

1 . 6 0 0 2 . 4 0 0 3 . 2 0 0 4 . 0 0 0 4 . 8 0 0 
1 . 2 0 0 2 . 0 0 0 2 . 8 0 0 3 . 6 0 0 4 . 4 0 0 YEARS / JOS 

Figure 2 2 . Firm A, v s . X = Time Each Job Held L n 
4 ^ 



frATFtv 1 , TOTAL V5. AG: TOTAL 
RATING + 

72.000 24.000 26.000 c f.uuu 2a.ooo JO.000 

ir̂-ooo 
* o7.?00 

S5.0QO + 2 2 J j • 85.00-3 

• o'.̂CO 
ftO.OOn • 

J 

2 
J J 

2 
* rJ.r'Ov'' 77. "5 0 0 • 

„ + 77.5C 
7c.O00 + J J J J j 2 J • 7S.?C0 
72.500 • • 72.̂C? 
70.000 • J 3 J J • 70.0 00 
67.500 + • *7.?i\i 

J J j 

6?.500 + * c?.cce *. + ..+....+ . . . . + . . . . * - . . . . * . . . . • . . . . + . . . . + . . . . + . . . . • . . . . • . . . . + • . . . . . . . . . . . . . . . . . . . . . . . . + 22.000 24.00') 26.UOO 28.000 30.000-21.000 23.000 25.000 27.000 29.000 AGE 
Figure 23. Firm B, Y g vs. X = Age Ln Ln 



" * u w i ' ' " ~ l.VRIO * 1.8*00 2.206" 2.6OD 3. NOLI TOT AX L.?ORT L.ICC 2.GOO C-.̂OO 2. BOO RATI ;,"G •.... + ....•....•....••...•....•••....••....•....•....•..•.•...•••..•.•....•••....•••.... + ....••...••»••...'••....'•• 
6 7 . 5 0 0 • • 6 7 . 5 0 0 

6 5 . 0 1 0 -K 5 + . 8 5 . 0 0.1 

6 2 . 5 0 0 • • r?->."00 

" E10T00 (W 3 3 ; -I ;F. 0 00" 
7 7 . 530..* t 

7 5 . 0 0 0 *6 K * > 7 5 . 0 0 0 

7 2 . 5 0 0 + • 7 2 . 5 0.3 

70.000 +3 2 K+ 7 0 . 0 0 0 

6 7 . 5 0 0 • + 6 7.5..V) 

' 6 5 . 0 0 0 • ? ~ ~~ K * s~5rdoT 

_2. 50 0 * I ; 6 2.50? 
+ . . . . + . . . .+" . . . .+•. . . . + . . . . • + . . . . • . . . . + . . . . • . . . . • . . . . • . . . . • » • . . . . • . . . . ' « • . . . . ' • ' . . . . ' • ' . . . . + . . . . + . . . . • • ' . . 

1 . 0 0 3 1 . 4 0 0 1 . 8 0 0 2 . 2 0 0 2 . 6 0 0 3.0.10 
1 . 2 0 0 1 . 6 0 0 2 . 0 3 0 2 . 4 0 0 2.50-1 

MARITAL STATUS 
Figure 24. Firm B , Y vs. X = Marital Status 



^ T F O 1 , T G T A L V S . NU'ISS*! O F DEPFNDr-NDENTS 
c7. 7~TJG i ?<v> i . N Z Z /T̂TKI "».-ioo 

l^/ihju . 3 0 0 . 9 0 0 1 . 5 0 0 2 . S 0 0 2 . 1 0 0 
R A T I iK> . . + . « . . + . . . . + . . . . • • . . . . + . . . . + . . . . + . . . . • ! • . . . . • • . . . . + . . . . • • . . . . + . . . . + . . . . • . . . . • . . . . • . . . . • • . . . . • • • « . . . • • 

8 7 . 5 0 0 • • 3 7 . 5 0 3 

aC.OJO »i L 2 • • S5.000 

. . - . : . . . _ jj.o Sf 

77.57') • 77.^0.> _ 

75.000 2 2 L * 75."KV> 

7 ? . 5 0 0 • • 72.*00 

70.000 +2 3 L + 70.00>i 

£ 7 . 5 1 0 + • 67."0'l 

_ — - C J - Q - Q \,_ ; [ iT+' "65 .~700~ 

_ _ i 2 . _ 5 0 O • | +_ ( 1 . 5 ~Q 
»•.... + . . . . + . . . . + . . . . ) • . . . . + . . . . + . . . . + . . . . + . . . . + . . . . + . . . . • . . . . + ' . . . . + . . . . + . . . . • • . . . . * • . . . . • . . . . + . . . . * . . . . + 

0 . . 6 0 0 i . 2 0 0 l . P O O 2 . 4 0 0 ?.000 
. 3 0 0 . 9 0 0 1.500 2.100 2.7P.> 

N U M B E R O F INT5EPENDENS 

Figure 2 5 . Firm B, Y v s . X = Number of Dependents 



R A T E R 1 , T O T A L V S . CPAf.f. P O I N T A V E R A G E 

TUTAI, 
R A T I W G . _ c . . ^ 

2 .000 
2 . 2 0 0 

2.400 2 . 8 0 0 3.200 3. t!0'.» 
3.60.) 

* 

87.-S00 

a5.ooo • M H M M M 85.30.) 

6 2 . 5 0 0 • 

• 

8 2 . ^ G O 

ea.ooo • 
M * M 2 if 

1 • r.6. J C J 

7 7 . 5 0 0 • 
• 

77.5iV? 

75.000 • M M H M 2 M •1 • 7 5 . ">00 

7 2 . 5 0 0 • 
• 

72.^00 

70.003 • M 2 M M M T O . 0 0-) 

£7.500 + 

• 6 7 . $.10 
6 5 . 0 0 0 • H 2 

• 
657000 

62.son • • 
• 62.5 00 + ....«-...«•....•.... + .... + ....+» ...+ ....v....*....*.... + .... + .... + ....•-.... + ... 

P . 2 0 0 2 . 6 0 0 3 . 0 0 0 3.400 i.riOO 
2 . H 0 O 2.430 2 . 8 0 0 3.200 3.600 G P A 

Figure 2 6 . Firm B , Y s v s . -X - GPA en 00 



F . A T E * I , T O T ^ L V S . S C H 0 ! . A S T I C A C T I V I T I E S 

i.oo) I.AIQ 1 . 3 0 . 0 : • » - " • ! _ " > i.czr, 
I . L U J 1 . 6 0 0 2 . 0 0 0 2 . 4 0 0 1 . 8 0 0 

I T A T I N G . 
5 7 . 5 0 0 • 

62.600 

7 7 . 5 0 0 

7 5 . 0 0 0 

72.500 

7 0 . 0 0 0 

6 7 . 5 0 0 

6 2 . 5 0 0 F 

S 3 . V I O O 

s ?. s ro 

9 0 . > 0 " ) 

7 F . ^ C J 

7 2 . 5 0 0 

6 7 . 5 0 0 

6s.ocr> 

62. 

1 . 0 ) 0 1 . 4 0 0 1 . 8 0 0 2 . 2 0 0 2 . 6 < X ) 3 . 0 0 0 

1 . 2 O 0 1 . 6 0 0 2 . 0 0 0 2 . 4 0 0 2 . ^ 0 0 

S C H O L A S T I C A C T I V I T I E S 

Figure 27. Firm B, Y vs. X = Scholastic Activities E N 



R A T E R 1 , T O T A L V S . P P 1 F c S S I R . K i L O R G A N I S A T I O N S 

1 .000 

iUiAL 
1.40 0 1 .800 ? C.ĉG 
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Table 35. Firm A, Empirical Cases 

Converted Data Matrix, Y e = Quantity 

DATA HATP.IX V A R I A B L E N U M B E R 

ITS* • UY/x.) HCY/xj) H(Y,x.) ItMSEft • 1 2 3 4 5 6 7 8 9 10 .11 12 13 1* 15 16 17 13 AGE x, 
MARITAL STATUS X3 TYPING SPEED X} ADDITIONAL EIX>C x1 JOB experience xs YEARS PER JOB X*. SCALt -2 1 -2 -2 -2 .2 .2 -2 -2 .2 .2 . -2 

-2 

-2 -2 -2 -2 -2 -2 1 23. 152. 06. 8. 175. 133. 8. 145. 126. 9. 130. 93. 9. 16V. 111. 6 . 132. 103. 2 9r. 92. 41. 8. 175. 133. ' 8. 145. 126. 8. 167. 121. 8. 169. 111. o. 167. 121. 3 12. 122. 86. 31. 72. 75. 10. 128. 101. 25. 92. 62. 16. 135. t*°. 9. 16 7. 121. 23. 152. 66. 31. 72. 75. 10. 128. 101. 44. 158. 47. 16. 135. 89. 9. 167. 121. 5 12. 122. 86. 31. 72. 75. 8. 145. 126. 25. 92. 62. 16. 135. 39. 6. 132. 103. 6 23. 152. 66. 26. 145. 80. 8. 145. 126. 9. 130. 93. 83. 1. 32. 6 . 132. 103. 7 97. 92. 41. 8. 175. 133. 8. 145. 126. 8. 167. 121. 66. dl. 4-V. 
fr. 

132. 101. e 116. 158. .47. 26. 145. 80. 8. 145. 126. 8. 167. 121. 14. 135. 19. 6. 132. 103. 9 25. 95. 74. 8. 175. 133. 10. 128. 101. 8. 167. 121. 9t. 72. 53. 20. 
. «. •> 

10 33. 100. 50. 26. 145. 80. 8. 145. 126. 9. 130. 93. 8. 16?. 111. 
<•. 

167. 121. It 23. 
1*2 . 

66. 26. 145. 80. 8. 145. 126. 9. 130. 93. 91. 72. 53. 20. 92. 62. 12 25. 95. 74. 31. 72. 75. 10. L28. 101. 8. 167. UU 8. 16<». 111. 
« . 

167. 121. 13 116. 158. *7. 
». 

175. 133. 8. 145. 126. 8. 167. 121. 83. 1. 32. 9. 167. 121. 14 2*. 95. 7*. 8. 175. 133. 10. 128. 101. 9. 130. 93. n. 7:. 53. 6. 132. 103. 15 33. 100. 50. 8. 175. 133. 10. 128. 101. 9. 130. 93. 8. 16 ̂. 111. 9. 16 7. 121. 16 12. 122. °6. 8. 175. 133. 8. 145. 126. 8. 167. 121. 8. 169. 111. 9. 167. 121. 17 25. 95. 74. 31. 72. 75. 10. 126. 101. 9. 130. 93. 83. 1. 32. 20. 92. 
62. 

18 33. 100. 50. 8. 175. 133. 10. 128. 101. 9. 130. 93. 8. 16=3. 111. 20. 97. 
62. 

19 25. 95. 
«. 

175. 133. 10. 128. 101. 9. 130. 93. 66. ai. 46. 6 . 132. 103. 20 12. 122. 86. 31. 72. 75. 8. 145. 126. 25. 92. 62. 16. 135. J9 . 
9 . 

167. 121. 21 7 7. 92. 41 . 3. 175. 133. 8. 145. 126. 8. 167. 121. 66. *l. <«S . f" • H.2. 103. 
22 it. 

122. 16. 3 L. 72. 75. lo. 126. Ul. 8. 167. 121. 8. 16 •>. 111. 6. 132. l?5. 23 33. 100. 50. 31. 72. 75. 10. 128. 101. 8. 167. 121. 91. 72. 53. 9. 167. 121. 24 25. 95. 74. 8. 175. 133. 8. 145. 126. 8. 167. 121. 91. 72. 5?. 6 • 132. 103. 25 12. 122. 86. 31. 72. 75. 8. 145. 126. 25. 92. 62. a. 169. 111. 6. 132. 1C3. 26 25. 55. 74. - 26. 145. 80. 8. 145. 12b. 25. 92. 62. 16. 135. 89. 6. 132. 103. » 

12. 122. 86. 31. 72. 75. 8. 145. 126. 25. 92. 62. 16. 135. 39. Q . 167. 121. 28 25. 93. 74. 26. 145. 80. 8. 145. ' 126. o. 130. 93. 16. 13̂. 89. 20. 92. 62. 29 116. 153. 47. 8. 175. 133. 144. 92. 41. 44. 158. 47. 66. 81. 41. 154. 1. 16. 30 23. 152. 66. * 26. 72. 75. 144. 92. 41. 44. 158. 47. 16. 135. 89. o# 167. 121. 31 12. 122. 96. 8. 175. 133. 10. 128. 101. 8. 167. " 121. 8. 160. 111. 9. 167. 121. 32 12. 122. 86. 8. 175. 133. 144. 92. 41. 8. 167. 121. 8. lf>9. Ul. 20. 92. 62. cn to 



Table 36. Firm A, Empirical Cases Converted Data Matrix, YQ = Adaptability 
DATA MATBIK V A? 1 4QL t N U M B E R IT_«1 • I(Y/x,j H(Y/x.) H(Y,x,) NUMdEft* 1 2 3 

.._ AGE x, 
SC A L t 

-2 -2 4 5 6 
MARITAL STATUS »g 
-2 -2 -2 7 8 9 

TYPING SPEED x̂ 

- 2 

-<2 10 11 12 13 ADDITIONAL EDUC x4 JOB 
-2 -3 ZT~ 

14 15 
EXPLRILWEt.î 

16 lr ia 
YEARS PER JOB x̂  10 11 12 13 14 15 

16 
1 7 
13 
19 
2 0 
21 

23 
2 4 
2 5 
2 6 

2d 
2 9 
3 0 
31 
3 2 

1 2 . 
1 * 4 . 

2.7.: 
9 7 . 

I. 

1 2 . 
2 7 . 
12 . 

1J«4. 
1 6 7 . 

2 3 . 
1 1 2 . 
12 . 
2 3 . 

1 8 7 . 
2 3 . 

1 1 2 . 

97. 99. 97. 1. 92. 
1 0 0 . 

57. 32. 79. 57. 79. 57. 32. 41. 75. 
9. 9. 13. 129. 129. 

1 5 7 . 13. 13. 7. 9. 7. 9. 
112. 112. 102. 6. 

6. 
61. 
9 7 . 

1 0 0 . 
9 2 . 103. -JLU. 48. 57. 75. 41. 75. 

157. 157. 130. 129. 138. 129. 7. 7. 13. 9. 9. 9. 
102. 102. 78. 112. 78. U2. 

140. 140. 15S. 
2 7 . 
2 3 . 

1 U . 
2 3 . 
2 7 . 

U 4 . 

9 9 . 
1 0 0 . 
0 1 . 

1 0 0 . 99. 
1. 

79. 75. 4J. 175. 79. 
3 2 . 

2 7 . 
1 1 2 . 

23 . 
27 . 
2 3 . 
2 7 . : 

9. 13. 
9. 9. 13. 
9 . 

138. 138. 157. 129. 129. 129/ 78. 78. 102. 112. 112. U2. 129. 157. 129. 129. 157. 129. 
2 3 . 

167 . 
1 2 . 
2 7 . 
2 7 . 

9->. 81. 130. 
9 9 . 

1 0 0 . 
_2_L__ 

112. 102. 112. 112. 102. 112. 
1 0 0 . 
9 2 . 
9 7 . 

99. 

7 9 . 
4 8 . 
7 5 . 
7 9 . 
7 5 . 
7 9 . 75. 
4 1 . 57.. 
7 9 . 
7 9 . 

13. 13. 9. 13. 7. 13. 7. 
9. 7. 9. 
9. 

157. 157. 129. 157. 138. 1W, 102. 102. 112. 102. 78. 
1 0 2 . 

7. 6. 6. 6. *>. 6. 6. 7. 6. 7. 6. 7. 7. 7. 6. 6. 
138. 129. 138. 129. 129. 

7. 7. 6. 6. 6. _6__ 

155. 140. 140. 140. 140. 155. 
123. 123. 111. 

140. 140. 155. 140. 155. -155, 
111. 123. 123. 123. 123. 111. 

19. 16. 68. 97. 174. 65. 
140. 155. 155. 155. 140. 140. 

123. 123. Ul. 123. Ul. 1U, 
20. 68. 
1 9 . 16. 16. 1*. 

83. 123. 57. 92. 65. 97. 174. 174. 174. 19. 19. 16. 16. 19. .19. 
78. 112. 78. 112. 112. 

155. 155. 140. 140. 140. 14Q. 
123. 111. 111. 111. 123. 123. 

97. 97. 174. 174. 97. 97. 
41. 57. 83. 123. 123. 123. 

24. 24. 85. 65. 70. 82. 82. 73. 6. 9. 
_£__ 

16. 19. 19. 19. 
6 8 . 

J 6 . 

174. 
9 7 . 97. 
9 7 . 65. 1 74. 

83. 83. 123. 123. 83. 83. 
70. 70. 125. 154. 70. 
461 

111. Ul. 123. 123. 123. _L___ 6. 20. 20. 7. 20. 140. 9 2 . 
9 2 . 155. 
9 2 . 

123. 41. 41. 111. 41. 
16. 16. 16. 68. 68. 68. 174. 174. 1 74. 

6 5 . 65. 65. 
123. 

8 3 . 83. 83. 57. 123. 
24. 46. 24. 125. 46. 24, 

123. 123. 123. 57. 57. 19. 20. 20. 16. 16. 

24. 125. 24. 154. 70. _L_4i_ 24. 46. 46. 24. 70. 70. 

I T . 76. 92. 1. 76. 152. 73. 73. 41. 37. 73. 9. 6. 6. 6. 6. 20. 85. 152. 85. 92. 152. 82. 66. 82. 41. 
TT. 82. 9. 20. 9. 9. 6. 9. 

8 5 . 
9 2 . 85. 1. 76. 

1 . 

82. 41. 
aZ. 37. 73. 37. 9. 20. 20. 6. 

9 . 6. 85 . 152. 152. 85. 76. 76. 62. 66. 66. 82. 73>. 73. 6. 9. 6. 6. 6. 9. 97. 92. 92. 174. 174. 83. 41. 41. 123. 123. 70. 154. 70. 24. 24. 7 6 . 1. 7 6 . 
H 5 . 
6 5 . 

73. 37. 73. 82. 82. 20. 154. 9. 9. 
2 0 . 

132. 167. 167. U7. 132. 132. 132. 132. 92. 167. 92. 167. 167. 132. 167. 167. 92. 92. 132. 167. 132. 167. 132. 132. 132. U7. 92. 1. 1*7. 167. 92. 

103. 121. 
1 2 1 « 121. 103. 103. 103. 103. 
t 2 . 121. 62. 121. 121. 103. 121* 121. 62. 62. 103. 121. 103. 103. 121. 103. 103. 103. 121. 62. 16. 121. 121. 62. 



Table 37. Firm A, Fictitious Cases 
Converted Data Matrix, Y_ = Quantity 

"ATA MATRIX 

VARIABLE N'JJPEfi ITEM 
• 

KY/X,) 
H(Y/x.) H(Y,x.) ... 

. NU*»ER 
* 1 2 * 3 1 4 5 

6 
7 8 9 10 11 12 13 

1" 
15 

16 
17 

ia AGE 

MARTVAT 
. STATUS 

ADDITIONAL ETTri 
X % JOB EXPERIENCE X_ YEARS PER J03 

Xc 
TYPING 

SPEED 
5 

CALF .2 .2 .2 -2 .2 -2 -2 -2 -2 -2 -2 
^ i 

-2 
-2 -2 

~h— 
_ I -2 

-2 1 
97. 92. 41. 8. 175. 133. 

8. 
145. 126. 8. 167. 121. 

8. 
169. in. 7. 

135. L O I . 

2 
12. 122. 

H6. 
31. 72. 75. 

8. 
145. 126. 25. 92. 62. 91. 72. 53. 

7. 
13 5. 

1 Oa. 3 
97. 92. 41. a. 175. • 133. .10. 128. 101. 8. 167. 121 . 83. 

1. 
32. 

1 . 
1S5. 

111. 4 25. 
S5. 74. 

e. 
175. 133. 144. 92. 41. 

9. 
130. 93. 16. 13i. 

89. 
•'a. 92. S 2 . 

5 
12. 122. 86. 31. 72. 75. 

R. 
145. 126. 25. 92. 62. 91. 72. 

53. 3 3. 
92. 6 1 . 

6 
21. 152. 

66. 31. 
72. 75. 144. 92. 41. 8. 167. 121. 83. 

1. 
32. 

1. 
155. 

Ul. 
7 

23. 
152. 

66. 26. 
145. 80. 10. 128. 101. 8. 16 7. 121. 

66. 81. 
48. 

7. 
13*. 103. 

3 
12. 122. 

Hft . 
31. 72. 75. 

8. 
145. 126. 25. 92. 62. 8. 169. 

111. 
58. 92. 62. 

9 25. •35. 74. f . 175. 133. 144. 92. 41. 8. 167. 121. 16. 1JS. 39. 58- 9 2 . 62. 

10 
33. 100. 50. 31. 72. 75. 10. 128. IC1. 8. 167. 121. 

66. 
31 . « S . 7. 135. 

lOf . 11 
25. «55. 74. fl. 175. 133. 8. 145. 126. 9. 

1 30. 

93. 

66. 
81. 

48. 1. 
135. 

Ul. 12 
33. 100. 50. 31. 72. 75. 144. 92. 41. 8. 167. 121. 66. 81. 48. 7. 135. 

13 
23. 152. 

66. 
31. 72. 75. 8. 145. 126. 9. 130. 93. 

66. 
81. 

4 P . 
58. 92. 62. 

14 
2l. 95. 74. 26. 145. 00. 10. 128. 101. 8. 167. 121. 83. 1. 32. 341. 1. 16. 

15 33. 100. 50. 

b. 
175. 133. 8. 145. 126. 25. 92. 

6?. 
91. 72. 53. . 1. I* 

12. 122. 

46. 
31. 72. 75. 8. 145. 126. 25. 92. 62. a. 

lo*. Ul. 
7. 135. 10*. 

17 
33. 100. . 50. 31. 72. 75. 144. 92. 41. 

6. 
167. 121. 

66. 
81. 

48. 1. 
155. 

Ul. 
16 25. 95. 74. «. 175. 133. 144. 92. 41. 8. 167. 121. 83. 1. 3?. i3. 92. 62. 
19 12. 122. 

36. 
8. 175. 133. 8. 145. 126. 8. 167. 121. 91. 

7->. 
53. 7. 135. 108. 

20 
25. 95. 74. a. 175. 133. 10. 128. 101. 25. "2. 62. 8. 

1*9. 111. 1 . 
155. 111. 

21 

33. 
100. 50. 31. 72. 75. 10. 128. 101. 8. 167. 121. 16. 13$. 

•-lo m 7 . 13*. 
108. 

22 

97. 
92. 

41. 
26. 145. 

HO. 
10. 128. 101. 8. 167. • 121. 65. 

HI. •'. .1. 
cd. 

9̂. 
62. 

23 25. 95. 74. 31. 72. 75. 144. 92. 41. 8. 167. 121. 83. 1. 

3c. 
5« . °2. 62. 

24 

23. 
152. 

66. 
31. 72. 75. 144. 92. 41. 25. 92. 62. 91. 72. 53. 

7. 
13:. 

lt»o. 25 
116. 15a. 47. a. 175. 133. 

8. 
145. 126. 25. 92. 

6?. 8. 
169. 

111. 1 . 
15'. 

Ul. 26 
12. 122. 

86. 
31. 72. 75. 

8. 
145. 126. 8. 167. 121. 8. 169. 

Ul. 
1. Ii5. 

Ui. 
27 25. 95. 74. 

0. 
175. 133. 

8. 
145. 126. 9. 130. 93. 91. 72. 53. 7. 135. ICS. 

21 25. 95. 74. 

6. 
175. 133. 10. 128. 101. 9. 130. 93. 83. 1. 32. 341 . 1. 16. 

29 25. 
S5. 74. 

26. 
145. 80. 10. 128. 101. 9. 130. 93. 16. 13S. «9. 58. 92. 62. 

30 33. 
100. 50. 

il. 
72. 75. 10. 128* 101. 

8. 
167. 121. 

66. 
81. 48. 7. 135. 108. 



Table 38. Firm A, Fictitious Cases 
Converted Data Matrix, Ys = Adaptability 

V A R I A B L E NMMRF.R 

I TEH * IIY/X,) H(Y/x.) H(Y,X.) 
. . . -

IB 

NUH»E«» • I 
2 3 4 5 

6 
7 8 9 

10 1 I 12 
13 1<- 15 16 l y IB 

AGE x 
M A R I T A L S T A T U S ADDITIONAL ESVC *\ J O B EXPERIENCE 

x4 
YEARS PER JOB TYPISG SPEED 

SCALE 
-2 1 - 2 -2 - 2 - 2 -5 - 2 - 2 -2 - 2 - 2 - 2 - 2 - 2 ' - 2 - 2 - 2 - 2 

I 
1 5 4 . 

1. . 
3 7 . 9. 1 2 9 . 

112. 6. 
1 4 0 . 1 2 3 . 1 6 . 1 7 4 . 1 2 3 . 2 4 . 8 5 . 8 2 . 9 . 1 6 7 . u:. 

? 2 7 . 9-). 7 9 , 1 3 . 1 5 7 . 

10?. 6. 
1 4 0 . 1 2 1 . 

6 5 . 

5 7 . 4 6 . 1 5 2 . 

6*. 
9 . 6 7 . 1 2 1 . 

3 1 5 4 . 1. 

J2. 
9. 1 2 9 , 1 1 2 . 7 . 1 5 5 . 

111. 
1 6 . 1 7 4 . 1 2 3 . 1 2 5 . 

<>2. 
*1 . (>. 1 3 2 . 103.. 

4 
2 1 . 

100. 
7 5 . 9. 1 2 9 . 

112. 20. 
«*2. 4 1 . 1 9 . 9 7 . 8 3 . 7 0 . 7 6 . 7 3 . 10. 9 2 . 5 2 . 

5 21. 9 9 . 7 1 . 1 3 . 1 5 7 . 1 0 2 . 

6. 
1 4 0 . 1 2 3 . 

6R. 6S. 
5 7 . 4 6 . 1 5 ? . , U . 20. 9 2 . 61. 

h 

12. 97. 
5 / . 

li. 
1 5 7 . 1 0 2 . 2 0 . 

02. 
4 1 . 1 6 . 1 7 4 . 1 2 3 . 1 2 5 . 9 2 . ' 4 1 . 6. 1 3 2 . H - 3 . 

1 1 2 . 

97. 
5 7 . 7 . 1 3 « . 7 8 . 7 . 1 5 5 . 

Ul. 
1 6 . 1 7 4 . 1 2 * . 1 5 4 . 0 . 3 7. ?. 1 6 7 . 1 2 1 . 

8 
2 7 . 

99. 71. 
1 3 . 1 5 7 . 1 0 2 . 6. 

1*0. 
1 2 3 . 6 8 . 

6*. 
5 7 . 2 4 . 8 5 . Qi. 2 0 . 9 2 . 5 2 . 

9 2 3 . 1 0 0 . 7 5 . 9. 1 2 9 . 

112. 20. 
«/2. 4 1 . 1 6 . 1 7 4 . 1 2 3 . 7 0 . 7 6 . 7 3 . 2 0 . 9 2 . 6 2 . 

10 
1 1 2 . 9 1 . 

48. 
1 3 . 1 5 7 . 1 0 2 . 7 . 1 5 5 . 

Ul. 
1 6 . 1 7 4 . 1 2 3 . 

1 54. 1. 
3 7 . ?. 1 6 7 . 1 2 1 . 

1 1 2 7 . 9 9 . 7 9 . 9. 1 2 9 . 

112. 
6. 1 4 0 . 1 2 3 . 1 9 . 9 7 . 8 3 . 1 5 4 . 

0. 
3 7 . 

6. 
1 3 ? . w y. 

12 112, 
8 1 . 

48. 
1 3 . 1 5 7 . 1 0 2 . 

20. 
9 2 . 4 1 . 

lo. 
1 7 4 . 1 2 3 . 1 5 4 . 1. 3 7 . 9 . 1 6 7 . 

121. 13 
1 2 . 

97. 57. 
1 3 . 1 5 7 . 1 0 2 . 6. 1 * 0 . 1 2 3 . 1 9 . 9 7 . 8 3 . 1 5 4 . 1. 3 7 . 20. 9 2 . 6 2 . 

I* 
2 3 . 

100. 
7 5 . 7 . 1 3 8 . 7 a . 7 . 15 

Ul. lh. 
1 7 4 . 1 2 3 . 1 2 5 . 9 2 . 41 . 

1*4. 1 . 
16*. 

15 

112. 
8 1 . 4 8 . 9. 1 2 9 . 

112. 6. 
1 4 0 . 1 2 3 . 6 8 . 6 5 . 5 7 . 4 6 . 1 5 2 . 6 6 . 1 5 - . 

1. 16. 
16 21. 9 9 . 7 9 . 1 3 . 1 5 7 . 1 0 2 . 6. 1 4 0 . 1 2 3 . 6 8 . 6 5 . 5 7 . 2 4 . 8 5 . 8 2 . 9 . 1 6 7 . 121 . 
17 

112. 
8 1 . 4 8 . 1 3 . 1 5 7 . 1 0 2 . 

20. 
9 ? . 4 1 . 1 6 . 1 7 * . 

12 3. 

1 5 4 . 1. 3 7 . 6 . 1 3 2 . 1 0 3 . 
18 2 3 . 

luo. 
7 5 . 9. 1 2 9 . 

112. 20. 
9 2 . 4 1 . 1 6 . 1 7 4 . 1 2 3 . 1 2 5 . 1Z. 4 1 . 2 0 . 9 2 . 62. 

1 9 2 7 . 9 9 . 7 9 . 9. 1 2 9 . 

112. 
6. 1 4 0 . 1 2 3 . 1 6 . 1 7 4 . 1 2 3 . 4 6 . 1 5 2 . 

66. 
9 . 1 6 7 . 121 . 

20 2 3 . 

100. 
7 5 . 9. 1 2 9 . 1 1 2 . 7 . 

1*5. Ul. 
6 8 . 6 5 . 5 7 . 2 4 . 8 5 . 3 2 . 

6. 
1 3 2 . 1 0 3 . 

?A 

112. 
8 1 . 4 8 . 1 3 . 1 5 7 . 1 0 2 . 7 . 1 5 5 . 

Ul. 
1 6 . 1 7 4 . 1 2 3 . 7 0 . 7 6 . 7.1. 9 . 1 6 7 . 1 2 1 . 

22 1 5 * . 1 . 3 2 . 7 . 13 8 . 7 8 . 7 . 1 5 5 . 

Ul. 
1 6 . 1 7 4 . 1 2 3 . 1 5 4 . 1. ' 3 7 . 2 0 . 9 2 . 6 2 . 

2 3 2 3 . 

100. 
7 5 . t 3 . 1 5 7 . 1 0 2 . 

20. 
9 2 . 4 1 . 1 6 . 1 7 4 . 1 2 3 . 1 2 5 . 9 2 . 4 I . 2 0 . 9 2 . 6 2 . 

2 4 1 2 . 

97. 
5 7 . 

1 J. 

1 5 7 . 1 0 2 . 

20. 
9 2 . 4 1 . 6 8 . 6 5 . 5 7 . 4 5 . 1 5 2 . 6 6 . 9 . 1 6 7 . 1 2 1 . 

2 5 1 8 7 . 9 2 . 4 1 . 9. 1 2 9 . 

112. 
6 . 1 4 0 . 1 2 3 . 6 8 . 6 5 . 5 7 . 2 4 . 8 5 . H 2 . 6 . 1 3 2 . 1 0 3 . 

2 6 2 7 . 9 9 . 7 9 . 1 3 . 1 5 7 . 1 0 2 . 6. 1 4 0 . 1 2 3 . 1 6 . 1 7 4 . 1 2 3 . 2 4 . 8 5 . 92. 6. 1 3 2 . 1 0 3 . 
2 7 2 3 . 

100. 
7 5 . 9. 1 2 9 . 

112. 
6. 1 4 0 . 1 2 3 . 1 9 . 9 7 ; 8 3 . 4 6 . 1 5 2 . 6 6 . 9 . 1 6 7 . 1 2 1 . 

21 
2 3 . 

100. 
7 5 . 1 3 . 1 5 7 . 1 0 2 . 7. 1 5 5 . 

Ul. 
1 9 . 9 7 . 8 3 . 1 2 5 . 9 2 . 4 1 . 1 5 4 . 1 . 1 5 . 

2 9 2 3 . 

100. 
7 5 . 7 . 1 3 8 . 7 6 . 7 . 1 5 5 . 

111. 
1 9 . 9 7 . B 3 . 7 0 . 7 6 . 7 3 . 2 0 . 9 2 . 6 2 . 

3 0 1 1 2 . 8 1 . 4 8 . 1 3 . 1 5 7 . 1 0 2 . 7 . 1 5 5 . 

Ul. 
1 6 . 1 7 4 . 1 2 3 . 1 5 4 . 

1. 
1 7 . ? • l o 7 . 121 . 

D A T A M A T R I X 



Table 39. Firm B, Empirical Cases Converted Data Matrix, Ye = Total 
OAT A. HtTllH 

V A R I A B L E N U M B E R 1TCK * X(Y/x.) H(Y/x.) H(Y,X.) 
... 

NUMBER * 1 2 * 3 1 4 5 6 
7 

8 
9 1 0 1 1 12 1 3 14 15 16 1 7 18 

• 

AGE 
x l 

MARITAL STATUS Xi D E P E N D E N T S X- GPA X4 SCHOL A C T I V I T I E S Xr 

P R O F O R G A S I Z 

X, SCALE 
- 2 

1 -2 -2 -2 -2 -2 
- 2 - 2 - 2 . 2 - 2 - 2 

-2 
- 2 - 2 •» - 2 - 2 

1 
5 2 . 

99. 68. 12. 
1 9 8 . 1 3 9 . 

2. 
2 0 2 . 1 7 2 . 2 2 . 1 3 8 . 1 0 7 . 1 3 . 1 7 6 . 1 3 4 . 3 1 . li>0. 4 6 . 

2 
21. 1 4 9 . 

89. 12. 
1 9 8 . 1 3 9 . 2 . 2 0 2 . 1 7 2 . 2 2 . 1 3 8 . 1 0 7 . 3 5 . 1 3 8 . 6 5 . 5 . 1 8 1 . 1 5 8 . 

3 
3 0 . 1 8 7 . 9 8 . 1 1 . 1 6 6 . 1 3 4 . 4 7 . 1 3 7 . 5 2 . 2 2 . 1 3 8 . 1 0 7 . 1 6 . I S O . 1VI0. 3 5 . l o w . 9 J . 

4 
4 1 . 1 5 8 . t 2 . 1 1 . I6t . . 1 3 4 . 2 5 . 1 3 0 . 7 9 . 2 2 . 1 3 8 . 1 0 7 . 1 3 . 1 7 6 . 1 3 4 . 3 5 . lt> ». 9 3 . 

5 
2t. 1 4 9 . 3 9 . 1 2 . 1 9 8 . 1 3 9 . 2. 2 0 2 . 1 7 2 . 2 2 . 1 3 0 . 1 0 7 . 1 6 . 1 8 0 . 1 2 0 . 5 . 1 H 1 . 1 5 S . 

6 2 6 . 1 4 9 . 8 9 . 1 2 . 1 9 8 . ' 1 3 9 . 2. 2 0 2 . 1 7 2 . 5 2 . 1-76 . 1 0 5 . l b . 1 6 0 . 1 2 0 . 3 5 . 1 6 9 . 9 3 . 
7 5 2 . 9 9 . 6 8 . 

11. 
1 6 6 . 1 3 4 . 2 5 . 1 3 0 . 7 9 . 3 1 . 1 6 3 . 9 7 . 1 3 . 1 7 8 . 1 3 4 . 3 5 . 1 6 9 . 9 3 . 

8 
1 1 8 . 1 0 3 . 

54. 11. 
1 6 6 . 1 3 4 . 2 5 . 1 3 0 . 7 9 . 5 2 . 1 7 6 . 1 0 5 . 1 6 . 1 3 0 . 1 2 0 . 5 . l b l . 1 5 6 . 

9 
3 0 . 1 H 7 . 

98. 
1 1 . l t t . 1 3 4 . 2 . 2 0 2 . 1 7 2 . 5 2 . 1 It . 1 0 5 . 1 6 . 1 bl . 1 2 0 . 3 1 . 1 5 0 . 4 6 . 

1 0 5 2 . •*9. 0 3 . 

44. 
1 0 0 . 2 5 . 2 . 2 0 2 . 1 7 2 . 2 2 . 1 3 8 . 1 0 7 . 3 5 . 1 3 8 . 6 5 . 5 . U l . 1 5 8 . 

11 
5 2 . 9 9 . 6 8 . 

11. 
1 6 6 . 1 3 4 . 2 . 2 0 2 . 1 7 2 . 2 2 . 1 3 8 . 1 0 7 . 1 3 . 1 7 8 . 1 3 4 . 5 . 1 8 1 . 1 5 8 . 

12 3 0 . 1 8 7 . 9 3 . 

11. 
1 6 6 . 1 3 4 . 2 5 . 1 3 0 . 1 7 9 . • 5 2 . 1 7 6 . 1 0 5 . 1 3 . 17rt. 1 3 4 . 16«>. 9 3 . 

13 
2 6 . 1 4 9 . Ri. 1 2 . 1 9 0 . 1 3 9 . 

2. 
2 0 2 . 1 7 2 . 3 1 . 1 6 3 . 9 7 . 1 6 . lt<u. 12 J. 5 . 1 H I . 1 5 S . 

1 * 3 0 . 1 6 7 . 9 8 . 1 2 . 1 9 8 . 1 3 9 . 2 . 2 0 2 . 1 7 2 . 3 1 . 1 6 3 . 9 7 . 3 5 . 1 3 6 . 6 5 . 3 1 . 1 5 0 . 4 6 . 
1 5 4 1 . 1 5 1 . 

62. 
1 1 . 1 6 6 . 1 3 4 . 4 7 . 1 3 7 . 5 2 . 1 6 2 . 1 . 1 3 . 1 6 . 1 H O . 1 ? 0 . 

j5. 

1 6 9 . 9 3 . 
lo 

30. 
1 8 7 . 9 8 . 1 1 . 1 6 6 . 1 3 4 . 2 5 . 1 3 0 . 7 9 . 3 1 . 1 6 3 . 9 7 . 1 6 . liU). 12 J. 5 . H I . 1 5 3 . 

1 7 

30. 
U 7 . 9 8 . 1 2 . 1 9 8 . 1 3 9 . 2 . 2 0 2 . 1 7 2 . 2 2 . 1 3 8 . 1 0 7 . 1 6 . 1 0 0 . 1 2 3 . 3 5 . 

1*>9. 
9 3 . 

18 4 1 . 1 5 d . 6 2 . 1 2 . 1 9 8 . 1 3 9 . 2 . 2 0 2 . 1 7 2 . 2 2 . 1 3 8 . 1 0 7 . 1 6 . 1 8 0 . 1 2 0 . 5 . 1 8 1 . 1 5 6 . 

19 
2 0 . 1 8 7 . 9 8 . 1 2 . 1 9 8 . 1 3 9 . 2 . 2 0 2 . 1 7 2 . 3 1 . 1 6 3 . 9 7 . 1 3 . 178 . 1 3 4 . 5 . 1 3 1 . 1 5 8 . 

20 
2 6 . 1 4 9 . 8 9 . 1 1 . 1 6 6 . 1 3 4 . 2 . 2 0 2 . 1 7 2 . 3 1 . 1 6 3 . 9 7 . 1 3 . 1 7 6 . 1 3 4 . 5 . 1 * 1 . 1 5 3 . 

2 1 3 0 . 1 8 7 . 9 8 . 1 2 . 1 9 8 . 1 3 9 . 2. 2 0 2 . 1 7 2 . 3 1 . 1 6 3 . 9 7 . 3 5 . 1 W . 65-. 5 . 1 5 * * _ 
2 2 4 1 . 1 5 8 . 6 2 . 1 2 . 1 9 8 . 1 3 9 . 1. 2 0 2 . 1 7 2 . 3 1 . 1 6 3 . 9 7 . 1 6 . io(J. 1 2 0 . 5 . 1 8 1 . 15fe. 
23 5 2 . 9 9 . 6 8 . 1 2 . 1 9 8 . 1 3 9 . 2 * 2 0 2 . 1 7 2 . 2 2 . 1 3 8 . 1 0 7 . 1 6 . 1 8 0 . 1 2 0 . 5 . H I . 1 5 6 . 
2 4 12. 9 9 . 6 0 . 4 4 . 

100. 
2 5 . 2 5 . 1 3 0 . 7 9 . 5 2 . 1 7 t . - 1 0 5 . 1 3 . 116. 13«.. 5 . 1 8 1 . 1 5 s . 

2 5 2 6 . 1 4 9 . 

89. 
1 1 . 1 6 6 . 1 3 4 . 2 . 2 0 2 . 1 7 2 . 3 1 . 1 6 3 . 9 7 . 1 3 . 1 tb. 1 3 4 . 5 . 1 6 1 . 1 5 s . 

26 118. 
1 0 0 . 5 4 . 

12. 
1 9 8 . 1 3 9 . 2 . 2 0 2 . 1 7 2 . 5 2 . 1 7 6 . 1 0 5 . 1 3 . 1 7 8 . 1 3 4 . 5 . 1 8 1 . 1 5 8 . 

27 
2 6 . 1 4 9 . 

89. 
1 1 . 1 6 6 . 1 3 4 . 2 5 . 1 3 0 . 7 9 . 2 2 . 1 3 8 . 1 0 7 . 1 6 . I P O . 12 J. 5 . 1 8 1 . 

28 
4 1 . 1 5 b . 6 2 . 

11. 
1 6 6 . 1 3 4 . 4 7 . 1 3 7 . 5 2 . 5 2 . . 1 7 6 . 1 0 5 . 1 3 . 1 7 8 . l i t . 5 . 1 8 1 . 1 5 8 . 

2 9 

41. 
1 5 8 . 6 2 . 1 1 . 1 6 6 . 1 3 4 . 

47. 
1 3 7 . 5 2 . 

31. 
1 6 3 . 9 7 . 1 3 . 176 . 1 3 4 . 5 . 1 3 1 . 1 5 8 . 

30 118. 100. 
5 4 . 

11. 
1 6 6 . 1 3 4 . 2 5 . 1 3 0 . 7 9 . 5 2 . 1 7 6 . 1 0 5 . 3 5 . 1 3 6 . 6 5 . 5 . 1 8 1 . 1 5 8 . 



Table 40. Firm B, Fictitious Cases 
Converted Data Matrix, Ye = Total 

pm H4TM1 HtT.Jl.l 
... 

MuiWft * 1 1 2 1 J 1 4 
• * 

7 6 9 10 11 12 13 14 15 16 I* 16 14 20 21 MARITAL STATUS Kl DI PENDENTS X, GPA Xj SCHOL ACTIVITIES x* PROF ORO » JCTlWlttf x. f*»tf 1 -2 -J -;s .2 
.1 

-2 •2 -2 -2 -2 -4 -2 • 2 • 2 -2 -2 -2 -2 -2 -2 . 1 98). 1ST. «a. ii. 166. 114. *v 110. 79. 31. 163. 97. 11. 178. IJ*. >?5. 164. 93. 66. 100. 66". > 

118. 100. 54, ii. 166. 114. 
<». 

137. 12. 11. 163. 47. 1). 170. 11*. 5. 181. 158. 37. 1*6. 132. 9 26. 144. 
?*• 

12. 148. 114. ' 2. 202. 172. 162. 1. 13. 16. 180. 170. J5. It?. «3. 66. 100. 
ft. 

4 41. Lift. 6». Ill ' 146. 1)4. 47. 137. 
M." 

22. 118. 107. tl. ~178. 13*. J*. IhV. 4). 
bi . 

19). 
" **. » 

12. 94. 68. 44. 100. 21. 21. 111. 74. 12. 176. 105. 16. 180. 170. 31. 153. *6. 66. 100. 66. * 

26. 14«. •V. 12. 148. 139. 2. 202. 172. 22. 138. 107. 31. 133. 65. 5. |8|. 188. 66. 100. 66. 7 118. 100. 14. 11. 166. 114. 4T. 117. 12. 22. 138. 107. 16. IPO. 170. Ji. 41. 66. 100. 66. 
* 

12. 44. 61. 11. 166. 114. 4-7. 117. 12. 22. 136. 107. 13. 178. 11*. 5. Ml. 15*. 17. 146. 111. 4 30. tar. 48. 12. 143. 119. 2. 20?. 172. 22. 138. 107. 13. 178. 13*. 
»>. 

169. • 4). 66. 103. 
<(>. 

19 52. w. " *8. " -"12. 193. .119. 
1. 

252. 172. " . SI. 16). 97. 16. 1*9. 120. 
«. 

166. 41. 66. l.'J . 
TU. 

tl 13. 187. • 48. II. 166. 134. 47. . 137. »2. 12. 176. 10$. 11. 178. 13*. S. 101. 148. 66. 10 J. 
&>. 

U • I. Its. 62. 44. 100. 25. 21. 130. 74. 12. 176. 101. 13. 178. 1 3*. 5. 181. 168. 66. 103. 
it. 

11 30. If 7. 4*. 12. I«8. 114. 47. 13T. 12. 22. 138. 107. • 35. 138. 65. 31. 150. *6. 66. 100. 
U. 

14 113. too. 54. 11. 166. 134. 71. 131. 74. 31. 163. 47. 16. IPO. 120. 35. 169. 91. 37. 1*6. 131. It 26. 140. «9. 12. 198. 11?. 2. 202. 172. 31. 163. 47. 13. I7H. 13*. 
*. 

mi. 158. 
<>(.. 

ICO. 
66-

10 2'.. 149.-M. Tl. —1*7.; "134. " 2. 202. 172;— 22. lis; "107; 35. UO. 65. 5. 181. 159. 17. 1*6. 11*. IT 30. 1P7. 98. II. 166. 114. 2. 202. 172. 162. 1. 13. 16. 180. 120. 
«. 

169. S3. 66. 103. Ct. M 41. lis. 42. 44. 10Q. 21. 2. 202. 172. 31. 161. 97. 16. 180. I/O. >5. 169. OJ. 66. 10). *t. I* 10. IB?. 98. 11. 166. 114. 21. 130. 79. 22. 138. 107. 
lb. 

100. 170. 11. 150. *6. 66. 133. (6. 20 10. 1*7. 48. 11. 166. 134. 21. 130. 74. 22. lie. 107. 13. 178. 1?*. 5. 181. 153. 66. 103. 66. 21 41. isa. 62. 12. 198. 139. 47. 137. 52. 31. 163. 97. 16. 180. 120. 11. l%0. *6. 3 7. . 1*6. 191. 2« 26. 1*9. 84. 12. 14(1. 114. 25. 113. 79. 22. lit. 107. 11. " \7fi. ~ \3*. 
rt. 

369. 91. 
*>*••" 

103 . 
~ ( fc. 

21 30. 167. 47?. 11. 166. 114. 2. 202. 172. »2. 176. 105. 13. 178. 11*. 5. 181. 156. 66. 100. 
tt. 

24 $2. 94. 68. 12. 148. 114. 2. 202. 172. . 22. 138. 107. 16. 180. 120. 11. 150. 46. 66. 101. 66. 29 41. 1*8. 62. 11. 166. 194. 21. 111. 79. $2. 176. 101. 16. 180. 120. 38. 16.9. 43. 66. loo. 66. 2* 12. •9. 68. II. 166. 194. 21. 130. 79. 41. 163. 97. 35. 138. 65. S. 1*1. 156. 66. 100. 6*. 
_. tt 

10. 1(17. 44. 12. 198. 139. 2. 202. 172. 31. 163. • 47. 95. 118. 65. 31. 150. 46. 66. 100. 
16. 

tl 26. " 144. 
*». 

11. 141. 13*. 2. 262. m. -
it. 

118. lot. 13. " 178. 134. 25. 16«. 43. 66. 103. |4J 2*. 144. 84. 12. 198. 198). 2. 202. 172. 162. 1. 11. 16. 180. 120. 31. 150. 46. 66. 100. 66". 90 90. 107. 48. II. 166. 194. 29. 190. T9. 162. 1. 19. 99. 114. 65. 5. 181. .158. 66. 100. <6. 



Table 4 1 . Firm C, Empirical Cases 

Converted Data M a t r i x , Y e = T o t a l 

0*T» ».T9.» 
V«»l*Hf Nir»W» 

•rea • HIY,«.| 
. . . 

m*>m* * 

1 1 2 * 1 * 4 
» 

6 7 9 9 10 11 12 13 14 15 16 17 IS 19 20 71 VARIABLE 1 VAMABU 2. VARIABLE 3 VARIABLE 4 12 VARIABLE 5 VARIADU. 6 IS VAST ABLE 7 Kilt" .2 
-1 

-2 -2 -2 -2 -2 .2 -2 
-3 

-2 
-2 -2 

-7 -5 
:} 

-2 -2 
-2 -< 

-s i 

13. 299. 13. 221. 199. 9. 291. 182. 116. 104. 57. 159. 54. *9. n. 2M. 127. 8. 232. 161. t 10. 220. 177. 11. 239. 127. 9. 251. 18?. 116. 104. 97. 159. 54. 39. 76. 204. 119. 215. 1. 11. j 10. 228. 177. 13. 221. 199. 9. 293. 192. 116. 104. 9T. 21. 217. 104. 76. 204. 119. 8. 232. :*i. 
* 16. 228. "Iff. 13. 

izt. 

198. 19. *tt. 176. 93. 199. T4. 89. 49. 1). 2M. li». 
*. HI. 

IM. 9 10. 221. 177. 11. 234. 127. 19. 217. 126. 91. 199. 79. 89. 155. 4". ' 12. 27). 91. e. 2)2. 161. 
* to. 

12*. 

17T. 11. 23«. 127. . 1*. 217. 126. 8. 2)8. 187. 12. 240. 1*5. 62. 706. 59. 8. 212. 111. T 10. 2?«. 177. 13. 221. 198. 19. 217. 126. 8. 2)8. 187. 12. 2*0. 165. 26. 204. . 1 19. 40. 195. •3. • 

10. 229. 177. 13. 221. 199. 9. 793. 192. 116. 104. . 57. 21. ri7. 104. 24. ro». 11*». 40. 199. 
9 » . 

9 10. 22S. 1?7. 13. 221. 158. 19. 717. 126. 8. 218. 187. 21. 717. 104. 13. 241. 177. 40. 199. 93. 14 lo. 279. I?T. " II. 2J9. ' 12V. 19. 217. 126/ a. 2)8. 187. (9. 1S5. 4». 26. 2J4. —IT*. 48." 149. 90. 11 10. 2?». 177. 11. 2J«:. 127. 19. 217. 126. 242. 146. 39. 24«». tfl. 76. 13. 241. 177. 
«. 

227. 161. 12 11. 299. 
irt. 

11. 271. 196. 262. 1. 8. 8. 216. 187. 12. 240. l<9. 
li. 

22). 91 . 8. 2J2. 151 . 11 10. 229. 177. 11. 2)». 127. 19. 21T. 1*6. 53. 199. . T9. »9. 1«. 49. 13. 251. 12T. 8. 232. 161. 1* 10. 2̂8. 1 77. 11. 239. 177. • 19. 717. 126. 8. 2)8. 187. 12. 740. 165. 174. 192. 37. 40. 199. 
9 3 . 

19 11. 259. 
12">. 

11. 239. 127. 9. 253. 1»2. 8. 7)8. 18T. 17. 740. 165. 1 1. 251. 12*. 3*. 2D*. 113. 14 ' 10. " 278 . 177. 13. 221. 1st. 14. 217. 1Z6. 93. 1V9. 79. 17. ?*a. 165. 1?. 773.' 91". 8. 23f. Ul. ir 10. 27*. 177. ' 13. 221. 198. 9. 253. 182. 8. 2)9. 187. 12. 740. 165. 26. 204. H9. 40. 199. 93. It to. 229. ITT. 13. 221. 198. 19. 217. 126. 8. 238. 187. . 21. 717. 104. n. 2M. 127. C. 2)7. !• 1 . 19 to. 771. 177. 11. 2J9. 127. 19. 217. 126. . 8. 238. 187. 12. 740. 165. 76. 1 !•». 6. 2J>7. Ifl. 
n 

10. 22«. 
irr. 

1 3. 221. ISP. 19. Z17. 126. S3. 119. 
T O . • rt. 

155. 44. 27i. 91. JT. 2c». 11). 21 to. 229. 
nr. 

13. 221. 198. 19. 217. 126. 8. 7)8. 187. 21. 217. 104. ti. 251. 177. 40. 199. 90. 22 ' " 10. z?«. in. 13. 221. 198. 19. 717. 126. 8. 2)8. 167. 21. 71'. IC. 62. 70f . 1. 2J1. Ul. 2) 13. 2 99. 121. 11. 239. 127. UO. 189. 47. S3. I'M. 79. 12. 740. 165. 12. 22). 91. 8. 2)7. IM. 24 10. 279. 177. 13. 221. 198.. 19. 217. 126. 116. 104. 57. 159. 54. 39. 26. 704. 119. 215. 1. 1*. 29 164. 69. 33. 13. 221. 198. 152. 92. 21. 8. 238. 187. ' 21. 217. 104. 26. 204. 40. • 197. 90. 2» 10. 228. 177. I). 221. 198. 19. 217. 126. 8. 238. 187. 12. 240. 169. 13. 251. 127. a. 232. 161. 27 to. 229. 177. tl. 239. 127. 9. 291. 192. 8. 238. 187. 21. 217. 104. 67. 706. 59. 6. 2«2. 111. 1*4. 69. 13. 104. tif. J*. 14. 217. 126. 11*. 104. ~ 57. 21. 21*. 104. 12. 223. ' 91. 37. 261. Ul. r» 13. 259. 129. 92. 29. 6*. 9. 251. 182. 8. 236. 187. 12. 240. 169. 62. 206. 9». a. 232. Ul. M 10. 228. 17T. . 11. 221. IM. 

HI
 

25). 182. 8. 2)0. 1(7. 12. 240. 165. 13. 251. 12". 40. 199. «0. Var labia NtwriMra Raft* to Table 34. 



f-Gr VS. I(YE/XIJ ), AGE 
.AGE 

2 9 . 3 0 0 

26.3 00 
24. 23.300 
21.400 2 0 . 3 0 0 

3 ) ) ,5'JO .700 .900 1.100 2 9 - ? 0 0 
2?.SOO 27.?00 • 26.tOO 25-fOC 24.800 

"Z3~T300~ 

22.POO 2 i . t O 0 

2 0 . 6 0 0 .40 0 .600 .800 1.000 1.200 .300 .500 .700 ."00 1.100 
Figure 3 0 . Firm B, * A g e

 v s - 1 ( Y

e / x A g e * I(Y/Xl) O 



HAKI1AL STATUS VS. KYE/XIJl, M4R. ST. .160 .240 .320 .400 3 *• 3.C0C • • 

2.300 «• «•' 2. POO 
2 . 6 OO r • 2.600 
2.400 r • 2.403 ?.?oo * •• 2 • 200 2.000 »• 0 • 2.COO 
1.800 r • 1.800 
1.6 JO • • 1.600 

• 1.400 
1.200 f • 1.200 I.000 » f * 1.000 .120 .200 .280 .3c>0 .4*0 

. 0 9 0 . 160 .240 .320 . <-00 
I(Y/X2) Figure 31. Firm B, X vs. I(Ye/xMarSt) 



•< J •:••>.?:. UH 01:p i.\'L>f NTS VS. I (YE/XIJ).NUMrtER OH DEPENDENTS _ 1 vO .iuu .300 .400 ' .5070 .050 .150 .250 .350 .450 
3.3/5 + • 3.375 

3.0OC • 2 3.000 

«• 2.625 

2.250 * 

L 

* 2V25T 

5 

1-375 *• • 1.P75 

1.5:) • • 1.500 

1.225 • • 1.125 

. 750 - ••• .750 

. 375 . • .375 

-.000 * 0 • -.000 

-.375 r 
• • -.375 .100 .200 .300 .400 .500 .050 .150 .250 .350 .450 

KY/x ) ^ 

NO 
Figure 3 2 . Firm B , X D e p v s . K Y ^ x ^ ) 



G P A V S . K Y E / X I J ) , CPA 

. ?.•') ~t 

.7 SO 
.500 . 9 0 0 

1 . 0 5 0 
I . 2 0 0 

1 . 3 5 0 1 . 6 5 0 
1 . 5 0 0 

GPA * '. 3 . 6 8 0 • 
2 

• 3.6 3 0 

2 
3 . 4 8 0 + 

N 

- - ... } . „ ? J 

i . 2 3 0 + 
N 

* 3 . 2 * 0 

3 
* 

3.090 • 
2 

• 3 . C 4 0 

• 2 • 

2 . 8 3 0 • 

3 
3 

* 2 . 6 3 3 

l.t.%0 * 
2 

3 

• 2 . £ 3 0 

2 . 4 8 0 • 
2 

2 

*• 2.«.30 

2 . 2 8 0 • • 7 7 T 3 0 

2 . 0 S O » 
N 

• 2 . - S O 

N • 

1 . S 8 0 <• • * 1.3=S0 . 3 0 0 
. 4 5 0 . 7 5 0 

.600 .900 
1 . 0 5 0 

L . 2 0 0 
1 . 3 5 0 l.b->0 

1 . 5 0 0 

I(Y/x4) Figure 3 3 . Firm B 
' XGPA 

v s . K Y e / x G P A ) 



SCHOLASTIC 
ACTIVITIES 

2 .COO * 

SCHOLASIIC Acrivirirs vs. im/uji, SCMCL. ACT. .270 
. 1 8 0 

. 2<t0 
.330 .390 .300 .3h0 

.•....•....+....+....+....+....+ 
6 • 3.COO 

2.ECO * 2.600 
2.4x00 r • 2.600 
2.400 -r *• 2.400 Z.2O0 r • 2.230 2.OOO • C • ;.coo 

1 . 8 0 0 * • l.&OO 
1.600 r • 1.600 
1.40O • • 1.400 I . 2JDO . 

*• 1.200 1.oop * 
, 0 9 0 150 .210 .270 .130 .2't0 

330 
.300 .360 I(Y/x5) 
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PROFESSIONAL ORGANIZATIONS VS. KYE/XIJ), PROF. ORG. n. " . I Q U .240 .320 ' " " 7 4 0 0 
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Table 42. Ecological Validities and Intercue Redundancies 
C G Rfc* L AT 15 *i_BATf..LX. V4R.T A'3L£ 
N U M B E R 

1 

AGE 
MARIT STATUS 

1.000 .07 7 

_L*_000_ 

3 
TYPING 

. 0 9 2 
043 

ADD EDUC JOB EXPER YEARS/JOB QUANTITY ADAPTABILITY 

1 .000 

-.005 

_̂»21Q_ 
. 556 

1.000 

.548 

_U2Q_ .329 
.469 

1.000 

.333 

_*ja5.a 
.104 

-.035 
.151 

1.000 

.026 
-.199 
.410 

__• *2 7_ 
.27 7 

-. 107 

-.339 
.056 
.022 

__. 201 
.110 

-.420 

Table 43. Utilization Coefficients and Intercue Redundancies 

CORRELATION HATfUX VARIAoLF N"JM9? 4 1 2 3 4 5 
AGE MARIT STATUS ADD EDUC JOB EXPER YEARS/JOB 
1.000 .146 .176 .096 .317 

TYPING 
-.240 

RATER 1 RATER 2 

_L4 IS 
QUANTITY ADAPTABILITY QUANTITY. ADAPTABILITY 

. 266 . 1 9 4 

_ 1 Cl. 
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APPENDIX E 

EMPLOYMENT FORMS OF FIRMS A AND B 



Type or print (in Ink) 

APPLICANT'S NAME 

HOME ADDRESS -No . and Street 

City. State and Zip Code 

| ( A , e . , 

| ^Area Code^ 

PERMANENT MESSAGE CONTACT 

N.wf, Street Address. I 
City and State of someone ? 
(other than spouse) where i 
yv'u ruy ul*avl be contacted 

| ^Area Code^ 

List other ) 
| education or I 

training of / 
significance ) 

CHRONOLOGICAL EMPLOYMENT HISTORY — Account for all time for at least the past ten yeors. including U.S. Military Service end National 
Gunrd If employed in your own business. giv» firm name and complete address of a business reference who can verify your activities during 
this period. If uneTiployed during any part of this period, list name and complete address of one person, not a relative, who can verify the unfTp!oyment period. You may refer to resume if attached; however, ail Information must be given, including salary breakdown. If profes
sional history extends beyond ten years, pleaae include. Your present employer will not be contacted without your specific permission, 

INCOMPLETE APPLICATIONS WILL NOT BE CONSIDERED 

ADDRESS (No., Street, City, Sia 

YOUR DUTIES 

fit. OF IMMEDIATE SUPERVISOR REASON FOR LEAVING OR WANTING TO LEAVE 

i ! ADDRESS (No.. Street, City, State and Zip Code) 

POSITION ANO DUTIES 

REASON FOR LE/> 



ADDRESS (No ««;, City, State and Zip Code) POSITION AN O DUTIES S'AME CF IMMEDIATE SUPERVISOR I REASON FOR LEAVING ACOR£SS(No.. Street, City, State end Zip Code) 
EOMUI | j 

POSITION AND DUTIES 
! i 

POSITION AND DUTIES 1 1 

NAVE Of IMMEDIATE SUPERVISOR j REASON * OR LEAVING 
TOTAL 1 I 1 1 | 

Lilt additional position* necessary to make thin employment record cover ten (10) year* < 
HOME AOORESS COMPANY OR AFFILIATION • BUSINESS PHONE -

i | 

I ! 

L 'ST OR BRIEFLY DESCRIBE any significant project*, the ait aubjects. patent application a or publications to which you have given major effort or for which awards have been granted B̂IEr LY DESCRIBE the type of work for which you are best fitted by virtue of your aptitude, interests, education and experience LOCKHEED USE ONLY 



The Age Oi»crlmlno(ion Act of 1967 prohibit! discrimination on the bosli of oge with respect to individuals who ore ot least 40 but less thon 65 yeors of age CHILDHCN If female and m .fried o r previo usly married, give maiden na 
:mê:-f.ncy contact*? • othrr person who run be contacted in emergency TELEPHONE (Incl. Area Code) address (No., Street, City, State and Zip Code) U.S. MILITARY SERVICE (Include National Guard) . PROFESSIONAL ORGANIZATIONS OR ASSOCIATIONS List all to which you belong, \ excluding Trade Unions and i 
RELATIVES OR ACQUAINTANCES EMPLOYED BY LOCKHEED (Please Hat below) 

citizenship 
* <• .̂ . * V ̂  HI *f employed can you submit a Birth Certificate / I 1 Yea Are vou a United Statea Cltl»«n? f I I > W 

; l—I I—I or other proof of United States Citizenship' \ ! Vo SECURITY CLEARANCE ; • • Have yoûever had a W(J ,Q su.np̂ndi'd. denied or revoked? f [Zl C] 
HAVE YOU _ • Worked 'ver worked or applied for ( Aa, ̂  —. «ork at a Lockheed Company? f i I I I IJ AFF>1'<J *here and when (Employee No. if .ippl sed and explain Are you, or have you ever been a rrember of any communist organization or political party or organ which advocates or advocated the overthrow oT our constitutional form of government in the United Sta do you have or have you h.id membership in or affiliation with any group, association or org-mi 2 at i in advocated or advocates or l»*nt or lends support to any organization or movement advocating the overt! our constitutional form of government in the United States. 

( K yes, i and give complete deta Have you ever been convicted of an offense against the law, or forfeited collateral, or are yo! charges for any offense against the law? Include any convictions by general courts-martial v.hlte service. (You may omit; (u) traffic violations for which you paid a fine of J2S.00 or less; and (b) i committed before your lSth birthday which whs finally adjudicated in a juvenile court or ur.d-r a yo\ law.) Include all instances where nolo contendere was plead, where bail was forfeited, and wĥro 
Write Yes or No [ If ye>B* Rlve place, charge and disposition below or on separal Have you ever been "̂QlYea Give nase uaed, where used and explain USE THE FOLLOWING SPACE AS REQUIRED you learn of employment i.ics at Lockheed' ertify that the nnswers given by soever. I agree tin 

cgoing que and ! Lion regarding toge'.he 
liable I agree to submi i Compnoy. I al so a rfilh any informatioi ility for flny damage employrr 

vc tc give any ni:r-ia. their reco-ds. I hereby PLEASE |k READ THE ABOVE STATEMENT SIGN W AND SIGN APPLICATION HERE: 
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LOCKHEED MISSILES & SPACE COMPANY 
TECHNICAL AND OFFICE JOB DESCRIPTION 

686-3 GENERAL CLERK - TYPIST 

OCCUPATIONAL SUMMARY? 

Must operate a typewriter at a net speed of $ 0 words per minute and perform 
the general c l e r i c a l duties of a simple routine nature. Occasionally operate 
and use o f f i ce machines incidental to the performance of assignments. 

WORK PERFORMED? 

Must operate a typewriter at a net speed of £0 words per minute. 

Copy data on kardexes, inventory cards, ledgers or s imilar records. 

Copy certain information from one document to another, match parts or code 
numbers, quanti t ies , nomenclature, e t c . ? compare documents by copying or 
checking numbers or codas from standardized l i s t s . 

Type simple tabular data to predetermined forms as required. 

Prepare simple reports where information and forms are provided and wherelji 
the calculations are l imited to addit ion, subtraction, mult ip l icat ion and 
d iv i s ion . 

Maintain routine o f f i ce records fol lowing def in i te written and/or verbal 
instruct ions. 

Furnish or relay information, upon request, which can be obtained by con
sult ing fo lders , kardex, index f i l e s , ledgers or s imilar records. 

Operate such of f i ce machines as adding machine and transfer posting machine. 
May maintain index f i l e s of addressing plate3, mailing p la te s , mailing l i s t s , 
and other materials and documents. 

May requis i t ion and maintain adequate stocks of o f f i ce supplies such as forms, 
penc i l s , paper, fo lders , envelopes, e tc . 

Perform simple ca lculat ions , such as addition, subtraction, mult ip l icat ion 
and d iv i s ion . 

KNOWLEDGE AND ABILITY REQUIRED; 

Have a working knowledge of routine o f f i ce methods. Use arithmetic to make 
simple ca lculat ions . Working knowledge of de ta i l s of assigned c l e r i c a l 
documents and/or records. A b i l i t y to use the above assigned of f i ce machines, 
and to operate a typewriter at a net speed of £0 words per minute. 

Released by Wage Administration 
December 13, 1971 Agreement 



LocramKi) M.Tr.si].Er. h v.vrrv. COMPANY 

TKC11NICAL AND OFKICK JOli JMSCRIPTION 
LG 5 708-3 TECHNICAL TYPIST 

OCCUPATIONAL SUM4ARY: 

Layout and type for reproduction purposes, technical manuals, reports and 
publications requiring typing of various formulae, and preparation of charts, 
graphs and schedule!;, and forms. 

WORK PERFORMED: 

layout material to provide for proper area, margin, column arrangements, and 
line space, location of illustrations, footnote:;, headings arid formulae; 
prepare and type charts, graphs, schedules and forms. Type final drafts on 
multi.lith plates, stencils, vellum, bond paper and similar materials for 
reproduction purposes. 

Kay use templates, light tables, and simple drafting instruments to insert 
mathematical symbols, equations and similar characters and for drawing lines. 

Perform clerical functions incidental to above duties. 

KNOWLEDGE AND ABILITY REQUIRED: 

Ability to operate a. typewriter at a net speed of 50 vrards per minute. 
Knowledge of layout and typing requirements for technical material. May 
use templates and simple drafting instruments and to make calculations 
necessary to layout manual pages, graphs, charts, schedules and forms. 

Released by Wage Administration 
December 13, I971 Agreement 



Hourly Employee Performance Review 
ISSTRVCTIf.'SS TO SUPERVISION; This review is- intended to reflect your opinion oj the employee's performance Jurtng the Renew period. Please make your rt al .anon as I 
ec".pletc as pcssiblr--Jo net omit any entries. The second (yellow) copy ol this Review may he detached and used as a worksheet. Be sure to return original ar.d pink copies \ 
:i,"I.M<-'; nf t-'e coi'ipletiJ Rt'i-i.-i to \otir Pcrsnnnel Unit FIR. later than . 

• • • 
JL. ' .T : • V - T ' W R>C" :OD. LI TIL P I O Y E E HV'D ' 

• 1 E D H Y THE C ^ P . O V 6 E _ 
L I(ISJ''I . (J T1 O N, IJESCNBE 

HAS HELD FOR J O DOYS 

•h* BOX H»C> r"?'.' flcift' 
TH R'CC'OI 

• INDUSTRIOUSNESS-Degree to which employee mokes elleclive use of working 1 • QJANTITY-OutputSpeed * ADAP7.A3ILITY-V«r*a'ih'y-Adiusltnenl lo job or changed conditions. Eose wiih which dv«e* or» leorn.d. 
• JOB KNOWLEDGE-Extent ol knowledge os it oppliei to th« job. • QUALirV-Accurocy in work. Freedom from errors. N E D al THE TOP OF THO 

THE E N I P ' O Y E E S I V I P C R ' A N " . IT A ' ; 
FORM, EN!T?T THESO IN THE A P P R O P N R L E SPACES I I O V . D E D 

z.CN'S SinECT'NO NO'SVvORTKY ACCOMPLISHMENTS OR QUALUiES 
.•5N'S HWtr.HO '0 SSvlllS AND IRAlTS NtfcOiNO IMPROVEMENT 

file:///otir


Hourly Employee Performance Review • • • INSTRUCriONS TO SUPERVISION: This review is intended to rc/lecl your opinion o/ the employee's performance during the Review period. Please make your evaluation as 
complete as possible-do not omit any entries. The second (yellow) copy of this Review may be detached and used as a worksheet. Be sure lo return original and pink copies 
(carbon intact) of the completed Review to your Personnel Unit no later than 

EMWOYEENO. NAMl CUSS COOt SENKJMV 0«1F 0»GN f.CMtT .HFNOANCf IDAYV OEvrwciU 
I I I 

J i JOB DUTIES - Record In your own words th* specific work performed by th* employee, during the review period. U employee held moil Ihon one clossifkation, describe duties performed in the most recent clossrfkotkm employee hot held lor 30 doyi or more. RATING - Rote eoch foctor by checking [/) or typing fleets your judgement of the employee's performance 
INDUSTtlOUSNESS-Degree lo which employee motet effective use of working time. 

in the box that most closely each foctor. 
• • • • 

• QUANTrTV-Oirtput-Speed LJ An eplulili 
• ADAfTABeUTV-Venotrlrry.Aditrstmeflt to job or changed conditions, late with which new dvhet are learned. 

• i. • • • n 

JOB KNOWlEDGt-Eitent of knowledge a it applies to the fab. D t..n.l«| C] UoatiiModinij D «-o-i Job Well • QUALfTY-Accuracy in work. Freedom from errors. • • • AWENDANCE COMMENTS - Enter comments if attendance hod an effect on the employees contribution. (MPOAlANf - if attendance Infractions committed by the employee are not_ preprinted ol the top of the review form, enter these in the appropriate spaces provided. 

••tant port of It** performance -••/law h th* in»*T»i*w h*l*J wifh th* ampler** ro**d. WhvaW comtrvcttv* tugetfiHea, pr*** o* actual criJ*ta*n H wwrentwJ. mH Is on opportunity toi 1) Cow met" employ m tom* d*lo»< o 2) Encourage *v*r bail*- parformonca 3) Build pfoductivarswpa>vl«or-*mploy«i employee copy of performance "ceview shouid 8e distributed on tfle friday preceding the review date 
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Education and training 
UITES ATI.-M.T-M Y*WS 

NDINE OF LR.AT.ON FROM I O CREDIT COURSE OR M.IJUR SUHJI'I T 

HIGH SCHOOL 

(— 
g BUSINESS OR W * V SCHOOL 

03 
o 
03 
o 

COLLEFF' OF UNIVERSITY 

Edi
 

GRADUATE ITUDY 

OTHER 

NOTE: A COPV OF YOUR CNNT!I|«* TRANSCRIPT IHUULD ACCOMPANY T»II$ ;IPPLK<*RION IT YT U GRADUATED FROM COL'CON W THJN LAST FJ YC.IRS 
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 HIGH K'UKM COLLEGE IUNDERGRADUAII') 
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SCHOLASTIC SIANDINQ 

(I-STIMATR' IF NOT KNOWN) 

AVRRARJ* R.RR&DE, STANDINRJ IN CL.ISS. ET?. AVERAGE GRADE, GRAUV;I>AINT. SUNNING, ETC. 
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SCHOL.R*TK HONORJ SIGNIFICANT COURSES 

IN MAJOR SUBJECT 

IF AUENDR-D WITHIN 

LAST B YEARS 
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rd
 

SIGNIFICANT EXTRACUF RICULAR 

ACTIVITIES IF ATTENDED 

WITHIN LOST 5 YEAN 

SIGNIFICANT COURSES 

IN MAJOR SUBJECT 

IF AUENDR-D WITHIN 

LAST B YEARS 

H.
^h
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SIGNIFICANT EXTRACUF RICULAR 

ACTIVITIES IF ATTENDED 

WITHIN LOST 5 YEAN 

SIGNIFICANT COURSES 

IN MAJOR SUBJECT 

IF AUENDR-D WITHIN 

LAST B YEARS 
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SIGNIFICANT EXTRACUF RICULAR 

ACTIVITIES IF ATTENDED 

WITHIN LOST 5 YEAN 

SIGNIFICANT COURSES 

IN MAJOR SUBJECT 

IF AUENDR-D WITHIN 

LAST B YEARS 
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SIGNIFICANT EXTRACUF RICULAR 

ACTIVITIES IF ATTENDED 

WITHIN LOST 5 YEAN 

H.KPRNJCS EARNED 
(PERC**NT AND HOW 
EARNED! 
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SIGNIFICANT EXTRACUF RICULAR 

ACTIVITIES IF ATTENDED 

WITHIN LOST 5 YEAN 

H.KPRNJCS EARNED 
(PERC**NT AND HOW 
EARNED! 
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SIGNIFICANT EXTRACUF RICULAR 

ACTIVITIES IF ATTENDED 

WITHIN LOST 5 YEAN 

H.KPRNJCS EARNED 
(PERC**NT AND HOW 
EARNED! 
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SIGNIFICANT EXTRACUF RICULAR 

ACTIVITIES IF ATTENDED 

WITHIN LOST 5 YEAN 

H.KPRNJCS EARNED 
(PERC**NT AND HOW 
EARNED! 
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F TETD OF GRADUATE STUDY SCHOLARSHIPS, FELLOWSHIP, ASSISLANTSHIPS, ETC. NAINE O( MAJOR PROFESSOR 
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COURSES FN SJECIALT/SD FIELDS RESEARCH PROB'EMS 
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LANGUAGE* SPOKEN FLUENTLY LANGUAGES READ FLUENTLY FACTORY OR SHOP MACHINES OPERATED 

o 
OFFICE MACHINES OPERATED 

O ) 

C 
TYPING SPEED WPM SHORTHAND SPEED WPM 

ial
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ra
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tio

i CXBCRIHE ANY OTHER SPECIAL TRAINING OR SKILLS WHICH ARE IN ANY W<IY RELAIUD TO THE KIND OF WORK YOU WANT TO DO 

ial
 t
ra
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tio

i 

h— 
^ "CO 

Q - =J 
^ "CO 

Q - =J 
^ "CO 

Q - =J 
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W o r k e x p e r i e n c e 

Njmw OF iift-WNL OR L«T ERNPLII 

MONTH YI'SR 

Si 
c o C L 

Q_ CD 

MONTH V.' 

RERNON FOR L»AVLNY 

JOB TIIO (PRESENT OR TAT) 

DESCRIPTION OF WORK AND RFT*PONSRBIL 

NAME OF NEXT PREVIOUS i?MP4OV»R TYPE OF BUSINESS 

MONTH YEDR 

STARTING PAY FINAL PAY 

R W O N (OR (Having JOB TITK- (LAST) NcKtw* OF IWPCRVI SUPERVISOR'S JOTJ TILL*) 

CD 

E 

P 1 

Q - l 

E 
CD 

CO 
=3 
o 

• > 

CD 
Q L 

DEICFI|"TTO*I OF WORK *ND RTSPONIIOTI 

MONTH YTAR 

STARTING PAY FINAL PAY 

NAME OF SUPERVIS 

HFL«ON FOR LEAVING MEY WE CONTACT7 

SUPERVISOR'S JOB TITLE 

DESCRIPTION OF WORK AND R 

CD 
O 

CD 
" v _ 
CD 
Q . 
X 
CD 

T o 
c : 
o 

< DIN" IN ANY PERIODS NOT al-nmly COVERED, INCLUDING PART-timr* OR WLF EMPLOYMENT 

I indioitMd, NOTE A»'.Y PRINR WORK « 

E WITH F M C CORPORATION, ITS DIVISIONS OR SUBTIDI.IRLI:: 

< 



Activitie
s 

PutttTrtlonal OfOnnijnttoii*, in< lujiny nfiVcs (Ointl union orrj.i'ii,MlMins and MoUiin -ind It'isum hm-rests Activitie
s 

Activitie
s 

Activitie
s 

Activitie
s 

ica-lilln (include luteim) Journal reliwncc ur patent nun,.*, ica- ins Publ ins Publ u 

brk eference
s 

Kind of work. must wanted brk eference
s 

brk eference
s 

Other kinds of work in whirh interested ̂  brk eference
s 

brk eference
s 

t oca lion preferences or limitations Apptox, salary range expected Daw available to start worfc evic 5 Idress List home address in U S tor 5 years 
Dites Street and number 

City State 7ip evic 5 Idress 

D_ CO [ Have you ever been convicted of, or entered 4 ptoa ol guilty to. a felony or misdumeanor other than parking c | D Yes O No If yes, explain fully r traffic violation? i 

CO 
E 

CD 
rx 

rtdents, illnesses, disabilities, and limitations (if none, so state) Have you ever received workman's comijcnsarion for an industrial illness/injury? 0 Yes D No If yes, explain CD 
i Z5 . <—• CO c 

CO 

Are you aware o' any reason why you might not be able to obtain a fiduciary bond or r>»wrnmcnt seturi ty clearance, (f required? • Yes O No ll is understood J'id agreed that *ny mi'.stale men t 
n^viv J,y (nf) In r.iir, .ipplmtiun wilt be sufficient 
I h.ivt- t. r dwbuT'jc from V-n cornp.-n •If •«J It is.jku Ii .f.tcrory phy»icil 
o)i.iMilii.iTii»n by On of employment »n*1 tlierM.l'ti req-iirrd by the a.ni,t;iny. 

y ptiy.it i.in at Ibt Signature of applicant . 
Form COU— Juno 73 

http://ptiy.it


190 

FMC CORPORATION 
INTERVIEW APPRAISAL SHEET 

R E Q U I R E S _ 

RUSH H A N D L I N G LI 

NAME (PRINT) LAST CANDIDATE FOR: 

REGULAR • SUMMIK Q FUTURE • 

D O Y O U R E C O M M E N D 

E M P L O Y M E N T ? 

(IF N O , E X P L A I N I N C O M M E N T S ) Y E S . N O . 

W H E R E ? 1. 
( D I V I S I O N 

O R P L A N T ) 2. 

DATE AVAILABLE 
FOR EMPLOYMENT: 

B A C H E L O R ' S D E G R E E D A T A 

LOCATION PREFERENCES 

LIMITATIONS 

SCHOOL MAJOR DATE GPA /major 

OVERAU j 

H I G H E S T D E G R E E D A T A : MASTER'S • DOCTOR'S C 

SCHOOL MAJOR DATE GPA / major 

OVERAll/ 

PLANS GRAD. WORK: 

YES • 

N O • 

POSSIBLY D 

WILLING TO TRAVEL? 

SUGGESTED DATE(S) FOR PLANT VISIT. 

APPLICANT'S 
DECISION 
DEADLINE 

C A N D I D A T E ' S 

J O B 

INTEREST(S) 

. ACCOUNTING 

DESIGN-

IND. ENGR. 

MANUFACTURING 

. PROCESS 

. PRODUCTION 

. RESEARCH 

. SALES 

.TECH. SALES 

. OTHER 

I N T E R V I E W E R C O M M E N T S 

(USE REVERSE SIDE FOR 
FACULTY COMMENTS, 
ETC., IF NECESSARY) 

OVERALL 
ATING 

RATING SCAIE -

i - OUTSTANDING, f LlGIILf fOR TO* Of FER 
i -IXCiUENl. SHOUl'l MAKE Clf>E» 
3 - GOOD, NtOSPEO *'IU WORTH CONSIDERING 
7 - AVTSAOE, CONilDfR If NEED li GREAT 
I - NOT SUITADLE 

DATE 
. INTERVIEWED: 

(SEE REVERSE FOR RATING O N APPEARANCE, ATTITUDE, ETC.) 
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Personal Appearance: Physique: ( ) Athletic ' ) Ordinary , ) Slight Appearance: ( ) Handsome ( ) Average ( ) Poor 
Glooming: ( ) Neat ( ) Ordinary ( ) Untidy, Flashy (Remarks) Speech: Vocabulary: ( ) Excellent ( ) Average ( ) Limited ( ) Trite 

Articulation: ( ) Distinct ( ) Average ( ) Indistinct ( ) Unnotural 
Conversation: ( ) Talks Fosily ( ) Acceptable ( ) Reticent ( ) Rombling General Behavior: Manner: ( ) Cocky ( ) Self-Confident ( ) Poised ( ) Retiring ( ) Self-Conscious ( ) Energetic ( ) Over-Agressive ( ) Ingratiating ( ) Nervous 

Response: ( ) Direct ( ) Neutral ( ) Evasive ( ) Jumps to Cone I. ( ) Mentolly Alert ( ) Dull ( ) Ho* Common Sense ( ) Lacks Common Sense 

Maturity: (Considering Age) ( ) High ( ) Average ( ) Low 

INTERVICWER'S OPINIONS, FACULTY COMMENTS, ETC: 



fmo FMC CORPORATION ORDNANCE DIVISION-SAN JOSE SALARIED POSITION DESCRIPTION POSITION TITLE Associate Design Engineer REPORTS TO. TITLE As assigned PREPARED BY j f ev / r i t t en ) FRB SEaiON As assigned APPROVED BY , Jc.3a ..̂  DEPARTMENT Engineering APPROVED nv LCD, FMH 

PURPOSE OF POSITION: 
To design, redesign, lay out, and de ta i l component parts and assemblies under close 
supervision. 

.CODE 279 DATE 10/23/6U . DATE 3/17/6? DATE 3/18/6$ 

REGULAR DUTIESi 
1 . Performs design work of moderate d i f f i c u l t y under the close supervision and 

guidance of a design or project engineer, securing approval for completed work. 
2 . Prepares estimates, reports , s tress analyses, and other technical calculations 

as required. 
3 . Follows up on fabricat ion of parts in the shop and the ir incorporation into the 

product or project , recommending design changes to supervisor. 
li. Conducts engineering t e s t s in the laboratory or in the f i e l d and prepares t e s t 

reports . 

OCCASIONAL DUTIESi 
1 . May direct the work of draftsmen assigned for layout and d e t a i l work. 
2 . May consult with customers, vendors, production employees, and others concerning 

the advisabi l i ty of any contemplated design changes. 

ORD-PERS-1017<8/64) 



POSITION EVALUATION POSITION TITLE Associate Desinn Engineer CODE ??? FACTOR AND EXPLANATION OF RANKING DEGREE 
POINT VALUE TOTAL RESPONSIBILITY FOR PERSONNEL 

May d irec t the work of several draftsmen. Functionally responsi
ble for fabricat ion follow-up in shop. 

RESPONSIBILITY FOR BUSINESS DEVELOPMENT Under c lose supervision contributes to the design and development 
of products involving considerations of material cos t s , production 
processes, adaptation to too l ing , strength of material , appearance 
and mechanical and functional exce l lence . Contact with vendors, 
technical soc ie t i e s , ami po ten t ia l customers in test ing the 
product. 

RESPONSIBILITY FOR PHYSICAL RESOURCES 
> 

Responsible for drafting equipment and drawings. Responsible for 
cost considerations inherent in design such as materials se lect ion 
manufacturing methods, and tool ing* 

> 

PLANNING 
F3.ans work of supporting personnel to best u t i l i z e their various 
l eve l s of a b i l i t y . Responsible for inherent planning in design 
such as most e f f i c i en t components, materials , methods, e t c . 

DECISIONMAKING 
Decides when to re ly on standard engineering pract ices and when 
to seek advice from supervisor. 

KNOWLEDGE—SKILLS-EXPERIENCE—QUALIFICATIONS REQUIRED BSME degree or i t s equivalent . A b i l i t y to perform technical c a l 
culations used in the f i e l d of mechanical engineering and use 
standard engineering manuals and materials catalogues. Select 
materials for various engineering purposes under supervision. No 
previous experience required. Direct and check the work of a s 
signed draftsmen. Elementary knowledge of machine design includ
ing the design of precis ion machine parts , welded and fabricated 
sheet and plate metal assemblies , gearing and mechanical 
assemblies. 

BSME degree or i t s equivalent . A b i l i t y to perform technical c a l 
culations used in the f i e l d of mechanical engineering and use 
standard engineering manuals and materials catalogues. Select 
materials for various engineering purposes under supervision. No 
previous experience required. Direct and check the work of a s 
signed draftsmen. Elementary knowledge of machine design includ
ing the design of precis ion machine parts , welded and fabricated 
sheet and plate metal assemblies , gearing and mechanical 
assemblies. 

TOTAL EVALUATED BYi SJWSC - (Bench Hark Job) DATE 19^3 

APPROVED BYi DATE SALARY GRADE: 
APPROVED BY, DATE 
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Please- return by: 

ORDNANCE 
UNCINKKHINH 
DIVISION 

ENGINEER PERFORMANCE RATING Judcje each characteristic sepototely or independent ly ; that is, you should not let your evaluat ion of one 

trait unduly inf luence you on another. Rote the tovicwee in relat ion lo other engineers with app rox i 

mately the some numbcr of years' exper ience. 

(YEARS EXPERIENCE) (CLASSIFICATION). SCHEOULED (TIME IN PRESENT CLASSIFICATION] (LAST REVIEW) (MONTH OF REVIEW). (DESCRIBE GENERALLY PRESENT ASSIGNMENT) CONSIDER ACCURACY, NEATNESS, & GENERAL EXCELLENCE OF WORK. 
QUALITY OF WORK BELOW 10 10-30 

AND PROGRESSING SATISFACTORILY 
30 - 70 70 - 90 ABOVE 90 

QUALITY OF WORK 
CONSIDER VOLUME OF WORK COMPLETED, QUANTITY OF WCRK BELOW 10 10 - 30 

AND PROGRESSING SATISFACTORILY 
30 - 70 70 - 90 ABOVE 90 

QUANTITY OF WCRK 
CONSIDER DEMONSTRATED TECHNICAL KNOWLEDGE AND ABILITY. TECHNICAL COMPETENCE 

BELOW 10 10 - 30 
AND PROGRESSING SATISFACTORILY 

30 - 70 70 - 90 ABOVE 90 
TECHNICAL COMPETENCE 
CONSIDER ABILITY TO GENERATE NEW IDEAS AND DEVELOP SOUND SOLUTIONS TO PROBLEMS. CREATIVITY BE LOW 10 10 - 30 

AND PROGRESSING SATISFACTORILY 
30 - 70 70 - 90 ABOVE 90 CREATIVITY CONSIDER ABILITY TO MAKE SOUND DECISIONS. JUDGMENT BELOW 10 10 - 30 

AND PROGRESSING SATISFACTORILY 
30 - 70 70 - 90 ABOVE 90 JUDGMENT CONSIDER INCLINATION AND ABILITY TD ACT ON OWN RESPONSIBILITY. INITIATIVE BELOW 10 10 - 30 

AND PROGRESSING SATISFACTORILY 
30 - 70 70-90 ABOVE 90 INITIATIVE CONSIDER RELIABILITY IN COMPLETING ASSIGNMENTS AS EXPECTED. DEPENDABILITY BELOW 10 10 - 30 

AND PROGRESSING SATISFACTORILY 
30 - 70 70 - 90 ABOVE 90 DEPENDABILITY CONSIDER ATTITUDE AND WILLINGNESS TO WORK HARMONIOUSLY. 

CO-OPERATION W/SUPERVISOR 
BELOW 10 10-30 

AND PROGRESSING SATISFACTORILY 
30 - 70 70 - 90 ABOVE 90 

CO-OPERATION W/SUPERVISOR 
W/CTHERS CONSIDER ABILITY TO PLAN, LEAD, AND DELEGATE TOWARD SUCCESSFUL COMPLETION OF ASSIGNMENT. 
LEADERSHIP 4 MANAGEMENT ABILITY BELOW 10 10 - 30 

AND PROGRESSING SATISFACTORILY 
30 - 70 70 - 90 ABOVE 90 

LEADERSHIP 4 MANAGEMENT ABILITY 
Does reviewee fit present classif ication ? If not, your recommendation , , 

Comment on attendance and punctual i ty . , . 

V/hen necessary docs reviewee put in extra effort. ; outside liours ? 
I* rev iewte taking any courses to improve Itis value to F M C ? : , . 

Would ycu /prefer ' /accept ' HATHCR NOT hove) rev iewee in your g r o u p ? (circle one) oto-ny o/«»> (OVER) 
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C O M M E N T S : 

(Please describe and evaluate reviewee's overal l per formance, making recommendations foi improvement 

and/or exp la in ing strong points. ) 

OVERALL 
EVALUATION 

BELOW 10 10 30 
AND PROGRESSING 

SATISFACTORILY 30 70 70 90 
1 

ABOVE 90 OVERALL 
EVALUATION 

(SIGNATURE Of REVIEWER) (DATE) 

A D D I T I O N A L C O M M E N T S : 

(To be made where more than two evaluations would be desirable) 

OVERALL 
EVALUATION 

BELOW 10 10 30 
AND PROGRESSING 

SATISFACTORILY 
30 70 70 90 ABOVE 90 OVERALL 

EVALUATION 

(SIGNATURE OF REVIEWER) 

A D D I T I O N A L C O M M E N T S : 

(To be made by next level of supervision) 

OVERALL 
EVALUATION 

BELOW 10 10 30 
AND PROGRESSING 

SATISFACTORILY 
30 70 70 90 ABOVE 9C I OVERALL 

EVALUATION 

1 (SIGNATURE OF REVIEWER) (DATE) 
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