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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. 1Initially, 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 emploved 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
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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.

The multiple R2

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.



CHAPTER I

INTRODUCTION

Definition of the Problem

People differ greatly. Besides the easily dis-
cerned physical differences, there are those gualities
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



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.



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-
0olégy. Though one should be concerned with the gquantita-
tive aspects of making selection decisions, it is also
necessary to examine in considerable depth the origin of
gquantitative description of human work behavior: This is
the contribution of industrial psychology.

Dunnette (1966, p. 2) pointed at the complexity of
qguestions inherent in personnel selection.

What aspects of the job need to be taken into

account for determining the human gualities
necessary to do the job? How should the job



be analyzed and studied? What sorts of be-
havior constitute successful job performance
and how may Jjob 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 evi-
dence shows adequately the relationships be-
tween 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



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 out-
come (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



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.



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-
gsent 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, 1965}.
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 gualitative 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



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 sta-
bility 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 ijobs, 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. . . .



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 EEQOC (O'Leary,
1972, p. 171):

The term ‘'test' includes all formal, scored,
guantified, or standardized techniques of
assessing job suitability including, in
addition to the above, specific qualifying
or disqualifying personal history or back-
ground requirements, specified educatiocnal
or work history requirements, scored inter-
views, biographical information blanks, in-
terviewers' rating scales, scored applica-
tion 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.



"Test validation can't be imported. . . . (Per-
sonnel, Nov.-Dec., 1970, 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 occupatiocnal 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, 1972, p. 283)." Significant effort has been spent
in investigating the cultural bias of tests and in pro-
posing alternatives (Bartlett, O'Leary, 1969; Berdie,
1965; Guion, 1965; Krug, 1966; BABnastasi, 1966).

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

10



{(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, 1972), 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

11

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, 1949; England and Paterson, 1960; Mayfield, 1964;
Ulrich and Trumbo, 1965; Wright, 1969).

Méyfield (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, 1969, p. 39)" than it was at the time of
Wagner's review in 1949, However, he felt that two prin-
cipal new approaches held promise. They were (Wright,
1969, p. 391):

(1) Research dividing the interview into
units, providing, in effect, a micro-
analysis of the procedure in contrast
to the usual macroanalysis, and,

(2) Renewed concern with 'studying the pro-
cess 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. 1In
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 (1964) 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 inter-
viewees 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 influ-
ential 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
simultaneocusly; 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 toc 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 Carlscon, Thayer and
Mayfield (1%71) 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 (1960). 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 be-

havior - hypothetical behavior; memory -

conjecture; factual - interpretative; speci-

fic - 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 97% 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 critericon 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, 1967).

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. 1In 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 gualitative 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



personal indebtedness, unexplained gaps in the employment
record, and fregquent change in jobs. Walther (1961l) 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 (1972). 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 (1968) 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 (1972) 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 criterxion is turnover, that non-linear relationships
exist for intelligence, aptitude, personality tests, and

biographical items (p. 266)."

20
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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 guantifiable 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 eguivalent, training cost, tenure
on the job, absenteism, promotions, job sample, and ratings
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
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in terms of the objectives for which such measures are de-
rived. Freedom from contamination is the second and refers
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
guantity and guality 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 relativély 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 (1963a) 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 accepts
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 wvari-
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 menticoned by Nagle (1953). These methods in-
cluded:

1. Weighting subcriteria on the basis of judg-
ments by 'experts' in terms of judged rele-
vance 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 (Ghiselli, 1956). Ghiselli and Haire (1960)
reported, for example, that with a group of investment
salesmen, performance was continuing to change (generally
to improve) during a 10 year period after initial employ-
ment. They proposed that rate of change in performance
could serve as a possible criterion.

Performance Appraisal

"Performance appraisal is a systematic evaluation
of personnel by their supervisors or others who are
familiar with their work performance (Tiffin and
McCormick, 1965, p. 223)." It was estimated that over
three-fourths of all U.S. companies now have performance
appraisal programs {(Spriegel and Mumma, 1961; Miller,
1959).

These are the common goals of performance appraisal
programs (Oberg, 1972, p. 61):

1. Help or prod supervisors to observe their
subordinates more closely and to do a better
cecaching job.

2. Motivate employees by providing feedback on
how they are doing.

3. Provide back-up data for management decisions
concerning merit increases, transfers, dismis-
sals, and so on.

4. Improve organization development by identify-
ing people with promotion potential and pin-
pointing development needs.

5. Establish a research and reference base for
personnel decisions.

There exists a wide range of performance appraisal
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techniques, the more common ones being the following
(ibid; Tiffin and McCormick, 1965):

. Essay appraisal

. Graphic rating scale

. Field review

. Forced-choice rating

. Critical incident appraisal
Management-by-cbjectives approach
Work standards approach

Ranking methods

. Assessment centers

0. Employee comparison systems

1
2
3
4
5
6
7
8
9
1

A brief look shall be taken at the most widely used
among these methods. The essay appraisal asks the rater
to write a paragraph or so, covering an individual's
strengths, weaknesses, potential, and so on. The most
common type of performance appraisal system employs
graphic rating scales (Tiffin and McCormick, 1965). They
may not yield the descriptive depth of an essay appraisal
but are more consistent and reliable. Typically, a graphic
scale assesses a person on the quality and guantity of his
work (is he outstanding, above average, average, below
average, or poor?) and on a variety of other factors that
usually include personal traits like reliability and co-
operation. The other methods are less frequently used
in industry. They were described e.g. by Tiffin and
McCormick (1965) and by Oberg (1972).

There are several limitations and sources of error
associated with conventional rating scales. Ronan
classified these as:

l. Defect in the instrument itself;
2. Errors inherent with the rater;
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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, 1965) 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 (1920). 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 evaluwating 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 Rundguist {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 poocled 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,
cne 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 tc 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
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procedure for the formal decision-making approach to

problems:
1. Define the problem and state the objective(s):
2. Quantify the variables;
3. Develop a model of the system under study;
4, Test the model;
5. Implement the quantitative tool.

Clarke (1969) examined the literature dealing with those
types of decision models for personnel selection and assign-
ment which are concerned with optimization in terms of
dollar values or utilities. It was proposed to define a
mathematical model as an abstraction or an explicit rep-
resentation of reality.

The advantages and limitations of mathematical
models for personnel selection were summarized succinctly
by Cronbach and Gleser (1965, p. 5) follows:

The advantages lie in the precision with which
conclusions can be stated, the finality with
which they can be established, and the wide
range of circumstances to which a derivation
can apply. . . . The disadvantage of the
mathematical attack is that it involves as-
sumptions about postulated variables that

have never been observed.

Cronbach and Gleser (1965) developed a selection
and placement model in which the expected utility of de-
cisions was obtained by summing the expected payoff per
man accepted and subtracting the cost of the testing. The
object was to determine the strategy that maximized
utility.

Kao and Rowan (1959) examined the problem of filling

a personnel quota where the guota was stated 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 inade-
qguate since they fail to consider the cost
consequences of their application. The maxi-
mum differential approach, for example, impli-
citly 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. 1In this
application it is supposed that a numerical
performance rating is given for each of the
N! man-job combinations and an optimal as-
signment is one that minimizes the sum of
the N applicable ratings. For example, the
ratings might be estimated times, or costs,
for the variocus 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
(1964) - the dual to the Hungarian method; by Votaw
{1958) - the guota 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 (1965). 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 mecdel. 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. 1In 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 (1966), in his book "The Validity of
Occupational Aptitude Tests.”

Inskeep (1870) 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,
yvears of schooling, years of prior work ex-
perience, average length of previous employ-
ment, home ownership, months of military ser-
vice 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~sguare test (Richmond, 1964, pp. 290-299) 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 éimplified approach tends to ignore the

careful methods designed to pinpoint jobs and

job circumstances and the methods of job be-
havior observation. . . . Moreover, such a
simple linkage of predictors and 'criteria' is
seriously oversimplified when viewed against
the many complexities in predicting human be-
havior. . . . Nor does the classic model

take proper note of job differences, possible
changes due to training in the man-job inter-
action, 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 coeffi-
cients 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). 1In 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 wvalidity. 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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history information, as obtained from the application blank,

have 50% higher reliability than most other predictors.

The criteria of performance evaluation reflect the

extent to which the performance requirements are fulfilled.

Independent as well as overall criteria of job success

can be employed in the performance appraisal. The various
appraisal techniques aid the evaluation of personnel in
order to assist supervisors in coaching, motivate employ-
ees, and function as a management tool. The validity of
performance appraisals is uncertain, as there is a lack

of guantitative evidence.

Strategies for personnel decisions have been de-
veloped with the purpose of predicting job behavior. The
following are the formal decision models described in lit-
erature: Optimization techniques, using a dollar criter-
ion, maximizing utility, or presenting solutions to an
allocation problem; statistical techniques, employing
correlation tests or regression statistics; search logics

and sequential methods.
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CHAPTER III

MODEL ALTERNATIVES

Objective and Approach

If the purpose of this research is to propose a
model formulation for personnel selection and placement,
it first has to be decided what type of approach ought to
be taken. As seen in the review of relevant literature,
models can be established with varying subgoals and de-
grees of comprehensiveness pertaining to the realm of man-
job matching problems. There are mainly three categories:
The first tries to explain and establish methods to deter-
mine the relationships between predictors of job success
and certain criteria thereof; the second is concerned about
an analytical approach to minimizing cost (or maximizing
utility) of the man-job match using optimization techniques;
and the third group comprises all those procedures which
are centered around establishing formal processes, such
as search logics and sequential methods which are intended
to standardize the selection decision. Complex combina-
tions of several of these categories allow for comprehen-
sive selections systems, as presented by Dunnette (1963),
and by Holt and Huber (196%). The application of elec-
tronic data processing systems is frequently implied,

allowing for rational and accurate utilization of these
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guantitative tools.

This thesis research is concerned with the first
category of the foregoing 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
guantitative 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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Difficulties become imminent as soon as one attempts
to gquantify interview results. Unstructured interviews
furnish at best a set of notes describing the subjective
impressions interviewers have received from candidates.
Occasionally, interviewers are asked to sum up their opin-
ions with a rating along a quantitative scale. This be-
comes somewhat more realistic if an interview appraisal
sheet is provided, the formal structure of which aids the
appraiser in making more consistent and reliable use of
gathered information. Such forms may for instance contain
categories pertaining to personal appearance, speech, and
general behavior. But here again, the ratings are highly
subjective and difficult to gquantify. Only the structured
or patterned interview can be assumed to possess signifi-
cant reliability (Maas, 1965). Its results are accessible
to quantification and thus may be utilized as predictor
variables.

Personal history items can be obtained from appli-
cation blanks, supplementary background forms, and from
letters of recommendation of previous employers. Generally,
the information on application blanks is of qualitative
nature. However, there have been several successful ap-
proaches to creating weighted application blanks which
supply the pertinent data quantitatively (Buel, 1972;
Novack, 1970). Some items will obvicusly present diffi-

culties in quantification, such as the quality of previous
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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, freguently supplemented by a question for subjec-
tive overall evaluation (Tiffin and McCormick, 1965).
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
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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,
guantity, 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 basic schools of research. These are called the
"Bayesian" and the "regression" approaches (Slovic and
Lichtenstein, 1971). Within each, the types of models
that have been developed for describing and prescribing
the use of information in decision making will be examined.
Also, some major experimental paradigms, including the
types of judgment, prediction, and decision tasks and the
kinds of information available to the decision maker in
these tasks shall be discussed. These approaches will then
be compared in terms of applicability to the problem at
hand.

Bayesian Approach

The basic tenets of the Bayesian approach are that
". . . opinions should be expressed in terms of subjective
or personal probabilities, and that the optimal revision
of such opinions, in the light of relevant new information,
should be accomplished via Bayes' theorem (ibid., p. 665)."
The output of a Bayesian analysis is not a single predic-
tion, but rather a distribution of probabilities over a
set of hypothesized states of the world. These probabili-
ties can be used to implement any type of decision rule,
including the maximization of expected value or expected
utility.

Bayes' theorem is thus a normative model: It serves
to describe how men should think or decide. In its common
form (cf. Cochran and Cox, 1957), it is appropriate for

discrete hypotheses; however, using integrals instead 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. Segquen-
tial use makes it possible to measure the impact of several
data, affecting the final postericr 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



variance and multiple regression analysis as two alterna-

tives.

The ANOVA Paradigm. If the judge's weighting of an
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item of information varies according to the nature of other

available information, he is said to combine cues in a con-

figural manner. In order to account for such nonlinearity,

one can incorporate interaction terms into the (descriptive)

policy equation. Analysis of variance (ANOVA) was found
to be an appropriate method to describe complex judgmental
processes, as it permits one to take cross-product terms
of independent variables into account.

The factors that describe the cases can be either
continuous or categorical, but each must be partitioned
into a relatively few discrete levels. If, in addition,
the factors are made orthogonal to one ancother, the ANOVA
technique provides a statistically efficient mechanism
for detecting curvilinear and configural use of informa-
tion. Within the framework of the ANOVA model, it is
possible to calculate an index of the importance of indi-
vidual or patterned use of a cue, relative to the import-
ance of other cues (cf. Slovic, 1969).

In laboratory studies, the usual way to produce

orthogonal stimulus dimensions is to construct all possible

combinations of the cue levels in a completely crossed

factorial design. Such an arrangement becomes unmanageable

when the number of cues is large, or when it is desirable



to include many levels of each cue (cg. 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
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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 compcnents 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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distal variable is the part of the environment about which
the subject is concerned, e.g., job potential of an indi—
vidual. It is the source of a number of cues, here the
predictors of job success, such as grade point average,
interview rating, etc. These cues are thus related to the
distal variable and reflect its various states. The other
side of the lens represents the subject's judgmental sys-
tem. In the middle is the interface between subject and
his environment, and it is here that he receives the cues
about the state of the distal variable (Beach, 1967).

The cue dimensions must be guantifiable, if only to
the extent of a 0-1 coding. Several different types of
correlations can be established and computed. Both the
criterion and the judgment can be predicted from linear
combinations of the cues by means of regression equations.
The coefficients of the regression equation represent the
relative importance given each cue. Hoffman (1960) pro-
posed an alternative index, "relative weight," which is
different insofar as these weights sum up to l.O.. How-
ever, Darlington (1968) has emphasized that all indices
of reiative weight become suspect when the factors are
intercorrelated.

Besides the linear model, other types of methods
have been developed to relate cues to the.decision, yet
most tasks involving human judgment can be described rea-
sonably well by the linear model (cf. Goldberg, 1971; Slovic

and Lichtenstein, 1971). Curvilinear functions would for
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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



correlational statistics as employed by Brunswik's lens
model was described as the most compatible basis for this

research.
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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 X1 X2' . .« X7
are cues or information sources that characterize the
stimulus object. Thus, if job performance is to be pre-
dicted, the Xi 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
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Figure 1. Diagram of the lens model showing the relationship between
cues, criterion values, and responses. (Based on Beach, 1967).
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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 r to the true state of

ei’
the criterion Y, . The intercorrelations among cues, rjj,
are measures of the cues' redundancy. On the decision
maker's side, the correlation of his judgment with the

ith cue is rg It is called the utilization coefficient

e
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 egua-
tion

Y = bel Xl + be X2 + * = +» 4+ b

e 2 X1 (1)

el

where each bei 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,

YS = bSl xl + bSZ x2 + o+ o+ 4 bSI XI. (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 Ry respectively
(see Fig. 1). The major summary measure of the judge's

performance is the achievement index r,, which is the
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correlation between prediction YS and the actual state
of the environment Y.. If R, and R, are high, then §e =
Ye and §s = YS. Thus, the more closely Qs approximates
§e' the more accurate the decision maker's prediction of
Y, are. The correlation between §s and §e is called the
matching index G. Finally, there is the optimality co-

efficient r which is the correlation between the sub-

or
jective responses Y and the optimal prediction of the
distal variable from the cues Y  (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.).

r, = Ry Rg G + C [(1-R,2) (1-Rg2)1™ (3)

a
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 Y

and then computing a group regression equation and result-

ing group values for optimality, achievement, and Rg.

Information-Theoretic Model

Since the basic theory of information and communi-
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cation was first formulated in the late 1340's (Shannon

and Weaver, 1949) it has been increasingly realized that
this theory lends itself quite nicely to the measurement
of various aspects of human performance (cf. Attneave,
195%9). One of the basic postulates underlying the pre-
sent study was that some of the information-theory' measures
may be applicable to the modeling of human decision-

making involving multiple cues. It was assumed that such
metrics might be employed analogously to the values of

cues in a multiple regression model.

Decision problems in the area of selection and
assessment typically involve inferences regarding some
unknown stochastic variable - the ecological variable -
on the basis of knowledge of certain other variables -
the cues that relate to the distal variable. Since a
number of the information theory metrics carry the usual
connotation of information gain and uncertainty as used
in everyday language, and since furthermore the type of
multiple cue decision model concerned seems to fall
within such a category, it seemed intuitively appealing
to employ some quantitative information theory measures
within the framework of such a decision model.

In particular, it would seem reasonable to suggest
that the ecological variable be somehow related to the
gain in information about this variable, resulting from

the knowledge about each of the different 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 X; 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 {Xi; i=1, ..., I} , where X; may be a random variable
or a set of random events (X; may be either discrete or
continuous if it is a random wvariable). Furthermore,
consider X 3 to be a subevent of X; (or a value of the
random variable xi). Then we have that X; = {xij; j=1,
.««s J} . Note also that when x.. is an event, it may be

1]
associated with a random variable X;, e.g. Xij E{aj <
Xj < byl .
Let X; be related to a complete finite probability

scheme, i.e. % xij = Ui’ where Ui is the universal set
j=1

o ny -
and p X..) =
j=1 *J =
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Then, let Yek denote the k-th value of Ye if Ye is
discrete or the k-th interval defined for Ye’ if Ye is
continuous.

As stated previously, the underlying idea is as
follows: Whenever an individual is informed about some
event x.. having occurred, he thereby obtains informa-

1]
tion about Ye’ assuming, of course, that %54 and Y, are
not uncorrelated. The basic statistics used to quantify
such information gain are the following measures of infor-

mation transmission:

By definition,

= :;TMW
i

I(Ye/xij) p(yek/xij) 1092 [P(Yek/xij)/P(Yek)] (4a)

Fllw
I
’_l

L)1 -
Py, /¥;5) 109, P¥er/x;5)

=

P(Yey/%54) 109, Plyg) . (4b)

"™

=1

Since the a posteriori uncertainty is given by
K

it follows that the information gain may be expressed as

I(Ye/xij) = —H(Ye/xij)
1 K
- P_{_—T'xij ]z{:=l P(Yekf xij) 109'2 P(Yek) . (6)
Alternatively, the following relationships may be

obtained from Eq. (4):
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I(Ye/xij) = log, P(Ygpr xij)

= ETijfT'zhl p(yek' xij) 1092 P(Yek)' (7)

Thus,

= 1
I(Ye/xij) = ETET"T ﬁ:l P(Yek: xij) lng p(yekl xij)

L
[}
Q
[o]
3%
o)
=

- ———— % ply.ps X;2) log_ (y ). (8)
k=1 ek

p(xij) 1]

Eg. (8) may also be expressed as

1
I(Y ..) = hix..) + : .
( e/xlj) (xl]) BTEIET H(Ye le)

1
- ETEIET H(Ye: xij). (9)

Here, the joint a priori uncertainty
K
H(Y ; xij) = _E=l P(Y - xij) log, p(yek), (10)
where H(Y,; xij) is not "standard" information theory mea-

sure. Eg. (8) may also be expressed as

K (y Xia)
1 PlY¥ok -/ i
I L) o= ¥ . . 1
(Ye/xlj) ET&I;T =1 P(Yekr xlj) og P(Yek)

- log, p(xij). (11)
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In terms of the new symbols used in Eg. (9), Eg. (6) may

be written as

=_1 s Xel) - ..
I(Ye/x;,) = p(x;3) HIY 5 x335) - B(Yy/x;5) . (12)

When the probabilities in Egs. (4a) and (8) are
replaced by their frequency estimates, the following re-

lationships result:

1Y /x;4) = E:l ;%?%;g log, (nij.;é?kfii.k/N)
= log2 N - log2 nij.
s 11 o, log, ik (13)
Dij. k=1 13K T2 my i
where.nijk denotes the number of joint occurrences in the

j-th interval of the independent variable i and the k-th

interval of the dependent variable. Then,

J
Pk T I ik
K
nij. = E:l nijk , and
J K
N == ni.. = §=1 ]}_','(=1 1Jk .

Thus, Eg. {8) becomes
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A K n . n
_ 1 ijk ijk
I(Ye/xij) = n—ijw— ]}i=1 N 10g2 N
n- ]
- log, _Xl-
N
N /N pe) N 92 TN
ij.
or,
I(Ye/xij = log, N - log2 nij.
1 X njjk
t = I N4k log2 5 . {14b)
ij. k=1 i.k

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

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

~ K . .
H(Y /x;.) = - _idk log, Nijk
7 k=l Bij, nij.
, K
= lcg, n,., - ) n.. log, n;..,. {15)
2 17, nyy, k=1 Ik 2 Tijk

From the definition of H(Ye, xij) in Egs. (8) and (9),

we also obtain:

n.. K
H = _X)« -1 .
H(Ye, xij) 3 log2 N 3 i:l nijk log2 nijk' (16)
Then the basic models to be tested were the follow-
ing:
I "
fsn = b * I _ b, I(Ye/xi[n]): n=1, 2, ..., N; (1l7a)
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o~ I fa)

Ysn = bO + f_l bi H(Ye/xi[n]); n=1, 2, ..., N; (17b)
and

~ I ~

Yen = bO + f_l bi H(Ye' xi[n]); n=1, 2, ..., N, (17c)

where X5 [n) denotes that level of, or that event associated
with the i-th cue that corresponded to the n-th case or
observation. Analogous eguations were used for the norma-
tive models. Here, the §s[n] of the descriptive models

were replaced by §e[n]'

Summary

In this chapter the lens model was described as a
tool relating the independent variables to both, the true
state of the criterion, and the decision maker's strategy.
There are a number of parameters which characterize the
various relationships.

An information-theoretic model formulation was
presented as an alternative to the linear regression model.
The following assumption had to be made:

1. Information-theory measures are applicable to
human decision-making.

2. These measures can be employed analogously to
cue values in a multiple regression model.

3. The ecological variable is related to gain in
information resulting from knowledge about each of the

cues Xi.



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 perform-
ance of assignments.

For Technical Typist the Occupational Summary was given

as:
layout and type for reproduction purposes, tech-
nical 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 reguirements, 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,
gquantity 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 follow-

ing factors in the order in which those factors
appear here.
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Quality and applicability of previous

experience,

The candidate's expressed attitude toward

those jobs,

Attendance and punctuality record,

Reason for leaving previous jobs.

If the candidate had no experience but had par-
ticipated in a wvocational training activity he
was assessed against the following, again in
the order presented here.

Quality and applicability of training,

Reasons expressed by the candidate for

acquiring skills necessary to perform

the functions of the position,

A small company, with little and sporadic demand for
new hires, reported an approach similar to the following:
After initial screening by a secretary, prospective em-
ployees are interviewed by a personnel officer, who also
takes a look at their application forms. Then the per-
sonnel officer in turn refers a final selection of appli-
cants to the immediate supervisor of the prospective em-
ployee. The supervisor makes his final choice from among
the candidates left, deciding on the man whom he would like
to have on the job. His evaluation is then relayed back
to the personnel office in a statement like: "Good impres-
sion, make offer."

Several companies were found to no longer search for
the man who was best gqualified to do the job. It was
stated that when a member of a minority group applied, and
it was found that he could do the job, he was given pre-

ference, Employers felt that they were put under pressure

by the Egqual Employment Opportunity Commission. This was
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pertaining to guotas for minorities as well as to test
validation regulations as established by the EEOC. As
a result, many employers have abandoned testing and other
objective means of personnel evaluation altogether. An
exception was a typing test for clerical personnel, but
it was found to be used more as a device to facilitate
placement, rather than to screen out applicants.
Generally, a resistance against introducing sci-
entific methods was found to exist. A preliminary ob-
servation was that the degree of sophistication applied
to the hiring methods depended on the magnitude of demand
for new personnel, it was somewhat directly related to
competitiveness within the industry and appeared to de-
crease with increasing profitability of a certain busi-

ness sector.

Data Collection

Empirical Cases

Before a final decision on the types of data to
be collected could be made, certain problems and questions
had to be dealt with in view of the wvalidity and useful-
ness of conclusions this research was intended to generate.
It was felt that a subgroup of cases within the selected
professions had to be chosen such that a maximum degree of
homogenity would be achieved. For this reason samples
were intended to be uniform in terms of age, class, sex,

educational background, and job experience, thus considering



67

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 wvoluntary 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. O©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
(L970) 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 I=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. 1In cue (4), years of additional education, "ad-
ditional" referred to schooling beyond a l2-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. BAs 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) OQuality

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 gquantified 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



(3)
(4)
(5)

(6)

Years of additional education
Years of related job experience

Average number of years each job held during
the past ten-~year period

Typing speed

The personnel officers were asked to rate the fictitious

cases along the following six criteria:

(1)
(2)
(3)
(4)
(5)
(6)

Industriousness
Quantity
Adaptability
Job knowledge
Quality

Overall predicted job success.

A five point continuous rating scale was used, where: k

1 = poor,

5 = excellent.

The cases presented to the two personnel officers

of Firm B contained seven cue variables:

(1)
(2)
(3)
(4)
(5)
(6)
(7N

The rating

Age

Marital status

Number of dependents including children
College overall grade point average
Scholastic activities

Professional organizations

Interview rating

ed to those of the empirical cases discussed in the

72

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

scales for these independent variables correspond-
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preceding section. The raters were asked to evaluate the
fictitious cases using an assumed measure of expected
overall job performance along a scale from zero to 100.
They were to appraise the cases under two sets of condi-~
tions. First it was assumed that interview ratings were
not available, as this situation was found in most of the
empirical cases. The second assessment was to include

all seven cues.
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CHAPTER VI
PROCEDURE AND RESULTS

Procedure

The data obtained were analyzed as follows:

1., Multiple linear regression analysis using
the values of the predictor variables against the cri-
teria as dependent variables. This was done for both
the data from the empirical cases and those from the
fictitious cases.

2. Where "total" ratings were available, mul-
tiple linear regression analysis was used to relate the
subcriteria to the overall criterion with the latter
being the dependent variable.

3. For those sets of independent and dependent
variables that consistently yielded a relatively high
coefficient of multiple determination in both the em-
pirical and fictitious cases, the information measures
as defined in Chapter IV were computed, based on the
empirical cases. The empirical as well as the ficti-
tious cases employed the three information-metric terms
T(Ye/xij), ﬁ(Ye/xij), and ﬁ(Ye, xij), thus yielding
three regression models.

4., Further model hypotheses were examined for the
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fictitious cases. These were linear combinations of the
models under (1) and (3) above and also nonlinear models
in the information measures, employing logarithmic func-
tions of the independent and/or dependent variables.

5. Histograms and plots were obtained to describe
the distribution of the wvariables and relationships be-
tween independent and dependent variables. Further plots
were prepared to illustrate the functional characteris-
tics between the independent variables and corresponding
information measures E(Ye/xij).

6. The results of selected regression runs were
presented in tabular form, including the variables en-
tered, and the cumulative coefficient of multiple deter-
mination. For the final step this tabulation included
coefficients, t-statistics and normalized coefficients of

partial multiple determination R;*? defined -below.

7. Values I(Ye/xi) = p(xij) I(Ye/xij) were

(S N

=1
computed and plotted against corresponding Ri*2 values.
Correlations between the two were computed.

8. Lens model coefficients were computed for

selected results from Firm A.

Results from Firm A

Summary of Computer Runs

For all regression runs the computer program BMDO2R -

Stepwise Regression, Health Sciences Computing Facility,



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 Reasconing, 9. Visual Speed and Accuracy,
and 10. Mental Ability. These, as well _as the following
pendent variables, were defined in Chapter V: 1. Indus-
triousness, 2. Quantity, 3. Adaptability, 4. Job Know-

2 was ob-

ledge, and 5. Quality. The highest multiple R
tained for Quantity and Adaptability with R = .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-
tations. Repeated calculation of R2 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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de-
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to the previously mentioned dependent variables, "Total"

ratings were available from the data collection phase.

The coefficients of multiple determination fof Quantity

and Adaptability were .4544 and .4863 for Rater 1, .8807

and .3586 for Rater 2 respectively. Rater 2 was gener-

ally more linearly consistent than Rater 1 as indicated

by the results in Table 2. The overall ratings could be

explained as linear combinations of the subcriteria with

a fair degree of accuracy, as indicated by the multiple

R? of .9164 and .8467 for Rater 1 and 2, respectively.
Next, it was decided that the criteria Quantity and

Adaptability could be employed in the three model alterna-

tives with the information measures E(Ye/xij), ﬁ(Ye/xij),

and H(Ye, X:s). These measures had to be obtained from

ij
the empirical data. The computation involved the follow-
ing. For the estimation of the various probabilities

{cf. Chapter IV), certain frequencies had to be determined
that were four-dimensionally defined. This was accomplished
with the aid of the computer program BMDO9D - Cross Tabu-
lation, Incomplete Data - Version of July 22, 1965, Health
Sciences Computing Facility, UCLA. Next a small Focal
program was used on a PDP-8 computer to calculate the
various information measures. Then the cue values were
replaced by corresponding information-metric terms, yield-
ing the converted data matrices. These finally could be

employed in regression runs against the chosen dependent

variables.
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Some more detailed explanation is necessary at this
point. As mentioned, the frequencies that needed to be
calculated were defined by four dimensions. The first
was the dependent variable under consideration, the second
was an interval of the dependent variable, the third was
a particular cue variable and the fourth was an interval
of the cue variable,.

The interval width of all dependent variables was
clearly given by their definition along a five point scale.
Thus K = five intervals with width 1 were used. For the
independent variables these were the decisions made:

1. Age: lower limit = 17, width = 5;

2. Marital Status: lower limit = 1, width

1;
3. Typing Speed: lower limit = 45, width = 10;
4., Additional Education: lower limit = 0, width = 1;
5. Related Job Experience:
Interval
Interval

1<
4 < Interval
9 < Interwval

& L o=
sl
o Wwo

5

6. Time Each Job Held: lower limit = 1, width = 1.

Then the following frequencies could be determined
for each pair of the i =1, ..., I predictors and the
criterion (cf. Chapter IV):

1. The number of joint occurrences for the j-th
interval of the independent and the k-th interval of the

dependent wvariable: nijk

2. The sum of occurrences over all values of the
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i-th independent variable with respect to the k-th inter-
val of the dependent variable: n; x

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: n

ij. *’

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 E(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. 1In the fictitious cases, the
model with the ﬁ(Ye/xij) terms was fairly adequate for
Quantity as compared to regression analysis in the cue
values, while the one with the term ﬁ(Ye, xij) 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 limited to six in each case. The fit was found to
improve markedly (cf. Table 2, dependent variable =
Quantity) .

A model alternative using logarithmic functions
of the criterion variable gave a slightly better fit
than the linear model when the ﬁ(Ye, xij) terms were em-

ployed. These results are summarized in Table 2.
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Table 1. Firm 2, Summary of Regression Runs,

Empirical Cases

No.of
Run Dep. Sample Var, Mult.
No. Model Variable Size Ent. Rr2
1 ¥o[n]=bg+IbjXip Indust 68 4 .0566
2 . Quant 68 6 1156
3 " Adapt 68 6 .1402
4 " J Know 68 5 .0421
5 " Qual 68 6 .1290
6 " Indust 38 10 .2546
7 v Quant 38 10 .3147
8 " Adapt 38 9 .3482
9 " J Know 38 g .1643
10 " Qual 38 9 .3117
11 " Indust 32 10 .3405
12 " Quant 32 10 .5298
13 " Adapt 32 9 .6442
14 " J Know 32 10 .3394
15 " Qual 32 10 .5154
18 " Quant 32 6 2731
19 " Adapt 32 5 .3900
20 ¥ pbo+ib;iI(Ye/x; [n]) Quant 32 6 .4756
21 Yo[nFbo+IbiH(Ye/xi[n]) Quant 32 6 .3607
22 ¥4 [nFbo*tIbiH(Ye,Xi[n]) Quant 32 5 .3697
23 Y [, 7bo*Ib; T (Ye/x; 1) Adapt 32 5 .2958
24 ¥ Fbo+IbiH(Y /x4 [n]) Adapt 32 6 .1545
25 Yo [nFby+IbiH(Ye,xji[n])) Adapt 32 6 .2698
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Table 2. Firm A, Summary of Regression Runs,
Fictiticus Cases
No.of

Run Dep. Sample Var. Mu%t.
No. Model Variable Size Ent. R
26 Yg[n)=b_+Ibjx; Indust Rj* 30 5  .3584
27 " Quant R; 30 6 .4544
28 " Adapt Ry 30 6 .4863
29 " J Know Ry 30 6 .5757
30 " Qual R 30 6 .4781
31 " Indust Ry 30 6 .7737
32 n Quant R2 30 6 .8807
33 " Adapt Ry 30 6 .3586
34 w J Know Ry 30 6 .7988
35 " Qual R, 30 6 .4136
36 " Total Rp 30 6 .3472
37 . Total R, 30 6 .6823
38 X1y,p=b_+IbX,

(i=7,...,11)** Total R; 20 5 .9164
39 X)g p=bo+Ibixjy

(i=13,...,17)%* Total R, 30 5 .8467
40 ¥5(n]=bo+IbyI(Yy/xi[n]) Quant Ry 30 5  .3188
41 ¥5[n)=by+IbiH(Y /X;[n]) Quant Ry 30 6 .4195
42 ¥ | =bo+IbiR(Ye,xi[q)) Quant Ry 30 6  .2487
43 Y5 n]=bo+tb; I(Ye/xi[y)) Quant Ry 30 5 .1733
44 Yg[n]=bo+Tb;H(Yo/xi[n]) Quant R, 30 4 .7050
45 Y [ 1=b +1bsfl(Yg,x;j(n]) Quant R, 30 6  .1588
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Table 2 (Cont'd)

No.of

Run Dep. Sample Var. Mu%t.
No. Model Variable Size Ent.
46 Ys[n]‘b +Ib, i¥in +lhb, I(Y /xl[n])

+zbiﬁ(ye,xi[n]) Quant R, 30 6  .5601
47 " Quant Ry 30 6 .9350
48 Ygr Fby+Eb; I(Y o’*i [n])

+

Zb: H(Y /xlI ])

+Ib, H(Ye,xlIn]) Quant R, 30 5 4779
49 ” Quant R, 30 6 .8772
50 Ygn]=bo+thb; I(Ye/xi ;)  Adapt Ry 30 5 .2432
51 Yg[ny=botIbiH(Ye/x; (1))  Adapt Ry 30 6  .3519
52 ¥_[n1=b,+Ib;H(Ye,Xin))  Adapt Ry 30 6 .4766
53 ¥5[n] =bg+IbiI(Y¥e/X;[n])  Adapt R, 30 6  .2616
54 YS [n] =bo+zbiH(Ye/xi[n]) Adapt R2 30 5 .1437
33 Yg(n]=botibjH(Y,,%;15))  Adapt R, 30 6 .4431
56 109YS[]=b +Ib; I(Ye/xl[ j) Adapt Rp 30 6 .2423
57 logYS[]-b +Lb H(Y o/¥i[(n)) Adapt Ry 30 6 3939
58 log¥ s[nj~Po*Ib; H(Ye,xl[n]) Adapt Ry 30 6 .5320
59 logYShﬂ-b +rb, I(Y e/Xi[n)) Adapt R, 30 6 .2658
60 logYS[n]=b +ZbH(Y /Xl[n]) Adapt R2 30 5 .1491
61 logYSI T =b,+Ib; H(Ye'xlhﬂ) Adapt R, 30 4 L4467
52 Yshﬂ—b +Ib. logI(Ye/xl[ ]) Adapt R, 30 5 .2889
53 " Adapt R 30 6 .2063
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Table 2 (Cont'd)

No.of
Run Dep. Sample Var. Mult.
No. Model Variable Size Ent. R2
64 lOgYS[n] =bo
+Ib;logI(Y_/Xj[n]) Adapt Ry 30 6 .2850
65 " Adapt R 30 6 .2271

2

*Rl and R, refers to Rater 1 and 2 respectively.

**§12 n and X are the Total ratings of Rater 1 and 2
r

18,n

respectively, while the Xin (i=7, ..., 11 for Rater 1,

and i=13, ..., 17 for Rater 2) refer to the individual

performance criteria as defined in Chapter V.
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The computer program BMDO5D 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? and the co-
efficient at the final step were obtained directly from
the computer printouts. The t-gtatistic 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 Ri2 was
first computed:

(bi/Sbi) 2
(bi/Sbi)2 +N-I-1

Sbi is the standard error of the coefficient bi' N is the

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

Normalizing thus obtained values was done with the formula:
I

2 _ 2 p2
R;*2 = R;? R? (100%) / §=1 Ry

2

Thus Ri*2 value gives a direct indication of the importance
of the independent variable under consideration in explaining

the dependent variable Y, or Yg. As shown by the Ri*2,
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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
medel was employed. However, age was assigned far more
importance when a model using the terms E(Ye/xij) was

tested. Similar observations could be made throughout.



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 L2421 - .155 - .906 5.403
4 Yrs/Job .2564 - .074 - .746 3.702
5 Job Exp .2724 .036 .687 3.148
6 Age L2731 - .003 - .160 3.702

88



~.e 5. Results from Firm A; Run 20,

Empirical Cases N=32, Dep. Variable=Quantity

89

Step AVar. Ent. Cumul. Final Step
Number =I(Ye/xij)of: RZ Coefficient t Ri*2
{Constant 3.928)
1 ¥Yrs/Job .1700 1.177 1.948 9.906
2 Age «3383 -1.219 -3.307 22.873
3 Marit St .4461 -2.631 -2.047 10.788
4 Typing .4589 . 241 .643 1.222
5 Job Exp .4691 272 .794 1.847
6 Add Educ .4756 .750 .557 .922
Table 6. Results from Firm A; Run 27,
Fictitious Cases N=31, Dep. Variable=Quantity,
Rater 1
Step Variable Cumul. Final Step
Number Entered R2 Coefficient t Ri*2
{Constant 1.817)
1 Yrs/Job .2617 .065 1.080 5.340
2 Add Educ 3944 .235 2.371 24.557
3 Marit St .4346 2216 1.436 10.294
4 Job Exp L4472 .052 . 797 3.364
5 Age .4524 005 .373 .749
6 Typing .4544 - .003 - .285 .440
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Table 7. Results from Firm A; Run 41,

Fictitious Cases N=30, Dep. Variable=Quantity,

Rater 1
Number =H(Yg/x;j)of:  R2  Coefficient  t R; *2
(Constant 2.004)
1l Job Exp .1650 - 210 -1.461 7.057
2 Marit St .2934 221 2.433 17.007
3 Age . 3560 .082 1.809 10.344
4 Add Educ L4137 .093 1.421 6.708
5 Yrs/Job .4198Q .013 459 .754
6 Typing .4195 .006 .141 071
Table 8. Results from Firm A; Run 32,
Fictitious Cases N=30, Dep. Variable=Quantity,
Rater 2
Step Variable Cumul. Final Step
Number Entered RZ2 Coefficient t Ri*z
(Constant -3.331)
1 Typing .8726 .110 12.073 79.969
2 Add Educ .8768 .081 .935 3.388
3 Job Exp .8789 .040 .715 2.014
5 Age .B8B0O5 .006 477 .908
6 Marit St .8B07 .022 .168 .113




Table 9. Results from Firm A; Run 44,

FPictitious Cases N=30, Dep. Variable=Quantity,

Rater 2
Step Var. Ent. Cumul. “Final Step
Number =H(Ye/xij)of: RZ Coefficient t Ri*2
(Constant 2.447)
1 Typing .6863 .385 7.672 64.224
2 Add Educ .6943 - .076 - .948 3.176
3 Yrs/Job .7012 .027 .738 - 1.950
4 Marit St .7050 .064 .564 1.149
Table 10. Results from Firm A; Run 46,
Fictitious Cases N=30, Dep. Variable=Quantity
Rater 1
Step Variable CumBl. Final Step
Number Entered R Coefficient t Ri*z
(Constant 24.056)
1 Yrs/Jor .2617 .212 .386 -466
2 Add Educ .3944 2.539 2.771 18.063
3 H(Ye/xj_j) r
X4{ = Age L4412 .906 2.264 13.154
4 1(¥e/%54)
X{ = AddEduc .5036 .886 1.876 9.578
5 H(Ye, Xiq) .
Xj; = JobExp .5391 - .956 -1.714 8.171
6 ﬁ(Ye, X34) s

X; = Age .5601 - .322 -1.048 3.289
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Table 11. Results from Firm A; Run 47,

Fictitious Cases N=30, Dep. Variable=Quantity,

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

(Constant -2.569)
1 Typing .8725 .096 8.276 57.531
2 I(Ye/xij)

Xi = Age .8915 - .140 -1.840 9.603
3 H(Ye/xij)

Xi £ Typing .9063 .082 1.847 9.672
4 H(Ye/xij)

Xj =MaritSt .9118 .100 1.624 7.690

Xi{ = Age .9204 .048 1.607 7.545
6 H(Ye/xij)

X:. EMaritsSt .9350 - - -

1

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



Table 12. Results from Firm A; Run 19,

Empirical Cases N=32, Dep. Variable=Adaptability

Step Variable Cumul. Final Step
Number Entered R Coefficient t Ri*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 Cumgl. Final Step
Number Entered R Coefficient t Ri*z
(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 14. Results from Firm A; Run 28,

94

Fictitious Cases N=30, Dep. Variable=Adaptability

Rater 1

Step Variable Cumul. Final Step
Number Entered R2 Coefficient t R.l*2
(Constant 2.054)

1 Yrs/Job .3138 .095 1.361 8.644
2 Add EBduc ,4154 259 2,240 20.768
3 Marit St .4519 275 1.564 11.149
4 Job Exp .4813 .0B9 1.188 6.700
5 Typing .4847 - .005 - .451 1.017
6 Age .4863 - .004 - .265 <352

Table 15. Results from

Firm A; Run 52,

Fictitious Cases N=30, Dep. Variable=Adaptability

Rater 1

Step . Var. Ent. Cumul . Final Step
Number =H(Y_.,xj4)o0f: R2 Coefficient t R, *2
J 1
(Constant .662)

1 Marit St .1721 .268 2.645 20.258
2 Add Educ .2910 .083 1.436 7.145
3 Job Exp .3719 .101 .905 2.984
4 Typing .4185 .043 1.110 4.413
5 Yrs/Job 4427 -.053 -1.483 7.579
6 Age .4766 -.043 ~1.220 5.281




Table 16.

Results from Firm A; Run 33,

Fictitious Cases N=30, Dep. Variable=Adaptability

Rater 2
Step Variable Cumyl. Final Step
Number Entered R 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 .71l6 1.493
6 Job Exp .3586 .025 .361 .385
Table 17. Results from Firm A; Run 55

Fictitious Cases N=30, Dep. Variable=Adaptability

Rater 2
Step Var. Ent. cuymul. Final Step
Number =H(Y,,xjj)of: RrR2 Coefficient t Ri*j
(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 .185

95



96

Correlation of Ri*2 and E(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 (Ri*z) and the correspond-
ing information gains E(Ye/xi).

By definition (cf. Chapter 1IV):

J

I(Y./%;) =1  plxj5) 1(¥e/x%;4)

I
j=1
The probabilities of (xij) were estimated by their cor-
responding relative frequencies

Ig(xij) = n—l—i.'

ny,.

where n. was the sum of occurrences over all values of

ij.
the dependent variable with respect to the j-th interval
of the i-th independent variable, and nj_ _ was equivalent
to the total sample size N.

The pairs of Ri*2 and E(Ye/xi) were ranked in order
of decreasing Rj*2 values. This was done in the following

table displaying the Ri*2 that resulted from the regres-

sion runs of the subjective ratings using the cue values.



Table 18. Firm A, Pairs of Ri*2 and E(Ye/xi)

Dependent Independent -
Rater Variable Variable Ri*2 I(Y /X5)
1 Quantity Add Educ 24.55 1.578
(Run 27) Marit St 10.29 1.932
Yrs/Job 5.34 1.981
Job Exp 3.36 1.101
Age .75 1.749
Typing .44 1.018
2 Quantity Typing 79.97 1.018
(Run 32) Add Educ 3.39 1.578
Job Exp 2.01 1.101
Yrs/Job 1.56 1.981
Age .91 1.74%
Marit St 11 1.932
1 Adaptability Add Educ 20,77 .913
{Run 28) Marit St 11.15 1.147
Yrs/Job 8.64 4.160
Job Exp 6.70 2.261
Typing 1.02 1.018
Age .35 2.758
2 Adaptability Add Educ 14,25 .913
{Run 33) Marit St 10.08 1.147
Yrs/Job 7.38 4.160
Typing 2.26 1.018
Age 1.49 2.758
Job Exp .38 2.261

For the purpose of statistical comparison, cor-
relation coefficients between Ri*z and E(Ye/xi) were
computed. This was done separately for the two Raters,
with the values for Quantity and Adaptability pooled in
each case. The results were -.1051 for Rater 1 and
-.2878 for Rater 2. The points on which these computa-
tions were based are plotted in Figure 3 for Rater 1 and

in Figure 4 for 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 ecological validities r,; were described as
the correlations between the i-th predictor and the cri-
terion. Table 19, an excerpt of Table 42 (Appendix D)

summarizes these wvalues:

Table 19. PFirm A, Ecological Validities,

Criterion = Quantity

Predictor Correlation
1. Age .026
2. Marital Status -.199
3. Typing Speed .410
4. Additional Education 427
5. Job Experience 277
6. Years per Job -.107

Thus, Typing Speed and Additional Education were most

highly correlated with Quantity.
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The utilization coefficients rsi were used to de-
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, Utiljization 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 42. For comparison, the values assumed
by the subject can be found in Table 43 (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):

Yoq = 2.09 - .01 X3 - .15 Xp + .03 X3 + .17 X,

+ .04 X5 - .07 X6

The decision-makers judgment could be expressed in a simi-

lar equation (cf. Table 8):

~

qu2 = 3.33 + .01 X + .02 Xy + .11 X3 + .08 X4

+ .04 X5 ~ .03 XG

The environmental predictability Rg which is rYe§e' was
low with .27. On the other hand, the rater's response
linearity reached a value of Rg = .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 rsi, 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

sql = 1.817 + .005 X, + -216 X5 + .235 X4
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The response linearity of Rater 1 was Ry = .6711.

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 42 (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):

Yoy = 35.01 - .045 Xl + .052 Xz - .004 X3

+ .089 Xs - -16 XG

The judgment of Rater 1 could be expressed as (cf. Table
14):
¥

sal — 2.054 - .004 Xy +.275 X, + .259 X,

. + . = .
+ .089 X4 095 XS 005 X6

The decision process of Rater 2 was modeled in the follow-

ing equation (cf. Table 16):

Yeap = 1.936 - 011 X, + .317 X, + .258 X,

+ .025 X, - .106 Xg + .010 X6

The environmental predictability reached a value of .36,
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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.



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

6. Professional Organizations: lower limit = 1,
width = 1

7. Interview Rating:

Interval 1 =
4 < Interval 2 < 5

105
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Table 21. Firm B, Summary of Regression Runs,

Empirical Cases

No.of

Run Dep. Sample Var. Mult.
No. Model Variable Size Ent. R
66 Yo[n]=PotbiXi, Total 51 6 -3139
67 " Total 43 6 .5848
68 Xl7 ,'n=bo+2bixin

(i=8,...,16)* Total 29 4 .9204
69 Ye[n]=bo+}3bixin Accur 29 6 .3297
70 " Volume 29 6 .2895
71 " Tch Kn 29 7 .3555
72 " Creativ 29 7 .3399
73 " Decisn 29 6 .3759
74 " Respon 29 7 .3278
75 " Reliab 29 7 .3818
76 " Harmon 29 7 .3530
77 " Plan 29 5 .1392
78 " Total 29 7 .3740
79 Xl?,n=b0+zbixin

(i=8,...,16)* Total 29 9 .9266
80 Ye[n]=zbixin Total 51 6 .9791

(i=8,...,16)* Total 29 8 .9980
82 X17,n=blx15,n* Total 29 1 .9909
83 Zoqny=htEbyx, Total 30 6  .5840
84 Ye[n]=bo+2bix(ye/xi[n])Total 30 5 .2014
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Table 21 (Cont'd)
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No.of
Run Dep. Sample Var. Mult.
No. Model Variable Size Ent. RZ
85 Ye[n]=b +Ib;H(Y,/x; 1) Total 30 6  .1820
86 Yo[n]=bo+EbiH(Ye, Xy ) Total 30 6  .2642
*Xl7,n is the Total rating, and the Xin {(i=8, ..., 1l6)

refer to the individual performance criteria as defined

in Chapter V.
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Table 22, Firm B, Summary of Regression Runs,
Fictitious Cases
No.of

Run Dep. Sample var. Mult.
No. Model Variable Size Ent. R2
87 §S[n]=bo+zbixin Total R; 30 6 .8705
88 " Total Ry 30 7 .8049
89 " Total R, 30 6 .6798
90 v Total Ry 30 7 .7091
91 Y S[n]-b +Ib; T(y e/Xi[n)) Total Ry 30 6 .3637
92 Ys[n]=bo+2biH(Ye/inn]) Total Rj 30 5 .5168
93 ¥ (n]=bo+IbiH(Ye,X[q)) Total Ry 30 5  .4453
94 Y S[n]—b +Ib: I(Y o/Xi[n]) Total Ry 30 5 .3487
95 ¥ Yo [n]=Po+Ibj H(Ye/xl[n]) Total R, 30 6 .5125
96 ¢ s[n]=bo+2biH(Ye,xi[n]) Total R, 30 6 .4209
107 Y nFPotbiI(Ye/%; n]) Total Ry 30 7 .51193
108 ?spirb +Ib;H(Y e/%i[n;) Total Ry 30 7 .57476
109 ?shtrbo+2blH(Ye,xl[n]) Total R; 30 7 .60562
110 ¥ 1 Fbo+Ib; T(Ye/Xi[y)) Total Ry 30 7 .45393
111 Yoinflotib; H(Y /xl[n]) Total R, 30 7 .51236
112 Yshnfbo+2biH(Ye,xi[n]) Total R, 30 7 .51414
113'Yshifbo+2bi[I(Ye/xi Total Ry 30 6 .3854
114 " Total R, 30
115 " Total R, 30 4 .3419
116 " Total R, 30
117 1og§51n]=b

+Ib; [I(y o/ % -1 Total Ry 30 6 .3770

1[n])]
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Table 22 (Cont'd)

No.of
Run Dep. Sample Var. Mu%t.
No. Model Variable Size Ent. R
118 1og§s[n]=bo Total Ry 30 3 .3937
+Zbi [:T: (Ye/xi In] )] -1
119 " Total Rjp 30 4 .3268
120 " Total Ry 30

R, 30 6 .8105




Table 23.

Empirical Cases N=43, Dep. Variable=Total

Results from Firm B; Run 67,

Step Variable Cumyl. Final Step ”
Number Entered R Coefficient t Ri*
(Constant 66.318)
1 GPA .2532 11.427 3.213 13.475
2 Age .3347 -1.579 -3.070 12.550
3 Dependts L4717 9.563 4.191 19.834
4 Marit St .5407 5.711 2.190 7.111
5 Schol act .5847 3.553 1.899 5.504
6 Prof Org .5848 .272 .112 .021
Table 24. Results from Firm B; Run 87,
- Fictitious Cases N=30, Dep. Variable=Total,
Rater 1
Step Variable Cumsl. Final Step
Number Entered R Coefficient t Ri*2
{(Constant 50.481)
1 Prof Org .4726 4.493 6.594 30.730
2 GPA .7986 7.184 6.025 28.76l1
3 Schol Act .B434 2.071 2.871 12.395
4 Age .B507 - .413 -1.777 5.672
5 Marit 5t .8575 1.406 1.696 5.223
6 Dependts .8705 1.065 1.516 4.268
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Table 25, Results from Firm B; Run 89,
Fictitious Cases N=30, Dep. Variable=Total,
Rater 2
Step variable  Cumyl. Final Step
Number  Entered R Coefficient t Ri*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 Ri*2
(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
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Table 27. Firm B, R;*? and I(Y./X,)

Dependent

Independent

Rater Variable Variable Ri*2 I(Ye/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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since subjective ratings could not be obtained.

Results from Firm C

The usefulness of the data from Firm C was limited

However,

they offered some opportunity to compare the behavior of

the various models tested for large variations in the

sample size.

in Table 28.

Results of a summary nature are depicted

Table 28, PFirm C, Summary of Regression Runs,
Empirical Cases

No.of

Dep. Sample Var. Mult.
No. Model Variable Size Ent. RZ

97 §e[n]=bo+zbixin 14 95 11  .4580
98 " 15 95 12 .4820
99 " 16 95 11 .0610
100 " 14 88 13 .5711
101 n 15 88 12 .6117
102 " 15 80 12 .5760
103 " 8 30 7  .5298
104 Yon=bo*ihiI(Ye/x;ny) 8 30 6 .2796
105 Yon)=bo+Ib;H(Ye/x; 1) 8 30 7 .3973
106 ¥_,=b +Ib;H(Y %)) 8 30 6 .3851
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CHAPTER VII

DISCUSSION AND RECOMMENDATIONS

The need to assign meaning to the various results
of this research poses a requirement to reduce the un-
manageable conglomerate of outputs into an orderly array
of causes. The main aspects that need to be taken into
account when analyzing the results regard the adequacy of
the data base. In conjunction with the problem thus de-
fined, the applicability of the model hypotheses will
have to be discussed, which in turn is largely dependent
upon the types and gquality of results presented in the
previous chapter. This sort of analysis will then lend
itself to the presentation of specific conclusions and

recommendations.

Analysis of the Results

The data collected can be examined in accordance
to quantitative and qualitative factors. Each individual
factor can be assumed to have some bearing on the overall
usefulness of the data.

One major guantitative aspect of the data base
was the number of cases versus the number of predictor
variables. From the viewpoint of reliability, the sample

size should be as large as possible. It 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, R? and b. To realize the

2

effect of decreased sample size, the R“ can be adjusted

{cf. Johnston, 1972):
R =1r% - __ 1 ___ (1 -Rr?
N-I-~-1
As a representative example, R2 was computed for run 89,

where R? turned out to be .68 (n = 30, I =6). Then,

T2 - 6 .
R¢ = .68 - 1 - .68) = .60
30 - 6 - 1 ( ) !

a noticeable difference, but R? was concluded to be suf-
ficiently close to an adjusted value ﬁz, 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
gualitative 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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guantification was at best related to some kind of sub-
jective value scheme. As indicated by Figure 22 in
Appendix B, this choice resulted in a clearly nonlinear
relationship with the subjective Total of Rater 2 in Firm
B. This could have been avoided, had the numerical
values been arranged in different order.

Finally, in the case of some variables, arbitrary
interval limits and unegqual widths had to be decided on
in order to facilitate the computation of the information-
metric terms. These groupings were based on assumed in-
crements of equal effect on the dependent variable. There-~
fore, if any contamination did result from this type of
imperfection, it is assumed to be fairly insignificant.

On the whole, the choice of predictors is probably
fairly adequate, if one considers the findings by Ghiselli
and Berthol (1953; cf. Chapter II) who emphasized the
relatively high reliability in terms of R? of biographical
items compared to predictors such as intelligence, apti-
tude, interest, and personality.

Multiple regression analysis under some circum-
stances has a serious weakness in terms of unreliability
of the regression weights (Kerlinger and Pedhazur, 1973).
This becomes severe in particular when the sample size is
small and the independent variables are highly correlated.
In case of Firm A, e.g., Job Experience was significantly

correlated with Age and Additional Education (.55 and .47),
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and Additional Education was correlated with Typing Speed
{(.56). If there had been more predictors involved, fac-
tor analysis might have been used to create orthogonal
independent variables.

Besides these weaknesses, that are of major concern
only when the regression weights are of prime importance,
multiple regression analysis has obvious advantages over
the other model alternatives discussed in Chapter III. It
is suited to almost any nonexperimental research in which
there are several independent variables and one dependent
variable at a time (ibid.).

2 values were used to measure

In this research the R
the accuracy of the estimates of performance that could
be generated by means of the model alternatives. R? is
an estimate of the proportion of variance accounted for
by all the variables in the regression. As pointed out,
this value was traditionally low for models predicting
job performance. Raubenheimer and Tiffin (1971; cf.
Chapter II) reported a multiple R of .50 for a regres-
sion model using test scores and biographical items to
predict job success. With only one fourth of the vari-
ance accounted for by the predictors, a model can cer-
tainly not be considered useful for personnel selection
and job assignment.

It can be shown that in personnel research the re-

lationships between the predictors and job performance



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 fhe cues (number of dependents, additional
education, related job experience, etc.) as independent

variables and the proximal traits, e.g. motivation or
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job knowledge being the dependent variables. Subsegquently,

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-
lihoed 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 R? 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



that the model alterxrnatives, 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 Ri*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,
R? increased for Quantity from .27 for a linear regres-
sion model to .47 for a multiple regression model using
E(Ye, xij) terms. In other cases, models based on in-
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 argque 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. 5. 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



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 fictitio
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
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us

A, B, and C. These employed besides the linear model eight

different information-theoretic ones, and combinations of

the above.
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10. The proposed information-theoretic model
formulations were found toc be competitive alternatives
that, in six instances, yielded higher R2 values than
the linear cue models.

11. The multiple R2 ranged for selected runs
employing empirical cases from .30 to .58, for the
fictitious‘cases from .17 to .87.

12. No significant relationships were found to
exist between the information gains given cue values
and the weight attached to the cues by the Raters.

13. A major limitation of this research was the
relatively small sample size that could be obtained for

specific combinations of jobs and persons.

Recommendations

This research did not establish either the multiple
linear regression model or the proposed information-
theoretic model as clearly more relevant to assessment
for the purpose of making selection and placement deci-
sions. However, there are many areas where refinement or
revision of the approach taken might allow for more pre-
cise and far-reaching conclusions.

For the data used in this research, one might re-
view the method used for coding of the variable marital
status. Furthermore, one might try to account for the
time lag between occurrence of a cue such as grade point

average or college activities and its being considered
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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 indiwvidual 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 wvarious probabili-
ties involved are derived from frequencies.

In contrast to the apprcach 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 ﬁalues of the variables.

In the plots, the letters J, K, L, M, N, O, 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, 1l1=B, 12=C,

13=D, 14=E, 15=F.
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RAW DATA
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Table 33. Firm C, Empirical Cases

DATA MAJRTN

VALTARLE ML 9BEK

11re .
wuspcy ® ] 2 3 4 5 [ 1 (3 L} 12 [N} 1w 13 15 1% L1

NULPLNDE ST VART AR RLAILL &
i G R e T 9-——"-8 g g e g g — —g e YETE TN VARLA G

—-staLe—

291, .
kL) 2. 1a. . 27T, 270, 273, s
260, 0%, ZTe, 2%
270, 0. .
282, 28R 29,
ST TR TR TN
2, 29T, A




Table 34.

Firm C, Empirical Cases

{Nos.

1-30)

DATA MATR)X
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VAR ABLE NUMGBoR

ITEM *
NUMBE e # 1 2 3 5 & 7 8
INDEPENDENT VARIABLES DLFP VAR
SCALE V] J 8] Q 0 0 4] 0
1 291, 2973, 330a 23, 8. 21, 35. la
2 LIS I 2C5, 284, 22. 7. Sa Ba 1.
3 ool 237 . 25904 27, 10, Sa 3la 2
4 232, 2%5. 279, &y, ET 23. i5. 3.
5 2 £¥ e ERIT e 39, 50, 31. 3.
4 250, 205, 270, a3, 23. boa 34, 3,
T 280, 216 291, JE. 25, Q. 29, by
B 2UT. 21TR. 292 . 24, 15, l. 29. 2
o 2348, 285, £33, 2G5, las _ 23, 2Y. LN
10 2U 4. 275, 243, 36, 30. 18, 29. i,
11 2%, 237, 291 . 51. 47, N 31l. S
L2 435, 29l 332, EX 264 52. 38, 5
13 2B 295, R0, 38, 33. 39. 34, 6.
14 237, 2T 3, 2T, 36, 2ha b 23. (238
15 337, 310 S92, 3%, e 31, 424 L
15 273, 235, 271, 3. 27, 51. 3. 3.
17 252, 274, ZR4, a5, 20. 1G. 23, L.
1% 245, 21 7. Je3, 23, 12. 7. 15, 2.
19 282, 205, 272. "33, 20. Za 38, 2.
2 28l 23 250, 45, 35 at, 42 3.
23 Ty 247, DY e 32, 18, Zit . 29 1.
’2 2in, 233 L3E7a 35, L3 b 32. 3,
23 i, 309, 7). G 23. 41 35. 3.
Z4 775 214, 214, 25. R 24 O. l.
Z2h 273, 230, 293 32 19. 18. 24 l.
2A 274, Zn 275, . 20, 23, EE l.
21 21, 205, PRLN 24, 12, 17 34 4.
Pl Sl 252« 2, L7 ile. 4] 41.a 1.
25 T3 215a o377, do. 2% a TU. 3. 3.
30 230 237 2R4, 30 23. 31 27 2.
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APPENDIX B

HISTOGRAMS OF CASE DISTRIBUTION

AND PLOTS OF DEPENDENT VS.

INDEPENDENT VARIABLES
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Figure 6. Firm A, Marital Status Distribution
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Figure 7. Firm A, Typing Speed Distribution
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Figure 11. Firm B, Age Distribution
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Figure 12. Firm B, Marital Status Distribution
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Figure 29. Firm B, Ys vs. X - Interview
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Table 35.

Firm A, Empirical Cases

Converted Data Matrix, Yo = Quantity

DATA MATALX

VARIABLE NUMBER

[FEM & I(Y/x)) M{Y/x;3) niY, x;) .

NUMBER * 1 2 3 & s [ 7 8 9 10 11 12 13 L4 15 1% 17 18

- AGE x. MARITAL STATUS xo IYPING SPERD X3 ADDITIONAL EDUC x4 JOB  EXPERIBNCE xg YEARS PLR JOB xg

SCALE -2 T e2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -3 -2 ) ) -2 -2 -2
1 é3. 152, obe Be 175, 133, [-18 155, 126, 9. 130, 93, 9, 164, 1. 6. 132, 103,
S ar. 92, 41 [ 17%. 133, 8. 145, 126, a. te7. 121, ., 169, L. L 157, 121,
k] 12, 122, 86, 31. T2 75 10. 128. 1ul. 25. 2. 62, - 16, 135, B, 9. 161, 121,
4 23. 132, b6, 31. rz. 75, 10. 128, 101, &b, 158, 47, 15. 138, 83, a, 167, 121,
5 12. f22. LY 3. 72. 75, A, 145, 126. 25. 92. 62, 16. 133, 39, &, 132, o3,
& 23, 152. bbb, 25, 145. BO. 8. 145, 126, 9. 130, 93, 83, 1. 32. & 132. 103.
7 97. 92z, &1, Be 175, 133, 8. 145, 12F, 8. 16T, 121, b8, 3. al. LN 13z. 1o,
8 116, 158, K" 26, 145, 80. 8. 145%. 126. 8. 167, 121. 15. 135, 19, fa 132, 103,
9 25. S¢. 4. a, 175, 133, 10. 128, 10}, 8. le?, 121, . 72. 53. 13, 2. L2
1 33, 100, 50, 26, 135, 40. 8. 145, 126, 9, t30. 93, 8. 167, il Q. 187, 121,
11 23. 152, (YN 26. 165, LT A. 145, 126. 9. 139, 93, . T2, 53, 2u. 92. 62.
12 25, 55, T4, 3. 72. 15. 10. 128. 101. e, 1h7. 121, 8. 169, 111. a, 1574 121,
13 116, 158, 7. 8. 115. 133, 8. 145, 126, [ 147, 12%. 8. 1. 32, G 167, 12t.
14 25, 5. Ta. 8. 175. 133, lue 128. 1ul. 9, 130, 91, 9. 1. 53, t. 132. 103.
15 33, 190, 50, . 175. 131, 10. 12A. 101, 9. 1319, 93. 8. 163, 111, e leT. 121,
16 12. 122, as, B 175, 133, 8. 145, 126, (R 167, 121, 8. 1069, 111, 9. 167, 121.
17 25. 95, 1%, 31. T2, T5. 10, 12R. 101. 9. 130, 93, 83, 1l 32, 20. 3. B2
14 33, 100. S, Ha 175, 133, 10. 12n, 101, 9. 130, 93, 9. [EEN 151, 2. 97, a8z,
19 25. 95, e, [ 175, 132, 10. 128, 1ol. 9, 130, 9. bb. 3l. 45, 6. 132, 193.
20 12. 122, a6, 3. 12, 75 3. 145. 126, 25, 92, 62, 16, 139, aa, G a7, 121,
21 7. 52, 4l 1, 175, 133. Ra 145, 126, A, 161, 121, 44, al. ahi, £ 112, tJ2,
22 1z, ¥ra, 6. [ Tz, T5. v, iZ6. ITTIN B 167, [P LS 1td. 111. £, 132, 1oy,
23 33, 100. 5U. 3. 12. 15 10. 128. 101. 8. 167, 121. Ql. 72. 53, a, 167. 121.
24 25, 95, T4, 8. 175, 133, 8. 145, 125, 8. 167, 121, 9l. 72, 51, 6. 132. 193,
25 12. 122, LN 3l. TZ. T5. B 145, 125. 25. 92. 62. a. 169, tLl. e 13, f1o3.
24 25, 5%, Th . - 24, 145, 80. A, 145, 126, 25. 92, 62, 16. 135, 0y, b 132. 133,
27 12, 122, 86, 31, T12. 15 Ra 145, 126, 25, 32, 62, 16. 135, 94, aq, 167. 121.
28 25, G3. T4 26, 145, 80. 8, 145, " 12s. a, 13d,. 913, 16, 136, 8a, 20. 92, 82,
29 L1k, 153, 47. d. 175, 133. leb, 92, a1, 4h, 158. a1, 464 Bl 4, 154, 1. 6.
39 23, 152, 66, 25, T2, 75, 144, 92, 41. 4a, 158. 47. 16, 135, a9, a, 167, 121.
3l 12. 122. 86, 8. 175, 123, 10, 128, 101. 8, 167, L21. 8, 143, L, 9. 167, 121,
” 12, 122, 8s. 8. 17S. 133, 146, 92. 41. 8, 167, 121, 4, 183, 111, 20. 92. &2,
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Table 36, Firm A, Empirical Cases

Converted Data Matrix, Ye = Adaptability
DATA MAYRIYXY
VATIABLE KUMBER
(43 T ] I{Y/xy) H{Y/x;) HUY,x,)
NUMAER ' » 1 2 3 4 5 [ S 7 8 9 10 11 12 13 14 15 16 ir 14
AGE _x, MARITAL STATUS w2 TYPING SPEED x JG 3
sCate -2 ) -2 -2 -2 -2 - —
1 12. YT, 57 9. 129. 112. &, 140. 123, 19. 97, 83, 24, ;LY 8z. [ 132. 103,
2 154, 1. 2. 9% 129. 112, €, 140, 123, 16. 174, 123, 26, L 82, 9., 167. 121,
3 27, o9, 19, 13, 157, 102, Ta 155, 111, 68, 6%, 57, 10. 14y 3. 9, 167, 121
Y 1. 7. 57a 13. 157. 102. 7. 155. 111, 20. 9z, 41, 70, Tt . T3. 9. 7. 121.
s 7. 29, 17. 13. 157, 102. 5. 140. 123, 68, 65, 5. 10. T, 73. ' 132, 103,
& 1Z. v7, 57. 7. 138, 78. 6o 140, 123. 19, 7. 83, 125. 92, 41, 6. 132, 103.
7 154, 1. 32. 9, 129. 112, b, 140, 123, 16. 174. 123. 154. 1. 37, 6. 132. 103,
8 T, 92, 4l. 7. 138. T8, Be 140. 123, 16, 174, 123, 70. 76, T3. 6. 132, 133,
9 23, 100, 15. 9, 129. 112. 1. 155, 1il. Lby 174, 123, Ab, 152, cdy 20, 92, €2,
10 112. Bl 4B, 7. 138. 78, é. 140, 123. 19. 97. 83, 24, 65 . az. 9, 167. 121,
11 12. 9. 5T, T 134, Ta. b l40. 123, 19. 9T, a3, LY 152, LY 20. 92, b2
12 23 109. 75. 13. 157. 102. 7. 155. 111. 16, 174, 123, 24, 65, 82. 9. 1e7. 121.
13 127, 922, 41, 9. 129. 112, 6. 140, 123, 14, 174, 123, 125 92, 4k, 9. 167, 121.
14 23. 103, 15, 9. 129. 112. 7. 155. i1, 19. 97. 'ER FY e 152, ti. 6. 132. 103,
15 112, Ble 43, 9 129. 112, 1. 155, 1, 19. 97, A3. 24, £5, 82, 9. 151, 121a
16 2. 99, 19. 9. 129. 112. b 140, 123, T 174, 123, 24, es, 82. 9. 167, 121.
s 23. 10u. 15, 3. 157, w2, 7. 155, 111. 19. 97. a3, 125, 92. 41, 20. 92. 62.
12 .. dl. 43. 9, 129, 112, 7. 155. 111, 19. . 3. 24, 85, 82, 20. 92. 62.
15 23. 100. 175, 9, 129. 112. 1. 155, 111, 19. 97. #3. 154, 1. 31. 6. 132. 103,
20 2, 99, 79. 13. 157, 102, . 140, 123. in. 65. 7. 70, T6. 13. 7. 167. 121.
2t Lina 1. 32 9. 1249, 112, b, 140, 123, lo. 114, 123, 154, l. 317. [ §32. 103,
22 27, Ga 79. 13, 157. 102, 7. 155. 111, [T 174. 123, 24, 45, 82. a, 132. 163,
21 112, at. 48, 13, 157, 1u2. 7. 155, 111. lo. 174, 123. kb, 152. bt 9. 167. t21.
e 23, 129, 15, 9, 129. 112. &a 140. 123, 16, 1 T4 123, 46 152. tt. 6. 132. 103.
25 27, 99, 3. 13 157. 102, €. 140. 123, eh. LS. 57, 24. 8%. 82. 6. 132. 103,
26 23, 0, 75, 7. 138. T8, 'N 140. 123, 68. 65. 57. 10. T6. 13, 6. 132. 103.
_27 21 99, 19. 13, 157, 102, fia 140, 123, &8, £% 57a 10, Té. 13, 9. 3T 1215
23 23. 100, 5. 7. 138. 8. b. 140, 123, 19. 9. 43, 10. 6. 13, 20. 92. 62,
23 167, 92. 4l. 9. 129. 112. 20, 92, [ 20. 92. 1. 154. 1. 17, 154, 1. 6.
30 124 97. 57. 7. 138, 78. 20. 92, 41, 20. 92. 41. T0. Te. 13, 9. 1s1. 121.
i) | 27. 53 9. 9. 129. 112. 1. 155. 111, 16. 174, 123. 24, 65. 82 9. 167, 121,
32 2t. 99, 9. 9. 129. 112, 20. 92, 41. 164 174. 123. 24, 65. 82. 20. 2. £2.
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Table 37.

Firm A, Fictitious Cases

Converted Data Matrix, Ys = Quantity

DATA HATRIX

VARTABLE AYAPER

ITEN . Y/ %) liiY/!tl) H(\’.xlj .
.NUMRER & 1 ? 3 5 6 7 A 9 10 11 L2 13 U 17 L& 17 i3
ASE ¥ MARTTAL STATUS xg ADDITIONAL EDUC x JOB EXPRRIENCE x YEARS PLR J03 x TYPIHG SPEED 2
SCALE =2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 =2 -2 -2 -2

1 7, 92, 41, 8. 175, 133, 8. 145, 126. H, 167, 121, 3. 159. 1il. 1. 135, 102,
2 1Z. 1272, B, 3l. 72, 75, 8. 1a5, 126, 25. a2z, 62. 9l. 12. 5. Te 115, 1283,
3 97. 2. 4, -1 175, ' 133. 19, 128, 191, 8, LAY, 121, 33, ie 3z. 1 155, 11},
& 25, e T4, 2 175. 133. 144, g2, 4i. 9. 130, 93. lb. Lis, 97, 3. Sl 6l.
5 12. L2 Hs o 31, 72, TSe R, 145%. 124. 25, Q. 62, 91. Tes £3. 59, Fla 62.
& 23, 152. b5, 1. 72. 75. 144, 92. (38 8. 167, 121. 83, 1. 32. 1. 15%, 1it.
T 23. 152« L&, P4 145, 80. 11, 128. i0l. B lel. 121, b, 1 4“48. 7. 13%. 12,
R 12. 122, nA 3l. T2, 75. A, 145, 126, 25. 92, 62, ", 149, 1il. 9%, 22, 62.
9 25, $5. Ta. ¥, 175, 133, L44, 42. 4l 8, 167, 121. 15. 1354 39. 38- 92, 82,
1) 33, 134, 5. EY 12. 75. 10, 124, <161, 8, 167, 12l. 66 qr. B T. 1125, 1ae,
11 25, 55, Té. R. 175. 133, 4, 145, 126. Y 130, 93, 66. al. 49, t. 12%. til.
12 33, 100, 50, 31, 12, 5. 145, 92. “l. 4. 167. 121. b6, Rl. a8, ?. 135. 1A
13 23, 152, (X% 31, 12. 15« a. 145, 12k, Y 130. 93, 66 . al. ae, 5B GZ. 5.
14 23. 95, Ta. 26. 145, BU. 10. 128, 101, H. te?. 121. 83, 1. 32. Jal. 1. 15.
15 33, 1ud. 50, B. 175. 133. A, 145, 126, 25, 92. 63, 9l. 12. 53, tal. 1. _1%.
14 12. 122, 45, 3i. 12. 15, 3. 145, 126, 25, 92, 82, 4. 1.7, 1li. 1. 135, 133,
17 33, 100, 50, 3. 12. 75. 144, 92. 41, g. 147, 121. 66. al. B3, 1. 155, 111,
18 25, 95. T4, A, 175, 133. L4, 92. 4l. 8. 167, 121, a3, le 7. a8, 2. 62,
19 12. 122. A, 8. 175, 133, 4. 145. 12h. A 16T, 121, 41. 72, Y3, T. 135, 128,
20 25. 95. Ta. Y 175, 133, 10. 128. 101. 25, az, 62, a. [T 1il. 1. 155. 113,
21 33, 16, 51)a 3l. 2. 75. 1u. 128, 191, 8. 1671, 121, 154 133, 1u, 7. 114, 198,
22 97. 92. 4. 26, 145, RO, 10, 128, 131, He 16T.- 121, (LD Hl. EER Cia EFN 82,
23 25, 554 Té, 3l. T2. T5. 164, 92. 41, A 167, 121, 83, 1. 3<. LE az. 62.
24 23, 152. bh, 3l. r2. 75, 1ok, 92, 41, 25. 92. 62. 9l. 2. 53, 7. 13z, 138,
2% 116, 158, at. 4. 175. 133, A 145, 126. 25, 92, 62, f, 1469. 111. 1. 19t 1i.
26 12. 122, B, il. 12, 15. 8, 145, 126. 8. lat. Lala L 169, 111, la a5, ili.
27 254 98 . T4 . B. 175, 133, 8. 145. 126, 94 130, 93. 9l. 12. 93. Te 135, 198,
24 25. EER Ta. B 175, 133, 10. 124, 101. 9, 130. 93, a3. 1. 32, A4l. 1. 6.
29 25. 55, T4 26, 145, A0, 10, 128. 101, 9, 130. 93. 16. 135. H9. 58. 92 2,
30 33, 100G, 50, 3l. 12. 75a 10. 128, 10k, 8. Lat, 121 6b. 41. 4, 7. 1354 109.
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Table 38.

Converted Data Matrix, Y

DATA MATRIX

Firm A, Fictitious Cases

Adaptability

VARTABLE NMEER

1TER ¢ ILY/xy) BY/x)) HIY, X)) -
NUMSER = 1 2 3 o 5 5 7 A 9 19 11 12 13 1& 15 16 17 19
AGE = MARITAL STATUS x., ADDITICHAL EINC x4y _ JOD EXPERIENCE X, YEARS PER JOB x_ TYPING SPEED %g
SCALE =2 T2 -2 -2 -2 - -2 -2 -2 -2 -2 -2 -2 -2 .2 -2 -2 -2
1 154, e . 27, - 9. 129, 112, b, 140, 123, 164 LT4. 123, 24, B5. 82. 9. 167. 12t.
2 27. 59, M, 13. 157, 102, b 140, 123, 6, (M 57. 46, 152. &f. 9. a7. 12i.
3 154, t. 2. Ge 129, LlZ. Ts 165, L. 6. LT4, 123, 125, Q2. “l. b 132. a3,
4 23, 0o, T5. G 129. 112, 20, YR 4l 19, ul, B3. 10, TG 1. 0. 3 52.
5 27, a9, M, 13. 157, 102, 6, 140, 123. AR, AS, 57. “h. 157, . Gé, To. 92, B
L 12, 97, 27 14, 157, 102. 20, Q. sl L6, LT4, 123, 125, . ale b 132, 13,
L4 12. 97, 57, 1. 13A, . 7B. 7. 155. t1t. L&. 174, 124, (&N 0. Ar. 7 157, 121,
[] 27, 99, 17, 13. 157, 102, -8 140, 123, 6A, a5, 7. 26. 85. 8z, 20. 2. 52.
L] 23, 190, 75, 9. 12%. 1124 2U. 92 4l. 16&. 114, 123. 1da 15 73. 20. 22, 7.
19 111. al. 4da 13. 157. 102. T. 155. iil. L&, L74. 123, L34s l. ir, EN i6?. 121,
1" 27, 39, 79. 9. 129. 1z, 8 140, 123, 19. 97, B3. 154. 0. ar, 6. 132. 103,
12 112, 81. g, 13. 157. 162. 20. S2. 4l lo. L T4, 123, 154, 1. ir. e 167, 121.
13, 12. 97, 57 13, 157 102, 6e 140. 123. 19. 97. a3, L54. la 37. 29. 92. 62.
14 23, 100, 5. 7. 138, 18. 1. 1£5%, 111. 1, 174. 123. 125. 2. 4). 194, 1. 8.
15 112, B8i. “H. 9. L2, 112, fra Lav. 143, L1H 65, 57, LY- N 152, £6. 15+, 1. 16,
1é 27, 99 . 19 13. 157. 104, be 140. 123, &d, 65. 57 24 . as, H2, 9. 167, 121.
17 1tz2. 8l. 48 13, 157, 102, 20. G LY L6, 114, 121, 154, 1. 7. Ga 122. 103.
19 23. 1u0,. T4, 9. 129. 1z, 20, 92, “l. 1é. 174, 123. t25. 92, 4l. 2. 32, 2.
19 2t. 99. T9. 9. 129. 112, be 140. 123, 14, 174, 12%. 46, 152. Ghe 9. 167. | .0
20 23. 100, 5. 9. 129. 112, 7. 155, 111, (X8 LEN 57, 24. fs. 2z, 6. 132, 103,
21 i12. 81. b8. 13. 157. 102, 7. 155. 111. L&, L7, 123, 19, 16. Tia 9. 167, 121.
22 1ta, 1. 3z, kR 138, 18, 7. 155, 111. 16, 174, 123, 154, 1. R FION 2. 62.
23 23. 100, 5. I3, 157, 102. 20. 92, 4], L6, 174, L23. 125. 92. 41 20. 92, 62,
24 12. 97. 57 14, 137. 102. 20. 92. 4l. 68, 45. 57. LI 152. L10Y 9. 167, 121.
25 187, 92, 41, 9. 129, 12, [ 140. 123. LT 65, _ ST 24, 85. 2. 6. 132. 101,
26 217. 95, 79. 13. 157. 102. 6. 140. 123, 16, 174, 123. 24. 5. 2. ba 132, 103,
27 23 160, 5. 9. 129, 112, b 140, 123, 19. a7, 83. 46. 162, 66, 9 167, 121,
24 23, 100, 5. [ER 157. 102, 7. 155, 111, 19, 97, a3. 125, 92, “41. 154, 1. 15.
29 23, 100, 15. 7. 138. T6. 1. 15%. 111. 19, 97. 83. 70, T4, 73. 20, 92, 82,
ED] 112. Bl. 4B. 13. 157, 102. Te 155, 111 lé. 174, 123. 154, | EF 9 lo7. 121.
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Table 39. Firm B, Empirical Cases

Converted Data Matrix, Ye = Total

DATA MATRIX
VATIABLE MUMBER
Tires & I(Y/x)) H('t/xl) "“‘"‘1’
WUMBER * 1 H 3 4 5 [ 7 ] 2 10 il 12 13 14 15 16 17 18
: AGE xy MARITAL STATUE x, DRPENDENTS X,  GPA Xy ~_  SCHOL ACTIVITIES x,  PROF ORJIANIZ x.
SCALE -2 2 -2 - -2 -7 -2 -2 -2 -2 -2 -2 -2 -2 -2 T 2 -2 -2
1 52 99. 68, 12. 194. 139, 2. 202. 172. 22, 138, 197. 13. 1784 134, 3l. 1s0. 4b,
2 2t. 169, 89. 12. 198, 139, 2. 202. 172. 22. 138, 137, is, 138, 65 5. 141, 158,
3 30. is7. 97, 1. 166, 114, 47, 137. 52, 22, 134, 107, 16 199 1cde 35, luv, g3,
[} 4l 158, 2. Il. 16¢. 134, 25. 139, 79. 22, L38. 1aT. 13, 176, 134, 35, [T 3.
5 2e. 144, 39. 12. 198, 139. 2. 202. 172, 22, 138. . 107, th. 13J, 129, 5. L4l. 155,
& 26, 147, 89, 12. 198, ° 119, 2. 202. 172, 52, 17¢. 1u5. 1o. 140, 129, 5. 169, 93,
T S2. 59, 68, 11. 166, 134, 25. 130, 19. 3l.. 163, 97. 13. L7d. [T 35, 169. 93,
8 116. 120. Sh . 11. 166. 134. 25. 130, 19. 52. 176, 105, 14, 130, 120, Sa 1sl. 1356,
9 an. 157, 98, 11, let, L34, 2 202, 172, 52. 176, 105, 16. 131 o 1dde ila 154G 48,
[T3) 52 99. L. o4, 100. 25. 2. 202. 1r2. 22. 138, 107, 35. 138, 65, 5 [EY 154d.
11 52. 59, 68, 11. 166. 134, 2. 202. 172. 22. 138. 107. 13. 178. 134, S. 121, 153,
12 30. 187, 23, 11. 166, 134. 25. 130. C 78, 52. 176, 105, 13, 170, 134, 3%, LN 93.
13 26, 14%%. [: 08 12. 198, 139. 2. 202. 1r2. 3l. 163, 9T 16. 10u. 17 ). 5. 141, 155.
14 3u. Lo, 94. 12. i98. 139, 2. = 202, 112, il1. 163, 9T. 35. 136, LS. 3l. [ ETHN b
1> 4. 153, b2, 11, 166, 134, 47, 137. 52. 162, 1. 13, 16 186G, 129, 5. 169, 93,
[ Iu. 187. %8, 11. 166, 134, 25. 130. 79. i1, 163, 97. 16. 1rl, 122, ba 141, 154,
1 3. 147, 9. 12. 198. 139. 2. 202. 172, 22. 138, Lot, 16, Ldtva 123. s, [N 33,
14 41, 15d. 62, 12. 198, 139. 2. 202, 172. 22. 138, 107. 16. 1y, 12J. 5. 131, 155.
19 3. 181. 9. 1z. 198, 139, 2. 202. 172, 3. 1€3. q97. 13. 178. 124, 5. 131. 154,
20 6. 149, R9. L. 166, 134. 2. 202. 172, 31. 163. 97. 13. 17t 134, S, lol. 159,
21 3. 167, 9. 12, 198, 139, 2. 202. 172. . 163, 97 35, L, 8% S, 181, 198,
22 4l 158, 62, 12. 198, -+ 139. 2. 202, 112, 3. 163. 7. 16, lat. 127, Sa 181. 15€.
23 52. 99, 60. 12. 198, 139, Za 202. 112, 22. 134, 107. 164 180. 129. 5e 14l. 158,
2% 2. 99, 68, 44, 100. 25, 25. 1230. 9. ‘52, 176, 105. 13. 1/ds 13vs 5. 141, 154,
25 26, 149, 9. 11. 166, 134, F N 202, 172, 3. 163, 97T, 13. 1lu. 133 S 161 153,
26 118, 100, S4. 1. 194, 139, 2+ 202. 112, 524 176. 105. 13. 178, 134, Se 181. 158,
27 263 143, 8%, 1l 1tb, 134, 25, 130, 719, 22, 138, 107, 16, 180 12). 5, 1%, 152,
28 41. 158, 82 11. 166, 134, 47. 1137, 52, 52 176, 105. 13. 178, L34s R ldl, 198.
29 41. 154. 62. 11. 166. 134, AT, 137, 52, 3. 163, 7. 13. 176. 134, S5a 181. 158,
30 118. 100, S4. i1. 164, 134, 25, 130, 19, 52. LT6. 105. 35. Lig. 5. 5. 1dl. 158,
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Table 40. Firm B, Fictitious Cases

Converted Data Matrix, ¥, = Total

—DATA EATRIR

WARIABLE MUNNER
!m . !l!‘[lll l!“’/l‘l ll'l.lll ree
&

L » L] 1w L 12 13 : 15 oot e 20 H
5&' - ;m s'rm_! unmr.u'rs Xy xg SCHOL. TIVITILS Ry e wruv: o %y

! I -2 -2 = -7 -3 - -2 ) -2 [ ] -2 -2 =2 BY]
1 m. 187, >, 10 166, 134, b. 179. 7. H. 163, 97, 1. 178. 114, g+l a9, e b,y 103, 5.
H 100, 5, 1. Neo, L34, 1, 137, 52. M. 163, 7. 1. L8, 134, S Lat. 154, M. 146, 132,
E) 147, 53 12y (L § sl ) 202, 172, 162, 1. 13, 16, 180, 1704 2% Ly, 31, 66a 109, 8.
§ 1587 L3 Tt. a0 134, 138 T30 BT ¥, 134, Tof, IS PELLE LR T L P Yag ™ 4¥ BF. T LO) T &
s 99. [N 4, 190, %, 2%, 133, T te. $2. LThe 105. 1b. 180. 120. M. 1% 4be 1at. .
. 149, ", 12. L, 139, 12, 2. ; 3%. 119, 6%, s. 181, 66, 103, 6.
r 108, ", 1. 186, 18, Lfd. 129, 5. 189, (19 100. 6.
[ a4, .. . Lbb. L% 178, 135, 5. 111. 31, 196, L2
hJ 187, . 12+ 193, 13, 14, L14, M. 189, G4, 103, €8,
TF LN [L 9 1. 193, 15, 1RG0 BLEiN LL 16a8 toe 12435 B,
1 1ar, - ., 1. 166, 1%, 118, L3, Sa Lol 1548, T okme 1. '8
1z 158, sl ad, 100, i3e i7a. [BI M %o AL, 158, st 152, 5.
" 197, o, 12 1%, 3. L34, &5, 3. 150. *8, ™S 103. .
1% 100, 4. 1. 1bb. 14, 1an, 120. “. Lag, q\. n. [T 131.
13 189, Y L2, 190, 13 L7, 11a. ﬁ. tal. b 123, [TH
B L] M Thha 35 1187 ase ¥ 1al _Ha. ir.“—‘w.. 192,
16, LAg. 120, 1. 189, 63, [T 1W0d. £6.
Lba 180, 120, 15, [T1H 21, b4, 10, 5.
léa 104, 120. LI 199, “t. tb. 123 6.
13, 174, [ELN tH LAl 152, [TH 133, 4.
. Lbe LRO. 170, . 150, “ha RIS 13,
13, 1787 1345 L 169, 9y, hia 33.7T 7 bk
13 178, 134, % 14l. 1596, 6be 103, .
16 180, 120. Na 150, &b, 8be 197, &b,
14 im0, 120, 8. 169, Ay, a6 103 . [T H
M. 138, 5. I 9 LAl 158, bt 139, .
3%, 134, 5. . 1304 At bty WY, “.
13. TTa, 3% ki 5 LI a3, 13 193, 5.
L8 184, 120. M. 1504 Abe [T [TIN 5.
3% 13, 4% S [TTH 154, he wa. '™
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Table 41. Firm C, Empirical Cases
Converted Data Matrix, Ye = Total
DATA wife]y
VASLIELE NUvACR
TTEY 8 ELL L Y] H(t/-‘l RiY.xl ...
NUEIEE & 1 4 3 L] 3 ] L) 11 12 [ 5] 14 (% 14 17 18 1% L] n
. VARIARLE ) YAIABLE 2 YARIABLE 3 meu 4 VAKIABLE § YARIAGLE & VAAILPLE 7 N
—unr -2 ] ] P ] =3 T -7 =3 -2 T =T BT =1 B4 =7 =2 -2 =7 = % -
. .
1 13, 58, 1. 3. 211, s, . A 1is. 104, 57 159 LI 9, 33 2%1. 127, 8. 232, 161.
2 1%, 220, 1T, i. 7%, 127, LI 251, 114, 10%. 51, 139, Sy 9. 26, 204, e, 5. 1. 13.
] 10. F+4.1 §ir. 13« 221, 158. Se 753, L16. 104, b LY 2. T, 104, i 204, 19 .. a2, ist,
L) 13, e, TF, 13, Tif. 138, Te, nr 53, 199, 9. . To%, . 5, PRI 1710 . EE g YA
3 12, 229, 177, 1. 2. 12r. 19, 2ir. 53, 199, 19, a9, 15%. 4, vide 273, S1a [N 232, 161,
) 10. 2k 177, 1. 238, 121, 1s. Z1te B. 238, 18T. [N 240, 185, 574 208, 39, LN 2z, ke,
T 10. 120, 1. 1%, 21, 138, 19, 217, [ 238, 187, 12. 240, LES. 264 236, . 119, “0. 19%3. n.
L 14, 278, 111, 1%. EF 158, S. 253, lls. 104. 51. H a1t 106. 4, 208, u". “0. 199, 1n.
3 10, 2db, 117, 13. 221, 158, 19. 7. zu, 2L, 2t1. 104, 13. 241 . ad. 19%.
B - . . . . ¥ 38, i u?. 9. TS5 L5 ‘!n._ziu—l Pr“t —153—‘ya.
1 100 22, L, 1. 2%, 127, 1% 2. 126, IV |u.. 249, ala 2. . 251, 127, .. 2. 181,
L2 1. 2%, 127, 13, 221, 158, 262, 1. .. (8 258, Ilh 124 240y 165 2234 . s, 2124 I,
13 10. 220, 1, 1. 23., 127, 19, 2, 128, 53, 199, . T9, TN 1%5. ae, . 251, w21, L. 2. 5.
14 10. 248, 111, 1. 239, 127, n. nr. 128, .. 298, T1 12. 2404 [T 174, 192. 31, 0. 199, LI
14 1%, 259, 121, 11, 231, 127. 253, 182, [ e INAT, 12 240, 145 114 751, 12, 3%, *oi, 143,
: Yo 13.  2l. Is8,~ N 217, 1255 53, [0 PR L 15 HED 1852 LE the Y I LB nr. Is1,
1r 229, 11, S 13. 21, 158, Sa 253, 182, B 238, IAT. 12, 280, 185, 264 204, 119, 40, 199, 9.
14 22%. 7. 13. 224, 158. 19. 21t 126, B. 238, LY SO T n7. L04. 13, 251, 127, [ 232, 1“1,
19 228, 170 11. 239, 127, 19. 217, 1264 [ 23, 8. 12. 280, LhS. 7. 204, 19, 8. FIT lel.
20 [ £4. 117, 13 221 L5k, 19, 217, 126, 53, 179, ta, . 135 494 Lz. 27 e LI 3, 2cfa L1y,
2 dh. 117, 13. 221, 158, 19, 217, 1264 LN 238 181, 21 21T LO4, A3, 291 127, 40, 199, 96.
123 78 1. 1313 L 156, —1%. LD 174, LA F3LH Y. . T TG4 B ne T [ T Tnl.
23 255, har, 1. &, 1271, LLn, 184, AT, 53, 119, . 1. 2404 Le%. (4] 2234 Tl 3. 217, Inle
1% FE L L1r. 13. 22. 158 1%. 21T, 126, b, 1os. 5%a 159, 54 3. 264 204 . 119. 1% 1. 12
93 s, 1% 13. 22k, 158, 152, 92, [19% 8. 238, 18T, 214 2T 104, 24, 204, 119. 0. - 197. T
n 228, 117. 13. . 158, 19, 217, 128, .. 238 11N 12, 240, 163, 13 251. 127. .. 232, 165,
Eid 238, (R 1. 9. 127, s. 233, An2. N, FITH 1AT. 2l 27T, 106, 62y 206, 49, [ 242 [
o5, iy I, i3 Jha 1%, nr. iza. Tis. 104, 37. [ . . . 737 . A 1N Lis.
n 2535, 189, ”. 2%, e 5. 15). 102, 2. P41 N 187, (8 240, 165, Z. 204, 3o, 4 232, 1+t
» 10, 22¢. 1tMt. . 11, 2. 8. | 1Y 133, iRk, [ N Fel |11 [+ 5 240, (LY 13. a51. 127, 40. 199.

Yarisble Nonbers Aefer to Table 24.

"w.
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Table 42, Ecological Validities and Intercue Redundancies

e GGRRELATION _MATRLX

3 4 5 -1

VaRIABLE 1 2 . e o
NUMBER AGE MARIT STATUS TYPING ADD EDUC  JOB EXPER  YEARS/JOB QUANTITY ADAPTABILITY

1 1.000 077 «0%2 -.005 +548 .333 . 026 -.338

2 1.060 - 048 =210 __,129 058 -.199 056

3 1.000 . 556 . 329 104 410 L022

4 1.000 -4E9 -.035 e 42T L2001

s 1.000 W151 .217 .110

6 1.030 -.107 -.424

Table 43, Utilization Coefficients and Intercue Redundancies

CUGRRELATINON MATRJX

RATE
VARTAoLF 1 2 3 4 5 6 8 R1o, po MTER 2
raan s ) SOE— VR
NIZMaE AGE  MARIT STATUS ADD EDUC  JOB EXPER YEARS/JOB TYPING QUANTITY ADAPTABILITY QUANTITY ADADPTABILITY
t t.000 elat 178 . 096 «317 ~.240 «266 .184 —.186 -1
2 1.309 LORS -, 007 -293% .193 £ 345 L4351 a7 Jio1
3 1.0u0 .56 .277 “,052 L 692 w482 C0la T319
% 14000 +350 l4s <300 W38l 175 104
5 1.000 -065% -512 <560 Tt T o
& . _ 1.900 «002 .029 .934 Con

8LT
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APPENDIX E

EMPLOYMENT FORMS OF FIRMS A AND B



Type or print (in Ink}

= 3AADLD COL UMM —y

ARPPLICANT'S NAME Firet Middle DATE ®AK#aRLD LOCKNLED UsL OwT
HOME ADDRESS - No. mnd Sirwet HEWE SHOKT
(Arll Codt)
Tity. State sad Zip Code ‘ YR
PERMANINT MESSAGE CONTACT
Same. Stret Address, e
Cuy ard Staie of 3omenne
{o'her than spauae’ where
$vu Tay alnova be contacied
EDUCATICHI— High Scheol snd College or Universlly {nclude Chy Attendenct UhiTe ° Grade Point [T Daze
mhd S18ted cour g1 | Mejor Finle Auteage Awarded Awarded
R, — . [ b AL e ware

. i
| | | ! \
| | | I
| | | | ]
| | I |

'

education or
training of ‘
significance

Lisg other l

CHEINDLTGICAL EMPLIYMENT MISTORY ~Arecunt far all time {ar 4t legst the past len yeors, !nacluding V.S Milimey Servicy and Nalian,
Guard [f emplayrd 10 your awn Susiness, givs firm pame wnd compiste addreas of 0 business refertnee who can venly your sctivities during

i
i
f
i
¢

2

F————— SALARY
Fais period If unemployed duting mny part of this Seriad, Mt name and complete sddrens of one peraan, not w retative. whe can venly the [ 0 . e
unemaloyment period You may refer to resume If stimched, hawever, mil fnformation must be given, includirg smidey Tregkdown. [ profes. T4 "0¥R. L 140 mpun) mnTuge viie
aional Riatary ¢atenda beyond ten vears, please include. Your preasent employer will not be contacted without your specifle permianion. 130 Mo dwCinGE QeERTINEY
INCOUPLETE APPLIC ATIONS WILL NOT BE CONSIDERED BaRT oyl 150 —|
PRESENT OR LAST POSITION
] coMBANY | o i VLAY 7O fannin (ast] 3430 i {
ACODRESS (Mo, Streel, City, State and Z.p Code) "l agnus } '
BCE TioON DR TITLE AVAILABI_ITY OATE FtLa ear | ‘
BRIEFLY DESCRIBE YOUR DUTIES e u,-.---n‘ l
| H
NAME OF IMMEZIATE SUBERVISOR [TREAZDN FOR LEAVING OR WANTING TO LEAYE TavAL 1 i
| '
! i !
ToMEANY SR fwiNn TEAN 1T (MONTe W Aet | Bade s !
i
! :
AnDRESS (Mo, Street, City, State mad Zxp Code) eawus ' '
BTSITION AND DUTIES Freco sar 1
T \
1 |
1 |
LPERVISOR | REASON FOR LEAYING . SaTac : |
1 i !
1 ! |
'
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CoMPANTY

. FAGM YNGR W/ VILARY | TO 1MONTUYE M| BATE l ]
ADDRES3 (No rot. Cily, Stxie and Zip Code) —_ LTI I
| |
To3ITION AND CuliES flrio ear | |
arves um...-1 \
. NAME CF IMMEDIATE SURERYISOR FMEAION FOR LEAYING Tora. | ‘
| i |
I covaanry FAGw uTA VLA TD (upain AR | EAIL [ r
ACORESS {No., Streer. Cr'y, S1ate end Zip Code) moHUL [ l
OS5I TION AND DUTIES FieLp wAT | i
i f
OraEm Giwiant | |
WAVE OF fMEDIATE SURSRVISOR REASON TCR LEAYING - Tarag ‘
| l
Lus ":onal pruitionk necessary Lo make thic employment record cover ten {19 yeara or more [conlinoe o0 separate page If aecessnry)
— race | ™ Cousanr LT TaUA FgRITICK
s " wn

[ i " | |
| I | | |

PROFESSIONAL SEFERENCES: Name live (5) persona in your fleid whom you know, and »hom ¥E HAVE YOUR PERWISSION TO CONTACT, preferably professional and technicsl
pertors with whom you héve morked

NAWE HOVE ADDRESS COMBANY OR AFFILIATION — ——  — _ BUIINESS PHONE

LIST CR ORIESLY DESCRIBE sny sugnuficant projectn, thesin nubjects, patent applicer.ons or publtcailons to which you hmve given major effiart ar for which awards have been grented

M ay

BRICELY DESCRIEE the type of work for which you pra best [lited by virtue of your aptiade, (nterests, nducarisn and expenence LOCHHEED USE OnL

NOTE — Complere reverss sice
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The Ages Discriminetion Act of 1967 prohlbits dlacriminotion on the basis of oge with respoct 1o individuals wha are a1 least 40 but leas then 85 yoors of age

PERSONAL FIRITATE TOCIAL FELURITY NUMBLR CITIZENEIIF
DATA R ] ]
Are vou a United Staien Cltiesn? l:' M8 M emplayed con you uubmit w Birth Certificate | [ Ven
: il er other proef of United States Titizeny™ip? y _rwo
P A oeT [ wARTTAT TTATUS =

|¥o. cF aERc
EMILDREN

I€ female and matried or previously married, give meiden name

Do you have o1 have you had in the past any physicel. visual or mental Umitations
ar Jefrcts? Include even thoke that were Lemporanly di Ting

T ¥es e Deacrine

SECURTY CLEARANCE

Irdicate lovel of moit rocenl clearance, date grinted and atere
w ws  tmplured ot that time

Have you ever been grantad

& Secaniy Cleninne a .

Indicate Level of clearance, date when sclion oceurred,
Have you ever had » by whom and where employed at thal 1ime
Swcurily Clearance

a
sunponded, denbed or revoked? Jd

VE You Wheee and when (Employet No.

(7] worked

Ever worked or apptied L2}
or arplied Jor kf] | 1 Appited

work Bl 8 Lockheed Company ?

EMERENCY CONTACT « peune or olher peragn wha ran be contacted in emergency
NamE TELEPHONE (Incl, Area Code)

ACDRESS (No., Streer, Ciry, State and Zip Co

U.5. MiLITARY SERVICE {include Natienal Guard)
amasgu or sTRUIEE 'n-u lDll!nAl&[ cerg lr--: oF DIsTHARGE ‘u(uur prary
ITiTuy

! I ! |

| VARL 0L SCBJEET 1D
I | Fnu.'ultﬂ\rz o

PRIFESSITONAL ORGAMIZATIONS
OR A330C1A TIONS

List B ts which you Selong, y
Trude Urions and '

n
amcERtry o7 o
tan o tte miemb

ase 15t below)

RELATIVES OR ACCUAINTANCES EMPLOYED BY LOCKHEED |
e WEMT — T RS IOk e I ERT ———  RELATIGNS IR

Glve name usrd, whergs used an? explmn

w
Ever worked for Lorkherd
under a diflerent name? C] D

Are you, of have vou evel been & wembar of Any communidt orgdnizaticn or palitical parly ar organizatisg
which advochtrs or advocated the 9verthrow of vur conelitutionai form of governmunt in the Uniled Starew, or
da wou huve or have you had memSership un or alfiflation with any greup, usses
sdvocuted or pdvocnten or deal or leads suppert to eny organization ar mavemen?
ow conslilutipnal form gf Rovernmenl jn the United Siales.

Mion ar greamizaton whach
vorwting the overthraw uf

WRITE ANSWER a 12:- ! 1t yes, name e organizatian and give compiels de:

O NOT TYFE OR PRINT Ng § below ar en separnte page

Heve you ever been convictrd of 4n offonre sgainst the law, or forfeited collpteral. or mre you now una-r
churges for moy offense wgalast the taw? Include any convictions by gencral court<=martint +htle in =mil:'ary
Site. (You may emit: (4 1eallic viglationn [ar whath yad panl 8 fine of 75 60 ar 1¢es: and tb) say offrree
comaitted belure yuur [A1% birthday which wis finnily sdjudicated ona juvemte ¢ or uades A ve
Taw.} Inciude all iastances wheer Anlo cantendere wus rlead, whees Sai! was farfeited, and wh
paid.

rfaneey

®ritr Yen or No glf yem, glve dale, place, charge and dispaaitian below of an Sefudrale page

Guwen
Rave you ever been } [] ¥es Mme—
convicted of n crime

under nnother name? § 8o

e uard, where used and explain

USE THE FOLLOWING SPACE AS REQUIRED

n I Nrreby cer
swodid veu leamn of £ klnd whaisoeser.

ries at Lowkheed? armwers of omisaions made Sy me
Wil carrply with all erders, ralen

peitaue Bl coTpAn:

T Newsoapee & _Cher Meana

Tlraxe nuve b
PLEASE
SIGN

1 sgres 1At the componies

gazine Ad T Lackherd Employee ban repurding ev emplovment or durar on, together wih eay iaformatien ‘hey may Rave regarding me wheiler o aot
<, achooia or persons fooo o st Llability for any damapes whatsoever far issuing

ahall nat be lizb ang reanect i sy tmp\.ay"\r-n' Ie terminated Deceanr f oo s
siionnaire. | ogree 'o submit to physical examLnatiaa. If emplopment oa ohia
naof *hin Comaany. I alse asthorize 1he compa

1, 4chaia ur peragns a

& anfal

READ THE AROVE STATEMENT
AND SIGN APPLICATION HERE:
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LOCKHEED MISSILES & SPACE COMPANY
TECHNICAL AND OFFICE JOB DESCRIPTION

o 2 686-3

GENERAL CLFRX -~ TYPIST

OCCUPATIONRAL SUMUARY:

Must operate & iypewriter at & net speed of S0 words per minute and perform
the general clerical duties of a slmple routine nature, Occasionally operate
and use office machinew incidental to the performance of assignments.

WORX PERFORMED:
Must operate a typewriter at a net speed of 50 words per minute,
Copy data on kardexes, inventory cards, ledgers or similar records.

Copy certaln information from one document to another, maich parta or code
numbers, gquantities, nomenclature, etc.; compare documenta by copying or
chacking numberas or codes from standardized lists.

Type simple tabular data to predetermined forms as required.

Prepare simple reports where information and forms are provided and wherein
the calculations are limited to addition, subtraction, multiplication and
division.

Maintain routine office records following definite written and/or verbal
instructions.

Furnish or relay information, upon request, which can be obtained by cone
sulting foldera, kardex, index flles, ledgers or similar records.

Operate such office machines as adding machine and transfer posting machine,
May maintain index files of addressing plates, mailing plates, mailing lists,
and other materials and documents.

May requisition and maintain adequate stocks of office supplies such as forms,
penclils, paper, folders, envelopes, etc.

Perform simple ealeulations, such as addition, subtraction, multiplication
and division. :

XNOWLEDGE AND ABILITY REQUTRED:

Have a working knowledge of routine office methods. Use arithmetic to make
simple caleulations. Working knowledpe of details of assigned clerical
documents and/or records, Abllity to use the ebove assipned offico machines,
and to operate a typewriter at a net speed of 50 words per minute,

heleased by Wage Adminlstration
December 13, 1971 Agreement



TOCKHLRD MIGHLIES & GPACE COMPANY
THECINYCAL AKD QMFICE JOL 1-GCRIPILION

G 5 108-3

TECIPICAL TYPIST

OCCUPATIOU AL SURMANY ¢

Iayout and type for reproguction purposcs, lechnical manuals, reports and
publications requiring typing of vurious formuldc, end preparatlon of charts,
graphs and schedw.es and forms.

WORK PERFURMED:

Iayoutt mnaterial to provide for proper area, margin, colwm nrrangenznis, and
line spece, location of illustraticons, footnotos, headings end foraulae;
prepare and type charts, graphs, scheodwles end forms. Type final drafts on
multilith pletes, stencils, vellum, bond paper And similar materials for
reproduction PUrpOSEE .

Muy use templates, light tables, and simple drefting instruments to insert
matheogtical symbols, equations goud simidar charecters and fur darawing lines.

Ferfom clerical functions incidentel to above duties.

KHOWLEDGE AND ABILTIY REQUIRED:

Ability to operate o typewriter at a net speed of 50 waords per minuse.
Knowledge of layout and typing requirements for technical materiscl. May
use templates nnd sirple drafiing inctiuments and to make calculations
necessary to layout manual pages, graphs, charls, schedules and forms.

Released by Waue Administration
December 13, 1471 Agrecment
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Education and training
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Present or lz._.
employment
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REQUIRES D
RUSH HANDLIN
INTERVIEW APPRAISAL SHEET @
NAME (PRINT) LAST FIRST INITIAL | CANMDIDATE FOR:
secuan [ suames [ rurore [
DO YOU RECOMMEND WHERE? 1.
EMPLOYMENT? {DIVISION
(IF NO, EXPLAIN iN COMMENTS) YOS — NO . QR PLANTY 2,
DATE AVARABE LOCATION PREFERENCES
FOR EMPLOYMENT,
LIMITATIONSS
BACHELOR'S DEGREE DATA
SCHOOL MAJOR DATE GPA fuaon FLANS GRAD, WORK
QviadgL YES [:|
HIGHEST DEGREE DATA: masiees [J pocroes [ no [0
SCHOOL MAJOR DATE Gra | wasoe
/ posstLy [
SvERALL
WILLING TG TRAVEL? APPLICANT'S
DECISION
SUGGESTED DATE{S) FOR PLANT VISIT % DEADLINE 19
. ACCOUNTING PROCESS ———— TECH. SALES
CANDIDATE'S DESIGN. PRODUCTION QTHER
JOB
INTEREST(S) IND_ ENGR . RESEARCH
MANLFACTURING SALES
INTERVIEWER COMMENTS
[USE REVERSE SITE FOR
FACULTY COMMENTS,
ETC., IF NICESSARY)
RATING SCALE -
OVIRALL 3 - OUTHIANDING, EGIRLE FON 12 OFFIR
- DUTSIANDING, E1G iR
ATING Lo EXCELPNT, SHOI R MAKE CAFLY
3 - COCD, FOSPEC! wiLL WORTH CTNSIDERING
2 = AviRall, CONSILES I NEED 15 GREAT
1= NOT SIHEARLE
DATE
INTERV IEWER: DIVISION: INTERVIEWED:

(0E REVERSE FOR RATING ON APPEARANCE, ATTITUDL, €1C,)



Personal Appearance:

(Remarks)

Plysique: Appearance: Giooming:

{ ) Athletic { ) Hondiome ( } Neat

) Ordinary () Average { ) Ordinory

. ) Shighi { } Poor { } Untidy, Flashy
Speech:

Vocabulory: Articvlotien: Conversation:
{ } Excelient () Distinct () Talks fosily
{ ) Averoge () Average () Acceptable
{ ) Limited () indistinet { ) Reticen?

{ ) Trite { } Unnotral { ) Ronibling
Generafl Behovior:

Manner; Response; Maturity;

{) Cocky () Direct [Considering Ape)
{ ) Self~Confident { ) Neutial { ) High

{ ) Poised { ) Evasive [ ) Average

{ ) Retiring {) Jumps to Concl. () Low

{ ) Self-Comscious ( } Meatolly Alert

( ) Energetic () Dvll

{ ) Over-Agressive { } Hos Common Sense

{ ) Ingralicting () Locks Commen Sense

{ ) Nervous

INTERVIEWER'S OPINIOMNS, FACULTY COMMENTS, ETC:
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FMC CORPORATION

ORDNANCE DIVISION-~SAN JOSE
SALARIED POSITION DESCRIPTION

POSITION TITLE Associate Desipn Engineer CODE 273
REPORTS TO: TITLE__ AS assipnod PREPARED BY (Husrritten) PRB DATE __10/23/01;
SECTION A5 assipned APPROVED By _1C3, GAR DATE __3/17/65
DEPARTMENT Engineering APPROVED y LCD,; FI oATE __3/18/65

PURFCSE OF POSITION:

To design, redesign, lay out, ard detail component parts and assemblies under close
supervision.

1.

2.

3.

L.

REGULAR DUTIES:

Ferforms design work of moderate difficulty under the close supervision and
guidance of a design or project engineer, securing approval for completed work.

Frepares estimates, reports, stress analyses, and other technical czlculations
as required,

Follows up on fabrication of parts in the shop and their incorporation inte the
product or project, recommending design changes to supervisor,

Conducts engineering tests in the laboratory or in the field and prepares test
repcrts,

1.

2,

OCCASIONAL DUTIESs
May direct the work of draftemen assigned for layout and detail work.

May consult with customers, vendors, production employees, ard others conceraing
the advisability of any contemplated design changes.

CORD-PERS-1017 {8/64)
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POSITION EVALUATION

POSITION TITLE dggoeiate Design Engineer __ __ CoOpe__ 279
' ' POINT
FACTOR AND EXPLANATION OF RANKING DEGREE| yarye | TOTAL
RESPONSIBILITY FOR PERSONMNIL
May direct the work of several draftsmen. Functionally responsi-
ble for fabrication follow-up in shop. : :
RESPONSIBILITY FOR BUSINESS DEVELOPMENT
Ynder close supervision contributes to the design and development
of products involving considerations of material costs, producticon
processes, adaptation to tooling, strength of material, appearance|
and mechanical and functional excellence. Contact with vendors,
technical societies, and potential customers in testing the
product, .
RESPONSIBILITY FOR PHYSICAL RESOURCES
Respomsible for drafting equipment and drawings. Responsible for
cost conslderations inherent in design such as materials selectiong
manufacturing methods, and tooling.
PLANNING
Flans work of supporting personnel tc best utilize their various
tevels of ability, Responsible for inherent planning in design
such as most efficient components, materials, methods, ete,
DECISION MAKING
Decides when to rely on standard engineering practices and when
to seek advice from supervisor.
KNOWLED GE=SKILLS=EXPERIENCE-QUALIFICATIONS REQUIRED
BS}ME degree or its eqﬁivalent.. Ability to perform technical cal-
culations used in the field of mechanical engineering and use
“standard engineering manuals and materials catalogues. Select
materials for variocus enginearing purposes under supervision. HNo
previous experience required, Direct and chack the work of as-
sipned draftsmen, Elementary knowledge of machine desipn includ-
ing the desipn of precision machine parts, welded and fabricated
sheet and plate metal assembhes, gearing and mechanical
assemblies.
TOTAL
EVALUATED BY; SJWSC ~ (Berch Mark Job) DAFE 1953 ’
APPROVED BY: DATE SALARY GRADE:

APPROVED BY, DATE




me

o}

ORDNANCEH
ENGINEERING
DIVIBION

Please return by: _

ENGINEFR PERFORMANCE RATING

Judge eoch choroctetistic sepaiotely or independently; that is, you should not el your evaluation of une
trait unduly influence you on ancther. Rote the reviewee in relation ta ather engineers with oppioxi-

malely the some numbos of yeors' experience.

[NAME}

(TIME SN PRESENT CLASSIFICATION) .

{DESCRIBE GEMNERALLY PRESENT ALSIGNMEMNT)

(LAST REVIEW)

[¥EARS EXPERIENCE)

(CLASSIFICATION)

SCHIDULED

(MONTH OF REVIEW)

CONSMDIR ACCURACY, MEATNLSS, & GENERAL EXCELLENCE OF WORK,

QUaLITY
oF
WORK

BELOW 10

10 - 30

AND FROGRESSING
SATISFACIORILY

- 70 0 - %0

ABOVE S0

CONSIDER VOLUME OF WORK COMPLETID,

QUANTITY
CF
WCRK

| 10~ 30

AND FROGRIBIING
SATISFACTORIL Y

0 - 70 70 — 90

I ABOVE 90 l

Lsuow 10
L

I

CONSIDER DEMONSTRATED TECHMNICAL KRDWLIDGE AND ABILITY.

TECHNICAL
COMPITENCE

1w - 230

AMD PROGRIILING
SATISFACTORILY

BLLOw 10

n - 7 0 - %0 ABOVE 90

CONSIDER ABILITY TO GLNERATE NEW IDEAS AND DEVELOP SOUND SOLUTIONS TO PROBLEMS,

CREATIVITY

BELOW 10

l o - 30 —[AND PROGRESSING

SATISFACTORILY

0 -2 70~ 90 ABOVE 90 J
I

CONSIDER ABILITY TO MAKE SOUND DECIWONS,

AND PROGRISSING

- 70 [ 70 - %0

L ABOVE 90 ]

JUDGMENT BELOW 10 ] o - n SATISFACTORILY
L 1 [ [ - ]
COMSIDER INCLINATION AND ABILITY 113 ACT DN OWN RESPONSIBILITY .
AND PROGRLSSING
INITATIVE 8ELOW 10 - SATISFACTORILY 0 -7 v-w ABOVE 90
CONSIBER RELIABILITY IN COMPLENING ASSIGNMENTS AS EXPECTED.
AHD PROGRLSSING
DEPEMDABILITY BELOW 10 o - 30 CATISEAC TORILY 0 - 70 70 - %0 ABOVE 90
CONSIDER ATTTUDE AND WILLINGNESS 10 WORK HARMONIOUSLY
CO-DFRATION 0LOW 10 w0 - 30 ‘;f’”';‘:i’cc']ﬁéii:_::c' - 2 70 - % ABOVE 50
w/SUPERVISOR
ORI
CONSIDER ABILITY TO PLAN, LEAD, AND DELEGATE TOWARD SUCCESSF UL COMPLETION OF ASHGNMENT,
TCACIRSHIF AMD PROGRITSIFG
S MANE gy | HELOW 10 [ w-=» SATISFACIORILY w-n | nw-w ABOVE 90
ABILITY [ ] [ [ ]
Does reviewee fit present clossificotion ? H nal, your recommendalion
“.omment an attendnnce and punctuclity S
. .
\/hen necessory docs reviewee put in extre effor) ; oultide haurs ?
Is reviewee tuking ony courses to improve his volue to FMC?
Viould you lpiefert laccept) frather not haved reviewee in your groep ? (circle one) (OVER}

ORO-715 {1763
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COMMENTS:
(Piease describe and evoluate reviewee's pveral | perfermance, making recommendations for improvement
ond/ o1 explaining strong points. )

OVERALL pELOW 10 J v ]‘;ﬁﬁ'}?gfg?ﬂc W0 70 0 w0 ABOVE 90
EVALUATION T I | I
(SIGNATURE OF REVIEWER) (DATE)
ADDITIONAL COMMENTS:
(To be mode where more thon two evaluoticns would be desirable)
AND PROGRESSING
[
Evi)t’s:»;:.éN BELOW 10 J 10 0 SATISFAC TORILY 30 70 J 7 L] ABOVE %0
] ] |
[SIGNATURE OF REVIEWER) (DATE)
ADDITIONAL COMMENTS:
{To be made by nex! level of supervision)
OVERALL I BELOW 10 _] v ]‘ND FRooRING 0 70 ] 0 %0 AROVE 9C
EVALLATION ¢ | ] SATISFACTORILY .

(SIGMATLRE OF REVIEWER) . {DATE])
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