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INTRODUCTION

This study deals with the experimental application of a structured
job analysis procedure to enlisted and officer billets (i.,e., jobs) in
the navy. (A "structured" job amalysis procedure involves the snalysis
of jobs in terms of the relevance of each of a number of specific job
components, the analysis typically providing for indicating quantita-
tively the relevance of each such component.) The basic instrument
used was the Position Analysis Queationnaire (PAQ) which had been used
with reasonable effectiveness as the basis for the analyais of many
civilian jobs. This study represented, in effect, an extension of the
use of the PAQ to naval billets with particular referencn to its poten-
.:al use for the two-fold purposes of relating naval compensation for
. cumbents of naval billets to that of the compensation for civilian
jobs with similar characteristics, and of assessing its utility for
allocating naval billets to pay grades. For purposes of thias study a
navy version of the PAQ was used. (The development of this will be
discussed later.) ‘

Before describing the present study it would be useful to discuss
the nature of the PAQ and to summarize briefly its applications to
civilian jobs.

/ .
Position Analysis Questionnaire (PAQ)

McCormick (1959) proposed that descriptions of work activities
could be categorized as either "job-oriented" or "worker-oriented."
That 18, activities could be described in terms of the technological
processes or operations making up the job, or in terms of the human
behaviors involved. The two classes of variableg are illustrated with
the following examples. We could say, for example, that a baker 'bakes
bread.”" This would be a statement of a job~oriented element. To
express what the worker does, however, in terms which may also be used
in describing corresponding activities on very different types of jobs,
ve must use other descriptive statements of a worker-oriented nature,
such as, '"'manually pours ingredients into container,' or "observes
conditions of product in process.”

Since worker-oriented job elements tend to characterize the basic
types of "human behaviors" in jobs, they could be used as common denomin-
ators across jobs of many technologically-different types, to reflect
similarities, or conversely differences, between and among jobs in terms
of such human behaviors. Going one step further, it could be hypothesized
that jobs that have in comion some particular human behavior or combin-
ation thereof would also have in common-~insofar as the specific behavior
or combination 18 concerned--similar personnel requirements (such as
aptitudes). Likewise one could hypothesize that they would impose common
personal demands upon the incumbents, and that these common personal




demands, in turn, would warrant reasonably comparable compensation
rates--at least with respact to the demands imposed by their common
charactaristics.

The PAQ in its present form (Form B) is the result of a series of
previous instruments developed over several years (Palmwer, 1958; McCor-
mick, Cunningham, and Gordon, 1967; McCormick, Jeanneret, and Mechmm,
1972).

The Nature of the PAQ

The PAQ consists of 194 job elements of a worker-oriented nature.
Some of the job elements provide for characterizing human behaviors
directly, such as "Color perception" or "Finger manipulation." Others
do not characterize human behaviors directly, but rather do so b:
inference. For example, the job element "@perates Keyboard devices,"
by implication suggestr the human btehaviors involved. Still others,
such as job element '"High temperature" tend to characterize job situa-
tions or contexts to vhich the incumbent must adapt or adjust, thus
implying the form of human behavior (i.e., the adaptation or adjustment)
that the job demands.

Generally, the elements have been selected to encompass the range
of behaviors associated with an S-0-R (Stimulus-Organism-Response)
wodel. The six PAQ division titles are listed below, along with a
"question" that the analyst is to keep in mind while going through that
particular division. It can be noted that the S-0-R paradigm is reflected
in the first three divisions.

1. Information Input (Where and how does the worker get the
information he uses in performing his job?)

2., Mental Processes (What reasoning, decision-making, planning,
and information processing activities are involved in per-
forming the job?)

3. Work Output (What physical activities does the worl.er per-
form and what tocls or devices does he use?)

4. Relationships With Other Persons (What relationships with
other people are required in performing the job?)

5. Job Context (In what physical and social context is the
work performed?)

6. Other Job Charscteristics (What activities, conditions, or
characteristics other than those described above are relevent
to the job?)

Various rating scales are provided for use with the PAQ, the scale
used with a given job element being that which is considered to be most
appropriate for use w'th that element. Five of these scales are used
somewhat generally, each for a number of PAQ job elements, while more



specific, individual scales are provided for use with certain job
elements, not readily amenable to rating with the “general" scales.
Following are examples of two of the peneral scales:

Code Extent of Use (U) Code Applicability (A)

DNA Does not apply DNA Does not apply
1 Nominal /very infrequent 1 Docs apply
2
k]
4
5

Occasfonal
Moderate
Conaiderable
Very substantial

The remaining three general scales are entitled Amount of Time,
Importance to the Job, and Posaibility of Dccurrence. The Position
Analysis Questionnaire (PAQ) (actually the navy version--to be dis-
cussed later) is included in Appendix A; this shows the job elements
and the rating scales used with them.

Previous Research with the "r)

The research to date with the PAQ has been adequately reviewed
elsevhere (McCormick, Jeanneret, & Mecham, 1969; 1972), so will not
be repeated here. A few points, however, will be mentioned that apply
rather directly to the present study.

First, as was mentioned in the ' icussion of the worker-oriented
elements, much of McCormick's work .3 been based upon the hypothesis
that there is some behavioral structure or order underlyimg the "domagn"
of human work. The concept of the worker-oriented element was developed
and refined as an aid in the investigation and utilization of any such
order. To further delineate any underlying structure, each of the
previous instruments developed by McCormick and his associates has been
factor analyzed (Palmer, 1958; McCormick, Cunningham, & Gordon, 1967;
Jeannerat & McCormick, 1969). For the PAQ factor analysis, a sample of
536 job analyses was used, the analyses of these jobs having been
performed in, and by, 70 participating organizations. PFive factors were
first obtained from the factor analysis of the entire PAQ, and 27 add-
itdonal factors were obtained from separate factor analyses of the job
elements within each of the six divisions of the instrument. These 32
PAQ factors are regarded as reasonably gtable job "dimensions" which
can be used to characterize the behavioral activities and related
aspects of a broad variety of jobs, across a wide range of industries.

As implied above, it could be hypothesized that jobs that were
reasonably equivalent in terms of any given job component would also
be somewhat comparable in the demands made on the job incumbents, and
that consequently they should be approximately equivalent in the wage
or salary rates that would be relevant--insofar as that common component
is concerned. Carried a step further this would suggest that the total
job value might somehow be related to the composite of the behaviorally-
characterized components of the jobs. 1In the research with the PAQ



the "components" dealt with are th: job dimensions resulting from the
factor analyses.

To test this hypothesis, 340 of the 536 jobs used in the PAQ factor
analysis were divided into two subsamples. Then various combinations of
the PAQ elements and dimension scores were used as predictors in a
multiple regression analysis, within each of the subsamples, with actual
job earnings as the cr.terion variable. This provided optimal weights,
for certain statistically {dentified job dimensions and elements, for
the prediction of the actual pay associated with the jobs in the sample.
A double cross-vsalidation procedure was then carried out, which involved
taking the weights derived frcw» cne subsample and applying them to the
jobs in the other and vice versa. The resulting ''predicted" rates of
pay were then correlated with actual rates in ecach cross-validation
sample. This analysis process was repeated three times, using as pre-
dictois, first scores on the 5 overall dimensions, then scores on the
27 divisional dimensions, and finally the ratings given by analysts on
each of a number of selected individual eiements. The correlation
coefficients obtained in the cross-validation samples ranged between
.83 and .87 (Mecham, 1970; McCormick, et al., 1972).

A systematic method of deriving predicted job values has been
develouped which is based on the PAQ and the above research. Briefly,
the job to be evaluated is analyzed with the PAQ; the factor score
matrix, obtained as described above, is used to weight the elements for
the derivation of the 32 dimension scores; and finally the regression
weights, derived as described, are applied to the dimension scores of
the job for those dimensions which had been found to be most predictive.
The predicted job values resulting from this process can be viewed as
reflecting the compensation structure found in the regression sample.
That sample, as mentioned, contained analyses of 340 jobs, and these
were obtained from 45 different organizations, located in many different
geographical areas of the United States. All occupational categories
in the Dictionary of Occupational Titles were represented, with the
exception of category 4 (farming, fishing, forestry, and related occu-
pations).

Thus it seems evident that job-related data based on the PAQ can
be used as the basis for deriving predicted job values that are reason-
ably comparable to the actual rates of pay of jobs in the civilian
labor market. This suggests that it may then be possible to derive job
values directly from data based on structured job analysis procedures
(such as the PAQ) without the need for conventional job evaluation
procedures,

Purposes of Present Study

The present study was a probing, exploratory effort to use the PAQ
with a sample of naval enlisted and officer billets directed toward the
two principal objectives that were mentioned earlier. The first and
primary objective was to compare the rates >f pay that incumbents in
various naval billets raceived with the pay that jobs with character-
istics similar to those of the billets would command in the civilian



economy. This was to include a general comparison to obtain an overall
notion of the relationship between the two pay rates, across a variety
of billets, and, in addition, specific comparisons for certain enliated
rates and ratings. The second objective was to explore the possible
relevance of the PAQ for use in the establishment of appropriate pay
grades for naval billets. Since the two objectives in this study are
somevhat distinct, the data relating to the two will be reported, at
least in part, as two separate studies. The sample and the data
collection procedures will be presented only once, but the procedures,
analyses, and results of the two studies will be reported separately.

DATA COLLECTION

The data collection process for the present study involved the
modification of the PAQ for naval application, and the use of the modi-
fied instrument in analyzing both naval enlisted and officer billets
(Harris, 1973). As will be reviewed more extensively in the description
of the sample and in the procedures and analysis sections, most of the
enlisted billet analyses were done by project personnel at the actual
location of the incumbents' work. For the officer billets, the naval
version of the PAQ was used by the incumbents themselves to .<scribe
their own billets. :

Naval Version of the PAQ

A naval version of the PAQ (Form B) was developed for the current
study, which differed from Form B principally in that naval terminology
was used a# much as possible in defining the job elements, and in that
some "examples” of jobs or job activities in the definitions that were
considered to be more relevant to the navy were substituted for certain
civilian examples. In addition, the descriptions of the job elements
were simplified as much as possible.

In the revision process, every effort was made to avoid changing
the basic meaning of the PAQ job elements, yet still to make them more
readily applicable to the navy situation. Naval personnel were used in
this process as much as possible. Twelve naval officers and enlisted
men reviewed Form B, and their suggestions were incorporated into the
first revision. This instrument, in turn, was submitted to seven addi-
tional naval personnel, and further changes were made on the basis of
their comments. The revised instrument, as it was finally used, is
included as Appendix A.

Sample

This study involved the analysis of two samples o naval billets.
The first consisted of 607 enlisted billets on board three aircraft
carriers and in six air squadrons, while the second consisted of 249
officer billets of various types.



The enlisted billets selected for analysis represent a roughly
stratified random sample of all carrier and air squadron billets
found in the Atlantic fleet. Particular naval ratings were chosen for
sanpling 1if they contained a sufficient number of billets to insure that
one or more of them would be available for analysis on board the three
carriers or in the six air squadrons included in the analysis project.
The cut-off selected for thias purpose was 50 billets in any single rate
(pay grade) and rating. t was felt, however, that the purposes of the
study would best be servet if a broad range of rates were sampled in each
rating included in the sample. Therefore, if one or more rates within
a rating were selected on the basie of the above criterion, then often
other rates within that rating were also included which may have had
fewer than 50 billets., For example, if certain rates within a rating
contained 50 or more billets, those ratings were sampled. In addition,
attempts were also made to sample other rates within that rating,
althnugh some might contain as few as 15 or 20 billets. One billet,
then, was included in the sample for the first 50 billets in each rate
and rating represented on board carriers or in air squadrons in the
Atlantic fleet, with some exceptions as noted above. A second billet
was included for the next 25, a third for the next 75, a fourth for the
next 150, anZ one for each 200 thereafter. This process provided a
tentative sample of 750 billets. In addition, for certain special
analyses (to be described later), larger sample sizes were included for
each of three selected ratings. The three vere Aviation Electronics
Technician (AT), Boilerman (BT), and Machinist Mate (MM). As the sample
was originally planned, 100 billets were to be analyzed in each of these
ratings.

Using the above guidelines, a proposed sample was developed
which specified the number of billets in each rate and rating to be
analyzed, on board the three carriers and separately in the six air
squadrons. The incumbents required in the sample for each rate aad
rating were then selected at random from the carrier and air squadron
rosters to have their jobs analyzed. Because of time limitations
aboard the carriers and problems encountered in arranging interviews
with some of the incumbents selected, it was not feasible to adhere
rigidly to the tentative sample. Very few billets were analyzed that
vwere not included in the sample, but it was not possible to analyze the
full 750 billets that were included. The final number of billets
analyzed was 607. This included 459 billet analyses in 47 separate
ratings, and a. additional 148 analyses in the three ratings sampled in
depth. The total number of billets analyzed in each of the three con-
centrated ratings, including those in the "general sample" plus the 151
additional analyses mentioned above, vas:

Aviation Electronice Technician (AT) . . . 78
hil emn (BT ) L ] L ] L ] L ] L ] [ ] [ ] L ] L ] L] L ] L ] L ] L ] 54
Hachinist Hate (MM) * 8 & o % 8 ° ° s o o 79

The second sample consisted of 249 job analyses obtained from
officers attending the Naval Postgraduate School and officers assc-
ciated with the Naval Safety Center. Unfortunately this sample was not
as representative as was desired. As the following table indicates,




the lower and higher ranks (Ensign, Lieutenant (Junior Grade), and
Captain) were subatantially underrepresented.

Number Included

Qfficer Pay Grades in Sample
Warrant Officer 2
0-1 Ensign &
0-2 Lieutenent (Junior Grade) 12
0-3 Lieutenant 81
0-4 Lieutenant Commander 112
0-5 Cummander 35
0-6 cCaptain 5°

Procedure in Analyzing Billets

The analyses of most of the enlisted billets were performel by
project personnel, with a few being done by military personnel hired
from the ghips' companies. Information for each analysis was obtained
by interviewing the job incumbent and in some instances by also
observing the incumbent performing his job. The average time required
for an analysis was about one hour. It should be kept in mind, however,
that there was considerable similarity in many of the billets analyzed,
especially those within a given rating. Because of this, certain job
elements were given the same rating as they applied to many billets.
This similarity, of course, decreased the amount of time required for
an average analysis.

The analyses in the officer sample were performed by the officers
themselves as related to the assignments they held immediately prior to
their Postgraduate School or Safety Ceuter assignments. The reliability
of analyses made by incumbents in supervisory and management positions
vas investigated in an earlier studv with the PAQ (McCormick, Jeanneret,

& Mecham, 19-)), and it was found . average .84 and .89 in two samples.
On the basis of this reliability .. was felt that it would be satisfactory
to have the officers analyze their own jobs.




STUDY ONE: THE COMPARISON OF COMPENSATION FOR INCUMBENTS
OF NAVAL BILLETS WITH THAT FOR CIVILIANR

JOBS WITH SIMILAR CHARACTERISTICS

The respectable correlations that have been obtained between
predicted job values based on PAQ data and actual compensation rates
(Mecham & McCormick, 1969; McCormick, et al., 1972) would suggest a
number of tentative conclusions. Pirst, substantial support has been
provided for Mecham's (1970) hypothesis that the behaviorally-related
job elements of the FAQ have an important and predictable relationship
with ratee of monetary compensation for jobs. Second, those relation-
ghips appear to be reasonably consistant across organizations, industries,
and even geographical areas. Third, conaiderable evidence¢ has been
provided supporting the utility of McCormick's "worker-oriented” element
concept as a descriptive device for use in deriving job values. In
general, then, the method of deriving job values that has been developed
with the PAQ seems to make it possible to “capture" and then to apply,
the relationships existing between the PAQ job dimension "scores" of
jobs and the compensation rates of jobs in the civilian economy.

If we accept these conclusions, it would appear that the available
research relating to the PAQ could possibly have some relevance in navy
wage and salary administration. In turn, it would seem that estimated
values of navy billets, as based on the relationship between the PAQ
dimensions and civilian compensation rates, might be considered as
reflecting the rates of compensation that would be appropriate for
civilian jobs having characteristics similar to those of the naval
billets. Such values could conceivably be used operationally as the
basis for comparing the compensation of naval billets with that for
civilian joba with similar characteristics.

Procedures and Analysis

The present study was directed toward providing the basis for
such comparison, that is, the comparison of the compensation received
by billet incumbents in the navy with the pay that would be 2ppropriate
for jobs with similar characteristics which exist in the c¢ivilian
econony. The major aspect of this comparison involived all of the rates
and ratings included in the combined enlisted and officer samples, and
was concerned, generally, with obtaining an indication of the overall
relationship between the naval and civilian values. The specific
methods used in making the comparisons for this phase of the study will
be reviewed later in some detail. Generally they involved comparing
the estimated "civilian'" job values of the billets within the combined
officer and enlisted samples with the actual rates of compensation for.
the billet incumbents. This comparison was made primarily with respect
to the naval personnel in various rates and ranks.

A secondary phase of the comparison was concerned with determining



if the billet characteristics associated with certain specific ratings
would command significantly different rates of pay in the civilian
economy. The civilian. job values were derived for billetms in the AT,
BT, and MM ratings, and the means of these values for the various rates
and ratings were then statistically compared to determine if the
differences between them were significant.

Derivation of Civilian Job Values

The process used in obtaining the civilian job values for the
naval billets was reviewed in the introduction in connection with the
use of the PAQ for establishing compensaticn rates for jobs in the
civilian economy. Very briefly, the faator score matrix obtained by
Jeanneret and McCormick (1969) in a fa.tor analysis of PAQ job analysis
data for civilian jobs, was used to weight the PAQ element ratings of
each navy billet snalyzed. This resulted in 32 factor or job dimension
scores for each billet. Regression weights, obtained on the basis of
‘data derived from a sample of civilian jobs (Mecham & McCormick, 1969),
were then applied to the scores of each billet on certain statistically
identified dimensions to derive a predicted value for that billet. This
value could be thought of as reflecting the compensation that would We
appropriate for the individual billets if they were compensated in the
same way as jobs in the civilian economy that have similar character-
istics. This value will be referred to in the remainder of the study
as the 'civilian job value."

The compensation rates upon which the regression weights were
based were collected in 1968 aud 1969, consequently an adjustment
had to be appliec to the ":iivilian job values' for approximated
increases in rates cf pay since that time. The amount of the adfust-
ment was determinec by comparing the "gross average weekly earnings"
for production or nonsupervisory workers for January, 1969 with the
same index for January, 1973 (U.S. Bureau of Labor Statistics, 1969,
1973b). This comparison indicated that earnings for such workers had
increased 24.7% over that interval of time, for this particular category
of workers. A similzr survey, covering certain professional, adminis~
trative, technical and clericsal workers, Ieflected a comparable increase
(8.S. Bureau of Labor Statistics, 1973a).” The "civilian job value"
obtained for each billet, then was increased by the 24.7Z to reflect the
average change in job values since 1969.

Comparisons Inﬁolvigg,the Total Sample

Once obtained, the "civilian job values' were compared, in several
different ways, with three indices of naval compensation, based on

1'rhe average annual salary increase for the professionzl adminiatrative,
technical and clerical workers covered by this survey was 6.11% for

the years 1968 through 1972, as compared with 5.382 for production,
nonsupervisory workers over the same period of time. Since these
differences were not appreciable, a decision was made to apply one
adjustment to all jobs, namely that applying to production workers.
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various combinations of the total direct pay and the monetary value of
the fringe benefits that are granted to naval personnel. The first of
the three was the naval compensation for each of the incumbents of the
billets analyzed. As the name implies, basic compensation is the com~-
pensation rate for the incumbent, based exclusively upon his rate or

rank and cumulative years of service. It does not include such addi-~
tional compensation items as the zubaistance or quarters allowances.

The second value, referred to as direct naval compensation,
includes essentially the payments that are made directly to the
incumbent plus an estimate of the value of the tax advantage accruing
because of the exempt status of certain allowances. Specifically
included in this index is the basic compensation plus the following
additional items as they would be applicable to the individual;
quarters allowance, subsistance allowance, sea duty pay, family sepsaration
allowance, and an estimate of the value of the tax advantage. Estirates
of the value of the quarters and subsistance allowance are .included in
the computation of direct naval compensation, under certain conditions in
which the incumbent does not receive these benefits in the form of direct

payment,

The third compensation value, which is entitled total naval
compensation, consists of the direct naval compensation, plus estimates
of the value of retirement, medical care, commissary privileges, life
insurance benefits, and an additional adjustment for tax savings. It
represents. a more global index of the estimated monetary value of the
basic compensation to naval personnel plus most forms of indirect
benefits such as fringe benefits.

Since the total naval compensation involves fringe benefits which
were not included in the computations for the civilian job values of
the naval billets, an adjustment was required to compensate for that
difference before the two values coul:. be compared. The most recent
available survey, providing the information necessary for such an
adjustment, was conducted in 1968 (U.S. Bureau of Labor Statistics,
1971). Employer expenditures for retirement, health, and insurance
programs, as reflected by this survey, equaled 13.23% of the direct
compensation paid to the employee. Consequently the civilian job
values were increased by that smount before they were compared with
total naval compensation.

A number of the allowances and benefits are not directly related
to the requirements or responsibilities of the billets of the incumbents,
but rather are determined by such factors as the dependency status of
the incumbenta, and their plans to remain or not remain in the service
(wvhich would influence the applicability of retirement benefits).
Therefore the comparison of naval and civilian compensation rates would
depend to a considerable extent on the assumptions one might make
regarding the incumbents. This being the case, it was considered
desirable to make the comparisons on the basis of thre« different sets
of assumptiona. These three sets of assumptions ware established so
“that they might reflect compensation rates that would be "high" and
"low" in terms of the variations in compensatien that might be applicable
to such benefits as the subsistance allowance and the quarters allowance.
Provided below, in outline form, are the three sets of assumptions.
EI{I(jrhe values of the variour denefits and allowances under each are given

IText Provided by ERIC



in Appendix D.
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The first set of assumptions provides the higher

estimates for the applicable allowances, and the second and third
scts of assumptions, which are based on slightly different combina-
tions of compensation components, provide lower estimates. It was
felt that these values would reflect the approximate "range" of com-
pensation of billet incumbents as this range might be influenced by
the "status" of different incumbeats and their relevant allowances,

benefits, etec.

Higher pay (A) assumptions.

1.

.Pay grades E-2 and E-3 . . . . . .

Number of dependents:

E-4 o o v v v o v v 0
E=5 . . .. .
E-6 through E-9 . . . .
0-1 . . ¢ v ¢ s o o o
0-2 & v v e v 0 e e
0-3 through o-6 . . . .

W L= O

Incumbents performing sea duty.

Incumbents' families live off basz in their
own homes.

Incumpents' families use the PX and commissary
extensively.

The incumbents are plarning on a career in the
navy with consequent eligibility for retirement
benefits.

Lower pay (B) assumptions.

Number of dependents:
All pay grades « . + « o ¢« » = » . 0

Incumbents are performing sea duty.
The incumbents are planning on a career in

the navy with consequent eligibility for
retirement benefits.

Lower pay (C) assumptions.

1.

Number of dependents:
All pay grades . . . . . . . . .+ + 0

Incumbents performing sea duty.
The incumbents are not planning on a career

in the navy, and will not receive retirement
benefits.
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Annual values for the various allowances and benefits, under
the different ausumptions, were extracted from a table of such values
prepared especially for the present study by the office of the Director
of Compensation Studies, Office of the Assigtant Secretary of Defense
(Manpower and Reserve Affairs). A breakdown of the values assigned to
the allowances and benefits under each of the sets of assumptions is
included as Appendix B. These, and all other naval compensation
figures used, are based on the navy salary schedule in effect as of
January 1, 1973.

It 18 recognized that these alternative assumptions would not be
equally probable in the case of naval personnel in the various pay.
grades. For example, the piuportions of personnel who are planning on
a career in the navy differs for different pay gradea--both for enlisted
and officer personnel. With one exception, however, the assumptions
were applied consistently to all pay grades in order to provide a
reasonably consistent base for estimating "upper'” and ''lower" bound
values for personnel in the various pay grades. The exception was that
relating to number of dependents in the case of the "A'" agsumptions.
For this factor the number of dependents "assumed" for the various pay
grades was that which, on the basis of actuarial data, was most typical
of those personnel in the various pay grades.

Two methods were used in comparing the civilian job values with the
navy compensation rates. First, the estimated civilian rates (in
dollars per month) were correlated with the monthly naval compensation
rates of the incumbents of the billets. Separate correlation coeffi-

. clents were computed, under the three sets of mssumptions, for the
enlisted, officer, and combined samples.

It will be recalled from the sample that was described earlier,
that the range of ranks represented in the officer sample wzs somewhat
restricted. The sample contained only four officers in pay grade 0-1
{Ensign), twelve in 0-2 (Lieutenant, Junior Grade) and five in 0-6
(Captain). It was felt advisable, therefore, to correct correlations
involving the officer sample for restriction of range. The method
outlined by Thorndike (1949, p. 174) was used for making this correc-
tion. It 18 recognized that some of the assumptions of the restriction
of range correction may not be met, particularly the assumption regarding
. normal distributions of the population on the variables used (Guilford,

1965). For this reason the corrected results should be viewed somewhat
tentatively, :

The second comparison of civilian and navy job values consisted of
a presentation of bar graphs to illustrate the relationship between the
civilian and naval compensation rates for the incumbents in each rate
or rank. The mean annual civilian job values were compared with the
mean annual direct naval compensation and total nsaval compensation
values. In the case of the comparison of the civilian job values with
total naval compensation values, the civilian job values used included
the addition of 13.23 percent for "fringe benefits" mentioned on page 10,
since the total naval compensation values also included all forms of
fringe benefita.




Comparisons Involving Only the AT, BT.and MM Ratings

It will be recalled from thc sample description that a gemeral
sampling scheme was developed that would provide a roughly stratified
random sample of enlisted billets. 1In addition, three ratings were
selected for special analysis purposes, and therefore larger samples
were drawn for these ratings. The total number of billets in these
three ratings included 78 biliets in the Aviation Electronics Technician
(AT) rating, 54 in the Bollerman (BT) rating, and 79 in the Machinists
Mate (MM) rating. FEight job analyses were pulled from the samples of
these three ratings, however, because the incumbents' job responsi-
bilities were not related to their ratings. As en example, one
Boilerman lst class, at the time his billet was analyzed, was acting
as a ship's investigator. The final samples included 72 AT's, 52 BT'e,
and 79 MM's. ~

In beginning the analyais of these data, correlations were first
computed, within each of the three ratings, between the civilian job
value and total naval compensation. The latter was computed under
agsumption A.

The next two steps in the analysis of the data involved testing the
significance of the differences between the civilian job values
associated with various groupings of the AT, BT and M billets. First
the billets were grouped according to rating, without regard to pay
grade. The difference between the civilian fob values associated with
each of the three ratings was tested for significance, using a single
factor unweighted me ans analysis of variance (Winer, 1971, p. 218).

Next the billets were grouped by rate and rating, and the differences
between the mean values associsted with the different groups were teated
for significance, usir: Newman-Keuls tests (Winer, 1971, p. 191). The
mean values within the AT rating were compared, then within BT, MM,

and within pay grades E~3, E-4, etc. Table 1 provides the mean monthly
civilian values for each rate or pay grade, and rating. Reference to
the arrangement of the data in the table may provide some assiatance

in following the analyses described.

Results

In comparing naval compensation received by billet incumbeuts and
civilian job values cf billets, it will be recalled that several compu~
tetions of naval compensation were used. Pirst, three different
coabinations of naval compensation components, entitled basic compensa-
tion, direct compensation, and total compensation were considered. Each
of these, ir turn, was computed under three different sets of assumptions,
which were developed to reflect approximate upper and lower bounds of
componsation for incumbents in particular pay grades, depending on
different assumptions regarding the status of the incumbents including
. dependents, intention to remain in the service, etc. The estimated
values of the various naval allowances and benefits used in computing
these different naval compensation rates rre given in Appendix B. These
were provided for this study by the Office of (he Director of Compensa-
tion Studies, Office of the Assistant Secretary of Defense (Manpower and
Reserve Affairs). '
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Table 1

Mean Civilian Job Values Appropriate to Personnel in Given Pay Grades
Within AT, BT, and MM Ratings

Rating

Pay grade AT BT MM
E-2 $ - $505 $538
(N=0) (N=5) (N=2)

E-3 568 543 589
(N=16) (N=17) (N-16)

E-4 590 594 658
(N=20) (N=14) (N=30)

E-5 640 688 719
} (N=20) (N=8) (N=18)

E-6 71 918 708
(N=11) (N=4) (N=8)

E-7 872 814 889
(N=4) (Nw4) - (N=5)

E-8 727 - -
(N=1) (N=0) (N=0)
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Using the different assumptions and combinations of allowances and
benefits, a total of nine naval compensation values was computed for
the incumbents in each of the billets. In turn, these nine values, as
computed for all billets,'were then correlated with the civilian job
values, Such correlations were computed separately for each of the
enlisted, officer, and comhined samples. The results are given in
Table 2. The average correlations across all "assumptions' and compu-
tations of naval compensation for the three samples (enlisted, officer,
and combined) were respectively .63, .28, and .83. When corrected
for reastriction of range, the average correlation in the officer sample
was .15. As is evident from Table 2, the various correlations computed
within the three samples were very similar. The different sets of
assumptions, although substantially affecting the level of compensation,
did not significantly affect the correlations between the civilian and
naval compensation rates. Similarly, the addition or deletion of the
various benzfits and allowances had little effect on the basic correla-
tions.

The second set of comparisons, which involved the complete enlisted
and officer samples, is presented in Fi; -:ves 1 and ?; the mean values
used in preparing these figures are given in Appendix C. To briefly
review the naval compensation values used, the direct naval compensation
and total naval compensation represent two indices of naval compensation
based upon two different combinations of naval allowances and benefits
applicable to naval personnel. The direct naval compensation consists
essentially of all direct monetary payments received by the incumbent
plus some money equivalents in the form of subsistance and quarters
allowances, and the value of certain tax advantages. The total naval
compensation includes the direct naval compensation plus the value of
all fringe benefits and additional allowances.

The graph in Figure 1 illustrates the relative levels of the mean
direct naval compensation and mean civilian job value for each pay grade;
(the mean civilian Jjob values in this comparison did not include the
adjustment for fringe benefits). In turn, the graph in Figure 2
gimilarly illustrates the relationship between mean total compensation
rates and mean civilian job values, including the adjustment of 13.23
percent for fringe benefits. As can be observed in both of these figures
the estimated civiiian job values consistently increased with the incum-
bent's pay grade. The mean civilian job values were generally higher
than the corresponding naval values for the enlisted rates and for the
first two officer ranks, but tended to be lower for the other officer
grades, especially 0-5 and 0-6. It should be noted, however, that the
sample sizes were very small for the high and low officer pay grades,
and little dependence should be placed in the results associated with
these ranks.
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Table 2

Correlations Between Civilian Job Value and Three
Indices of Naval Compensation, Each Computed Under Three
Setas of Assumptions Regarding the Billet Incumbents

Sanple md type HAII "B" "cll

of compensation Assumptions Assumptions Assumptiona

Enlisted sample

Basic compensation .63 .63 .63
Direct compensation .65 .63 .63
Total compensation .64 .63 .63

Officer sample

Basic compensation .28 .28 .28
Direct compensation .29 .28 .28
Total compensation .29 .28 . .28

Combined sample
Basic compensation .83 .83 .83
Direct compensation .84 .83 .B3

Total compensation . 84 .83 .83

-
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Comparison of Mean Direct Naval Compensation and Civilian Job Values

Differences in the civilian and naval compensation rates (both
direct and total) were particularly pronounced for single enlisted
personnel (B and C assumptions) who were assumad not (o be receiving
some of the allowances and benefits paid to personnel with dependents.
The mean difference for this group between civilian job values (excluding
fringe benefits) and direct naval compensation, across all rates, was
$3,068 (as based on data in Appendix C, Table Cl), As shown in Pigure
1, the difference betwezn the two mean values was relatively consistant
across the rates.

For the enlisted personnel under the A assumptions the differences
between civilian job values and naval direct compensation was considerably
smaller, although the civilian rates still averaged $1,129 higher than
the naval. The mean difference by rate for the enlisted sample, under
the higher (A) assumpticms, ranged from $1,364 for pay grade E-2 to
$318 for pay grade E-7,

The differences in direct compensation were not as consistant
for the officer ranks, although again tlls was probably due in large
part to the very small sample sizes in the high and low officer ranks.
The civilian job values, as mentioned, were considerably higher than
the naval for the lower pay grades (0-1 and 0-2) and substantially
lover for the higher pay grades (0-5 and 0-6). This was true under
both the higher (A) and lower (C) assumptions.

Comparison of Mean Total Naval Compensation and Civilian Job Values

The comparison of mean annual civilian job values wilh mean total
naval compensation included the fringe benefits for both values, and
is based on data in Appendix C, Table C2. The pattern of differences
(Figure 2) was similar to that noted in comparing the civilian and
direct naval compensations. Again the civilian pay was gencrally
‘highex than that for the enlisted billet incimbents, althougzh under the
A assumptions the difference was very small for the higher pay grades.
In fact the mean total naval compensation associated with the E-7 pay
grade was slightly higher ($358) than the corresponding civilian value,
when computed under the A assumptions. Under the C assumptions, the
difference increased substantially to en average of $4,348 per year for
the enlisted pay grades,

The differences for officer pay grades followed approximately the
game pattern as described for direct naval compensation. The civilian
pay was again higher for pev grades 0-1 and 0-2, and lower for 0-4, 0-5
&nd 0-6 .

Comparisons of Naval and Civilian Job Values Within Selected Ratinga

As was reviewed in the description of the sample, additional billets
were selected for analysis from three ratings (AT, BT, and MM). The
larger sample sizes in these ratings were obtained in order that statis-
tical analyses, in addition to those performed on the total sample, might
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be performed. The first of these consisted of correlating the total naval
compensation, computed under A assumptions, with the civilian job values.
This was done separately wichin each of the three ratings. The correla-
tions obtained were:

AT e o & ¢ 8 o e & & s o . 73 (n- 72)
BT 5 8 8 & & & & 8 & s s o . 66 (n-SZ)
MH 8 o & o & & e o o & s+ » . 46 (n-79)

The next series of analyses, involving these three ratings, was
aimed at determining if there were significant differences in the civi-
lian job values associated with billeta in the different ratings, and
if there were consistent significant differences betweer the civilian
job values for billets in different rates (pay grades) within the same
ratings. The analyses performed consisted of a single factor unweighted
means analysis of variance and a number of Newmar-Keuls tests.

The analysis of variance indicated no significant difference in
the civilian job values associated with the billets, across the three
ratings. In looking at Newman=Keuls tests, again across ratings (see
Table 1), significant differences (p < .05) were found between the mean
civilian job values in the E-4, E~5 and E-6 pay grades. No pattern of
differences, however, was avident. There was no particular tendency
for there to be signiticantly higher values in one rating than in
another,

The results of the Newman-Keuls tests performed on the mean
civilian job values of rates, within each of the ratings, indicated a
pronounce- pattern of significant differences, as would be expected.
However, there were not regular, consistant differences between the
means of the different pay grades. This 18 quite probably due in part
to the small sample sizes in some of the rates and ratings. The
significant differences that were found are shown in Appendix D. With-
in the AT rating, the differences in the mean civilian job values vere
significant between all pay grades except between levels E-3 and E-4.
Regults in the other two ratings were ronsiderably more mixed.

Discussion

The correlations between the civilian job values derived for the
billets, and various indices of the naval compensation received by the
billet incumbents, were reasonably high in the present study, particu-
larly within the combined sample. The average of the correlations
obtained in the combined sample, using the three indices of naval pay,
each computed under the three sets of assumptions, was .83. This
would ind{cate that there 1s a substantial relationship between the
compensation received by the billet incumbents and the compensation that
would be appropriate for jobs in the civilian economy having character-
istics similar to those of the billets. Correlations between the two
values were very consistent, regardless of the particular index of
naval compensation used, and they were not significantly affecc«d by the
various assumptions made regarding the incuubents.
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The results of the atudy relating to the relative levels of
civilian and naval compensation in the different pay grades were rather
straightforward, and would not seem to require extensive elaboration.
Within the enlisted sample, the mean civilian job values for the various
pay grades were generally higher than the mean naval compensation values.
This was consistently true with regard to the direct naval compensation
and was also the case with the total naval compensation, with the
exception of one pay grade (E-7, assumption A). The difference in
levels was most pronounced, however, between the civilian values and
direct compensation rates than with total compensation. The comparison
of total compensation was made with civilian job values that also in_luded
an addition of 13.23 percent for fringe benefits. However, benefits and
allowances for naval personnel represent a larger proportion of their
"total" compensation than in the case of civilian personnel, thus tending
to reduce the difference when a comparison is made én the basis of total
compensation as contrasted with direct compensation.

The differences between either the direct nr total mean compensa-
tion values and the mean civilian }ob values for the various ramnks was,
of course, greatest using the B and C assumptions, which were developed
specifically to provide lower bound values for the different pay grades.
However, using any one of the three sets of assumptions, civilian values
were still gemerally higher than naval compensation rates.

Within the officer pay grades, the differences in civilian and
naval compensation levels were not as consistent. As reviewed $n the
results section, the lower ranking officers received considerably less
compensgation than would have been received by job incumbents in the
civilian economy working in jobs with characteristics similar to those
of the officer billets. Higher ranking officers, on the other hand,
received considerably higher compensation than did their civilian
counterparts. The sample sizes associated with the high and low
officer ranks, however, were very small, and very little significance
should be attached to the comparison involving these pay grades.

In examining the results relating to only the AT, BT, and MM
ratings, it was somewhat surprising to find that there were not signi-
ficant differences in the civilian job values associated with the three.
There was some anticipation that the Aviation Electronic Technicien (AT)
billets would command higher pay in the civilian economy than would the
billete in the Boilerman (BT) and Machinists Mate (MM) ratings. The
similarity of results may very probably have been related to the parti-
cular echelon of electronics maintenance performed in the air squadrons
sampled. Only the lower echelons of maintenance were handled by the
air squadron perscmnel. The electronics maintenance functions involved,
principally, rather alementary tests on electronics equipment in air-
craft, and the replacement of component modules. When defects were
discovered, the modules (referred to as ''black Boxes") were simply
taken out and .sent to a higher echelon repair shop. Frequent comments
were heard, during the billet analysis interviews, regarding the
tediousness and simplicity of the maintemance functions. As one
incumbent stated, "A trained monkey could do this work." The results
could quite probably have been different had the AT billets been
sampled from activities concerned with the higher echelons of maintenance.
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STUDY TWO: THE RELEVANCE OF STRUCTURED JOB ANALYSIS PROCEDURES FOR

THE ESTABLISHMENT OF.PAY GRADES FOR NAVAL BILLETS

As indicated in the introduction, the second phase of the current
research project vas directed primarily at assessing the possible relevance
of structured job analysis procedures (such as the PAQ) for the establish-
ment of pay grades for naval billets. Previous studies have provided
considerable evidence that job values can be derived from PAQ job analysis
data that correlate highly with actual compensation rates in the
civilian economy (Mecham & McCormick, 1969; McCormick, Jeanneret, &
Mecham, 1972). However, to date there has not been an application of
this procedure in the military service. A logical extension of the
earlier research was therefore to apply similar procedures to a sample
cf military jobs in order to determine the relevance of such a pro-
cedure to the military complex. The present study, then, consisted of
the application of the procedures developed by Mecham and McCormick to
a sample of naval billets.

The rationale underlying this approach to the derivation of job .
values was reviewed in the introduction. A number of basic "dimensions"
of work were delineated through the factor analysis of PAQ data, and
these dimensions were used in characterizing the behavioral activities
and contextual aspects of jobs. It was hypothesized that if the same
"liehavioral" dimensions were represented in a number of jobs, then
those jobs should be reasonably equivalent in the demands made upon
the incumbents. Further, to the extent that the same characteristics
or dimensions existed in the different jobs, the jobs should warrant
similar compensation rates.

The use of the PAQ for deriving job values has previously been
outlined in some detail. It will be recalled that job dimension
scores were derived for each job, as mentioned above, and that these
were then used as predictors in a regression analysis, with compensation
ags the criterion variable. This provided the optimal weights for the
dimensions, for the prediction of the pay rates in the sample of civilian
jobs.

As pointed out by Mecham (1970), this regression approach to the
weighting of the factors could in gome ways be considered as a policy-
capturing model. The procedures were designed, in a sense, to 'capture"
and consistantly apply the relationship existing between the job dimen-
sion scores of jobs in a sample, and actual compensation rates for the
jobs in the sample. This differs somewhat from the common conception
of "policy-capturing" in that in Mecham's procedures little emphasis
is placed upon the delineation of policies, per gse. Rather, interest
is focused on determining, for one sample of jobs, the relationship
between combinations of job dimension scores and going rates, and the
application of data from that relationship to other jobs fo predict
their appropriate rates of pay. The usual connotation of the term,
policy capturing, generally relates to decision rules associated with
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individuals (Hazel, et al., 1966; Christal, 1967), whereas the present study
might be viewed as dealing with prevailing wage and salary "practices'

as reflected by going rates o: pay for jobs, which presumably have

been influenced largely by supply and demand factors. This distinc-

tion should be kept in mind in connection with the term, policy

capturing, as it is used in this study.

In a sense it can be said that conventional methods of job
evaluation can also be viewed in this rame frame of reference-—of
combining the ratings of jobs on various factors in such a manner
that, in combination, they reflect the prevailing "practices" in
establishing compensation rates for jobs. Such systems, however,
characteristically involve the process of "esvaluation” of jobs, which
consists of making judgments of the level of each of several factors
on the basis of written job descriptionms.

The possible use of a structured job analysis procedure as the
basis for establishing compensation rates for jobs is predicated on the
notion that common job components impose common job demands upon
incumbents, with the implication that jobs that are equal in terms of
certain components presumably should warrant comparable compensation
insofar as those components are concerned. Given the ability to
quantify such components (such as by the use of job dimemnsioi: scores),
it might then be possible to use such valuss as the direct basis for
estimating compensation rates, via the "policy capturing" approach
used by Mecham. If this can be done with acceptable validity, the
conventional job evaluation processes might be eliminated. In other
words, job values could be derived statistically on the basis of
quantitative job data obtained by a structured job analysis procedure.
This study consisted of the experimental application of this approach
to a sample of naval billets, using the PAQ as the job analysis
instrument,

Procedures and Analysis

The basic procedures for exploring the possible utility of the
PAQ as the basis for determining appropriate pay grades for naval - ~
billets consisted of three features, as follows:

1. The statistical derivation for the naval billets of
job valuee based on PAQ analysis of the billets
(actually different procedures for doing this were
used), these serving as predictors.

2. The estimation for hypothetical billet incumbents
of three levels of compensation that would be
appropriate for them as based on certain combin-
ations of assumptions to be described later, these
serving as criteria.

3. The determination of the relationships between the
different sets of predictors, the PAQ-based job
values mentioned in (1) above, and the three sets
of criteris, the naval compensation values mentioned
in (2) above.
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1

The primary index used in the present study in assessing the degree of
relationship was the correlation coefficient, although other statistical
indices were also used, particularly in relation to one of the procedures
for deriving the estimated PAQ-based job values. The validation process
was complicated somewhat by the fact that there were a number of naval
compensation values that were used as criteria, and there were also
several variations on the policy capturing procedures used in deriving

the job values. The various combinations of criteria and methods required
separate validation.

The first two of the naval compensation values considered as criteria
were both entitled total naval compensation. Included in the computation
of these two values were all direct monetary payments to the billct
incumbents plus the values of the various naval allowances and benefita.
As discussed in Study 1, however, the values of the allowances and bene-
fits that an incumbent receives are determined by a number of factors not
directly related to his billet requirements. These include principally
his dependency status and retirement plans. Therefore to facilitate the
generalization of the results of this study, certain assumptions were
made that would provide for the consistant application of the various
benefits. Three such sets of assumptions were developed for Study 1,
and two of them (provided below) were used in this study. The first
(A assumptions) provides compensation values near the high end of the
compensation range for a particular rate or rank and time in service.

The second (C assumptions) results in values near thc low end of the
compensation range. Specific values for the various allowances and
benefits under the two sets of assumptions are provided in Appendix C.

Higher pay (A) assumptions

l. Number of dependents:
Pay grades E-2 and E-<3 . . . .
E-4 . . i e e e e e e e e
E-Soooo.oo.oooo.o
E-6 through E-9 . . . . . « . &
0-1 . & i v v e e e e e e e e

0"2 ® ® 6 & o o o 2 ° e 0 o e

.
W WD EEO

0-3~000O0000000000
2. Incumbents performing sea duty.

3. Incumbents' families live off base
in their own homes.

4. Incumbents' families use the PX and
commissary extensively.

5. The incumbents are planning on a

career in the navy with consequent
eligibility for retirement benefits.

Lower pay (C) assumptions.

1. Number of dependents:
All pay grades . . . « « « « . . 0
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2. Incumbents performing sea duty.

3. The incumbeuts are not planning on
a career in the navy, and will not
receive retirement benefits.

The two total naval compensation values were computed using the
two gets of assumptions given above. The first included the values
of all applicable allowances and benefits computed under the "A"
assumptions, and will be referred to in the remainder of the study
as "total A" compensation. The second value was similarly computed,
but under the "C" assumptions, and will be referred to as the '"total
C" compensation.

The third index of naval compensation used in this study was
entitled basic compensation. It consists of the direct monetary
compensation paid to the incumbent based upon the incumbent's rate
or rank and time in service, and it does not include any benefit or
allowance values.

It was felt that the correlations between sach of these three
values and the estimated job values obtained through various procedures
using the PAQ data would provide a reasonable indication of the utility
of this general :pproach to the establishment of pay grades for naval
billets.

Procedures Used in Deriving and Validating Job Values

Three variations on the procedures developed by Mecham and McCor-
mick (1969) were used in the present study in deriving job values from
the PAQ billet analysis data. The methods were similar in that the )
job values were derived in all three by applying regression weights to
factor or job dimension scores. They differed, however, in the deriva-
tion of the factor scores, and in the regression weights ured.

Method 1. The first of the three procedures was reviewed in the
introduction, and was used in Study 1 to derive what was entitied the
"civilian job value" for billets. It involved, first, the weighting
of the ratings received by the billets on the PAQ elements, using
regression weights obtained in an earlier study to provide factor or
job dimension scores for civilian jobs (Jeanneret and McCormick, 1969).
The summation of the weighted ratings resulted in 32 dimension scores
for each of the billets. In the next step, certain of these dimension
scores were then weighted, using regression weights derived from the
PAQ analyses of a sample of civilian jobs to predict compensation rates
for jobs in the civiliarn economy (Mecham, 1970). The sum of the
weighted dimension scores provided a job value for each billet which
reflected the relationghip between the weighted combination of job
dimension scores and civilian compensation rates. These values were
correlated with the two total naval compensation rates and with naval
basic compensation cf the billet incumbents within each of the enlisted,
officer, and combine< samples.
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Method 2. The second method again required that the 32 dimension
scores be computed for each billet in the same manner as in Method 1, but
in this piccedure rather than using the civilian regression weights in
deriving job values, new "naval" regression weights were obtained.

The dimension scores were used as predictors in three step-wise, build-
up regression analyses in each of the enlisted, officer, and combined
samples, with naval basic compensation ai.d the two total naval compensa-
tion values used as the criterion variables. All 32 dimensions were
used in the regression analyses performed in the enlisted and combined
samples. In the officer sample, nowever, only five of the 32 dimenaions
were used as predictors because of the limited officer sample size
(n=249). The five dimensions used were those labeled by Jeanneret and
McCormick (1969) as JO 1 through JO 5. These had been derived, in the
earlier study, through a factor analysis of all of the PAQ job elements,
using the PAQ job analyses of the jobs in the civilian sample, discussed
in the introductioca. The remaining 27 of the 32 dimensions had been
obtained by separatcly factor analyzimg the six divisions of the PAQ
(Jeanneret & McCormici:, 1969).

To provide some indication of the shrinkage that would be obtained
in the multiple correlations if the various sets of regression weights
were to be applied to samples other than those in which they were derived,
the enlisted sample was randomly divided (N=309 and N~308), and new
regression weights were derived for predicting naval basic compensation
in each subsample. These weights were then used in a standard double
cross~validation procedure. The weights from each subsample were appllied
to the billets in the opposite subsample, and correlations were com-
puted in each case between the actual and derived job values. In addition,
a shrinkage formula (Burket, 1964, pp. 10-12), was used to predivt the
correlations in the cross-validation samples, and was also used to provide
estimates of the cross-validated coefficients gf the other sets of regres-
sion weights computed under the second method.

Method 3. In the two previous methods of deriving iob velues from
PAQ data, the required factor (i.e., job dimension) scores were computed
through the use of a factor estimate matrix (matrix of regression
weights) obtained from the earlier factor analysis of civilian PAQ job
analysis data. In the third method, however, factor scores were derived
through rfactor analyses of PAQ data from the samples of naval billets
actually used in the study. The first such naval sample factor analyzed
included 459 enlisted billets and 247 officer billets, which provided a
combined sample of 706. The 148 “extra" billets, from the three ratings
sampled in depth, were not included in this factor analysis sample. The
sample for the second factor analysis consisted of only the 247 officer
billet analyses. '

2 nkz-g

W= R(a=p) W = weight validity in second or cross-validation sample

n = regression sample size
p = number of predictor variables used in the regression
sample
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The procedures used in the two factor analyses were essentially
the same as those used by Jeanneret and McCormick (1969) in the
factor analysis of PAQ data for a sample of civilian jobs. Jeanneret
and McCormick separately factor analyzed each of the divisions of the
PAQ, and then factor analyzed the entire PAQ, excluding only a few
items. The divisional factor analyses provided 27 of the 32 factors
or dimensions, as mentiovned in regard to method 2, and the overall
factor analysis provided the remaining 5. In the two samples of
billets included in the factor analyses in this study, however, only
the divisfonal factor analyses were performed. These were felt to be
adequate for the present study, since the PAQ divisions are concerned
with reasonably well defined and separate aspects of jobs, and also
because the divisional factors were found in the Mecham and McCormick
(1969) study to be as valid as were the overall factors as bases for
establishing job values.

In the present study, one item, number 186, was included in all
six of the divisional analyses as a marker variable, and several items
were excluded from the analyses in two of the divisions. The marker
variable (item 186) refers to the amount of structure in the billet
being analyzed, and it was felt that the inclusion of this variable
would aid in the interpretation of the factors. The items excluded
from the analyses included 4 open—ended items (numblers 44, 60, 127
and 181), designed to obtain information for future revisions of the
PAQ, and 15 dichotomous items (numbers 154 through 168), dealing with
the type of clothing worn on the job, the regularity of the work, etc.

The particular factor analytic technique used was a principal
components analysis, with 1.0's entered in the diagonal of the correla-
tion matrix. The number of factors extracted in each of the divisional
analyses varied between two and nine, as determined by setting the
eigenvalue lower limit at 1} (Kaiser, 1960). The factors were rotated
using a stepvise varimax procedure. The first twe factors extracted
were rotated, then the first three, and so on until all of the extracted
factors were rotated. An examination was then made of the factors in
the various rota:ions, and for the factor analysis of the combined
sample, as many of the factors as could be meaningfully interpreted
were retained. In four of the divisions this included all of the factors
extracted, and in each of th: two remaining divisions (1 and 4) it
included seven of eight extracted factors. The total number of factors
obtained from all of the divisions in the combined sample was 34.

In the smaller officer sample factor analyses, an effort was made
to keep the number of factors retained down to a number that could
reasonably be used in a regression analysis with that same sample.
Consequently only 24 factors out of 38 initially extracted were utilized.
The interpretation of the factors from these two samples and the factor
loadings are given in Appendix E and Appendix F.

To derive the estimated job velues under method 3, the 34 factors
from the combined sample were used as predictors in regression analyses
in the ssme manner as were the 32 dimensions in method 2. Separate
regression analyses were performed within the enlisted and combired
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samples, using the three naval compensation values, separately, as
criteria. For the officer sample the 24 "officer" dimensions were
similarly used as predictors in a regression analysis, and again the
total A, total B, and basic naval compensation values were used as
the dependent variables. After the multiple correlations were ob~
tained, the shrinkage formula previously referred to was applied to
provide estimates of the regression weight validities that would be
expected in cther samples.

Results

As discussed in the procedures and analysis section, job values
were derived for all of the billets in the enlisted, officer, and
combined samples, through the application of three separate procedures
to PAQ billet analysis data. The validation of each of the procedures
then consisted principally of correlating the various resulting job
values with several indices of naval compensation, entitled total A
naval compensation, total C compensation, and naval basic compensation.
The standard error of estimate was also computed in relation to the
results from certain of the procedures. The three procedures will be
reviewed briefly, and the results will be presented with the particular
procedure to which they apply.

Hethod 1

Regregsion weights derived from civilian samples were used in
this procedure, to both weight the ratings received by the billets on
the PAQ elements and also to weight the resulting dimensions. This
provided a job value for each of the billets, based upon the relation-
ship between the PAQ dimensions and civilian compensation rates. The
correlations between this job value and each of the three indices of
naval compensation, within the enlisted, officer, and combined samples,
are given in Table 3.

As ghown in Table 3, rather low correlations were obtained between
derived and actual job values within the officer sample. The average
correlation between the derived job value and the three naval compensa-
tion rates was .28, with negligible difference between the three
coefficients. Corrvelations were somewhat higher in the enlisted sample,
averaging ,63, and higher gtill in the combined sample with {its addi-
tional range (.83 average). '

Method 2

This method again used civilian regression weights to derive job
dimension scores for each of the billets, but in this instance the
estimated fob values were derived from the dimension scores through the
use of regression weights obtained within the enlisted, officer, and
combined samples, rather than from the earlier Mecham and McCormick
(1869) study. Again the three indices of naval compensation were used
as criteria in the regression analyses performed within each sample.
The resulting multiple correlations are shown in Table 4, along with
estimates of "shrunken" correlations that would be obtained using the
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Table 3

Correlations Between Job Values Derived Under Method 1,
and Three Indices of Naval Compensation®

Naval compensation index

Basic Total A Total C

Sample used compensation compensation compensation L
Enlisted sample .63 .66 .63

(n=607)
Officer sample .28 ' .29 .28

(n=247) . '
Combined sample .83 .84 .83

(n=854)

*Method 1 utilized factors or job dimensions, and also regression weights,
derived from a sample of civilian 3jobs, in establishing job values,

Table 4

Multiple Correlations Obtained Under Method 2, with Three
Indices of Naval Compensation Used as Criterion Variables*

Naval compensation index

Sample and Basic Total A Total C
statistic ‘compensation compensation compensation

Enlisted sample

(n=603; p=32)** ,
Obtained correlation .77 .79 .78
Shrunken correlation##** . 74 .76 .75

Officer sample

n=247; pm5)kk
Obtained correlation .31 .32 .31
Shrunken correlation¥*** .25 .26 .25

Combined samples less AT, BT,
and MM billets

(n=706; p=32)**
Obtained correlation .89 .89 .89
Shrunken correlation¥** .88 .88 .88

Enlisted sample less AT, BT,
and MM billets
(n=459; pm32)k*
Obtained correlation .80 .80 .78
Shrunken correlation*** .77 .17 .14
*Method 2 utilized factors or job dimensions derived from a civilian
sample of jobs and regression weights derived from the samples of naval
billets, in the establishment of job values.

*%n = number of cases in sample} p = number of dimensions used as predictors
in regression equations.

*k*Egtimated validity expected in cross-validation sample, obtained
through the use of shrinkage formula,
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derived regression weights in cross~validation samples. The latter
coefficients were derived through the application of the shrinkage formula
given in the procedures and analysis section. Also given in Table &4 are
the multiple correlations obtained using the combined and enlisted sam=-
ples, but excluding the 148 "excess" billet analyses from the AT, BT, and
MM ratings. (As explained in the sample description, a disproportionate
number of billets were analyzed from these three ratings to permit certain
statistical analyses in Study 1.)

The pattern of correlation coefficients in Table 4 is very similar to
that found in Table 3 regarding method 1. All of the correlations obtained
under method 2 are slightly higher than those obtained under method 1,
but again the correlations were relatively low in the officer sample
(average .31), considerably higher in the enlisted sample (average .78),
and higher still in the combined sample (average .89). There was not a
significant difference between the correlations obtained in the full sample
and those from the samples from which certain of the AT, BT, and MM
billets were excluded.

Table 5 gives the results of the double cross-validation performed
within the enlisted sample, using the procedures of method 2 with naval
basic compensation as the criterion variable. It can be noted that the
estimated correlations provided through the use of the shrinkage formula
are very similar to those obtained using the actual cross-validation
procedures. The shrinkage was found to be relatively small, using either
methed. i

Method 3

This procedure involved the derivation of job values through the
use of both factor scores and regression weights derived wholly from
the naval data. The factor scores were obtained through the factor
analysis of the combined sample, and then separately the officer sample.
These were then weighted to provide the estimated job values in the
same manner as in method 2. The 34 factors or dimensions, derived from
the combined sample, were used as predictors in regression analyses
within the combined and enlisted samples,. and the 24 factors derived
from the officer sample were similarly used in the officer sample regres-
sion analyses. The titles given to the factors derived in the combined
and in the officer samples are provided in Appendices E and F, along with
a listing of the elements that loaded heavily on each of the factors.

The multiple correlations associated with method 3 are given in
Table 6. Those obtained in the combined enlisted and officer samples,
and in the enlisted sample alone, were very comparable to corresponding
coefficients obtained using method 2. The averages of the coefficients
in the combined and enlisted samples, under method 3, were respectively
.89 and .78 as compared with .88 and .75 under method 2. In the officer
sample the multiple correlations were somewhat higher than were those
under method 1 or method 2, averaging .35 across the three indices of
naval compensation.

, As under the preceeding two methods, the differences between the
' multiple correlations associated with naval basic pay, total A naval
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Table 5

Multiple Corxelations, Cross-Validation Coefficientsa
and Estimated Cross-Validation Coefficients* Obtained Using
.Method 2, with Naval Basic Compensation as the Criterion Variable
For Sample of Enlisted Personnel

Subsample A Subsample B
Statistic (n=304) (n=303)
f

Multiple

correlation .81 .77
Cross-validation

coefficient of correlation . .74 .71
Shrunken

coefficient of correlation .75 .71

*Egtimated validity expected in cross-validation nample, obtained
through the use of shrinkage formula.
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Table 6

Multiple Correlations Obtained Under Method 3, with Three
Indices of Naval Compensation Used as Criterion Variablas#*

Naval compensation index

Sample and Basic Total A Total C
statistic compensation compensation compensation

Enlisted sample
(n=459 ; pe34) k%

Obtained correlation .77 .80 .78

Shrunken correlation*** .73 .76 .75

Officer sample
(n=247, pw24)k*

Obtained correlation .51 .52 .51

Shrunken correlation¥#% .35 .37 .35

Combined sample
(nw706; p=34)*x

Obtained correlation .90 .90 .90

Shrunken correlation®*® .89 .89 : .89

*Method 3 utilized factors and regression weights, both derived in the
naval samples of billets, in the derivation of job values.

**n=number of cases in sample; p=number of dimensions used as predictors
in regression equations.

**kEgtimated validity expected in cross~validation sample, obtained
through the use of shrinkage formula.
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compensation, and total B naval compensation, within the varioue
samples, waa negligible.

Discussion

The results of study two provide reasonable support for the
potential utility of a structured job analysis procedure such as the
PAQ for the establishment of pay grades for naval bill:ts, at least
in. the case of enlisted billets. The average multiple correlations
obtained in the combined enlisted and officer samples, using methods
l, 2, and 3 were respectively .83, .88, and .89, after the application
of Burket's (1964) shrinkage formula. These coefficients are in line
with those previously reported by Mecham and McCormick (1969) in con-
nection with the use of the PAQ for estimating job values for a wide
variety and range of jobs in the civilian economy. In that earlier
study, the correlations obtained between estimated and actual compen-
sation rates in cross-validation scwples ranged between .83 and .87.°
Similarly the correlation between job valucs derived through the use
of the PAQ and compensation rates for a sample of jobs in an insurence
company was .93 (McCormick, Jeanneret, & Mecham, 1972).

It is interesting to note chat although the validity coefficients
became gomewhat larger, in going from method 1 to method 2 and then to
method 3, the differences were not as great as might have been expected.
Method 1, it will be recalled, utilized the factor structure obtained
in a sample of civilian PAQ job analyses, and also regression weights
from the same source. The fact that the method 1 validity coefficients
were reasonably comparable to those obtained under method 2, which used
the same factor struc:ure but regression weights derived from the naval
samples, would seem t0o indicate considerable similarity in the relative
monetary values attached to various job characteristics in the civilian
economy and in the military service.

Exploring the similarity in the validity coefficients obtained
using the three methods a little further, the comparability of the
multiple correlations obtained under methods 2 and 3 would seem to
have some general implications regarding the characterization of jobs
using the 32 dimensions derived by Mecham and McCormick (1969).

Method 2 used the 32 dimensions in regression analyses, and obtained
almost identical resulte to those obtained under method 3, in which
factors or dimensiors derived from naval samples were used. This
would seem to provide support for MeCormick, Jearneret, and Mecham's
(1972) characterization of the 32 factors as basic dimensions of work,
useful in characterizing the behavioral activities and related aspects
of a broad spectrum of jobs.

In looking at the validity coefficients associated with the three
different computations of naval compensation used as criteria in the
various regression analyses, it is quite clear, as one might expect,
that the methods used to derive job values are equally effective using
any of the three indices of compensation as criteria. The validity
coefficients obtained using the three indices of naval compensation
were almost identical. These indices, to review briefly, were entitled
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naval basic compensation, total A naval compensation, and total B naval
compensation. They differed in the allowances and benefits included in
their computation, and in the assumptions made regarding the bille: in-
cumbents. The assumptions involved principally the incumbents' dependency
status and retirement plans.

The similarity in the correlation coefficients obtained when the
different indices were used as criteria is probably in large part
accounted for by the differences in the values of the benefits and
allowances for different pay grades and years of service. Some of the
allowances, such as sea duty pay, are constant across pay grades for
enlisted personnel, but most vary with pay grade and time in service.
An examination of the sum of these allowances and benefits, as computed
under any of. the sets of assumptions, indicates that they are roughly
proportional to the basic pay. Including these in the computation of
the naval compensation would thus have approximately the effect of
multiplying the critrrion by a constant, which would not affect the
correlation coefficient. The standard errors of eatimate associated
with the different indices of naval compensation, however, did vary.

As would be expected, the correlations for the subsamples of
enlisted and of officer billeta are lower than for the combined sample
because of the restricted ranges of values in the subsamples. In the .
case of the enlisted billets the correlations are reasonsbly respectable,
being in the mid- to upper-70's. These values reflect promise for the
use of a structured job analysis procedure as the busis for the alloca~-
tion of enlisted vlllets to pay grades.

In the case of the officer billets, however, the correlations were
quite low. In part these correlations probably can be attributed to
small samples in certain pay grades, especially the lower and higher
pay grades (0-1, 0-2, and 0-6). For practical purposes the officer
sample was concentrated in only three pay grades (0-3, 0-4, and 0-5).
This restriction, however, would not account entirely for the low
correlations. Rather, there appear to be two other factors that pro-
bably come into play. In the first place, it ig probable that the
duties and responsibilities of officers in various ranks actually over-
lap to a very substantial degree, eapecially in the case of officers
in adjacent ranks. (In this regard it was noted by the investigator
during the data collection phase that there were substantial similari-
ties in the dutias and responsibilities of officers of different ranks,
especially adjecent ones.) To the exfent that these delineations are
not very clear, the prediction of the criterion (i.e., the pay grades
of billet incumbents) on the basis of billet-related data would of
course be restricted. (To the extent that this "overlapping" does in
fact exist, it could be argued that the designation of specific billets
for officers of specified ranks may not in practice be made on the basis
of relevant billet-related considerations.)

Tn the second p'ace--and to the extent to which "true" criterion
differences do exist between and among pay grades of officers in various
billets——1it may be that the PAQ as such (as one form of structured job
analysis questionnaire) is not sufficiently "sensitive" to differentiate
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the billet-related distinctions that do exist between and among billets
held by officers of different ranks. That the PAQ does reflect some
such differences 13 obvious from the significant, albeit rather low,
correlations. In reflecting about the possible use of structured job
analysis procedures for this purpose, it is suggested that some
specially designed such procedure might ultimately provide a more
"gensitive" basis for reflecting the valid billet-related distinctions
between and among billets that are appropriately designated for officers
of different ranks.

CONCLUSION AND DISCUSSION

On the basis of the results of study one, it geems that a struc-
tured job analysis questionnaire (such as the PAQ) can be used as the
basis for comparing the compensatinon rates of personnel in naval billets
with the rates for jobs in the civilian economy that have similar charac~
teristics,

The results of such a comparison as resulting from the study,
indicste rather systematic differences in the compensation for naval
personnel with that for their civilian counterparts, with the civilian
counterparts having significantly higher rates of compensation. (The
magnitude of the difference varies with the "basie" of the comparisons--
in particular the inclusion or excluaion of fringe benefits~-with pay
grade, and with the "assumptions" one makes about the hypothetical
incumbents such as dependency status, career intentions, etc.

In the case of enlisted personnel the mean differences range from a
somewhat minimum estimate of about $1,129 per year to a somewhat maxi~
mun estimate of $4,348.

¢n the basis of study two, it seems reasonable to believe that a
structured job analysis questionnaire could be used as the basis for
allocsating billets to pay grades at least in the case of enlisted
billets. The possible application of such a procedure to officer
billets is somewhat more questionable, but might in part depend upon
the development of a specialized structured job analysis questionnaire
that would be more sensitive to whatever valid differences there actually
might be between billets that are appropriate for officers of different
ranks.

Since both studies deal with the use of a structured job analysis
questionnaire as related to compensation for naval billets, a point
should be made in this frame of reference as contrasted with corresponding
analyses as they might relate to civilian jobs. In the case of civilian
jobs, the compensation to the incumbent typically is specifically related
to the job in question, in some instances with modest variability being
based on merit and seniority. 1In the case of naval personnsl, however,
the compensation is morc definitely associated with the individual
fespecially his pay grade, but in part his dependency status, length of
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service, and other "personal” factors), rather than with his billet.
Optimally, the billets to which individuals are assigned should be those
which are appropriately designated for personnel of the pay grade in
question, but the overall accuracy of this matching would depend upon
two factors: (1) the validity of the allocation of billets to various
pay grades; and (2) the consistency with which individuals of specified
pay grades are in fact assigned to billets which have been allocated

for personnel of the pay grade in question.

The fact that naval compensation is dominantly a function of the
individual (especially his pay grade) rather than being directly related
to his billet probably ha&s had some effect upon the results of both
studies reported here, as contrasted with the admittedly hypothetical
situation in which (as actually is the case in the civilian economy) com-
pensation would be directly linked to the job. Although the magnitude
of this possible effect is not known, it is probably that it has been
in the direction of attenuating or minimizing the magnitude or clarity
of the relationships reported here.

Despite this posaible modifying influence, it is felt that the
results of these studf=s suggest the potential practical utility of
structured job analysis procedures as the basis for providing "quanti-
fied" data about naval billets for use in various compensation-related
contexts.
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POSTTION ANALYSIS QUESTIONNAIRE (PAQ)
(Navy Edition}
Occupational Research Center
Department of Psychological Sciences
Purdue University
West Lafayette, Indians 47907

Ernest J. McCormick, P.R. Jeanneret, Robert C. Mecham

Instructions for Completing PAQ for Naval Billets

As part of & research projact sponsored by the O0ffice of Naval Research you are
being asked to use the Position snalysis Questionnaire (PAQ) to describe certsin
characteristics of the billet you occupied in your last Navel duty assignment.

Ia describing your billet consider your primary duties and any particularly signi-
ficant collateral duties. (Do not consicer incidental collateral duties that

occupled only a nominal proporcion of your time.)

Identification: To be entered on PAQ Record Form (B) (Whice IBM form with red
ink)

1.

Side 1 {front). On the top of the PAQ Record Form are 2 rows of boxes.
Print the following information in those boxes, entering an asterisk (*)
petween items of information:

SHIP OR STATION*BILLET TITLE*DEPT. (OR OTHFR ORGANIZATIONAL UNIT)*DATE*
YOUR NAME

When entering this information, consider the sccond row of boxes as &
continuation of the first. For date, enter today's date in segquence day,

month, and year, with a glash becwcen these, as illustrated in the
example below:

Examplec

PAQ

wa0012 #iUlsls] [klaivlalellalvle|mnls] 1o

w
m
o

™
L)

% |E

N

»
1]

v
olelr[vprjajgl/ 1]/ lale|vloulvi (0)ole

2,

Side 2 (back)--top of page. Enter your nume (in space '"Name of Incumbent").
4s the PAQ analyst, mari: box “Job in:unbent hinself.” Write a brief
description of your biilet in the space pruvided, including reference to
significaat collateral duties.

Rating PAQ Jub Elcments

Firsr, be sure that you are familiax with these instructions and with the FAQ

:cord Form. 1nstructions anv a rating scale are provided feor uwse with each job

element (item) in the P'AQ. Deterainc the apprepriate responne for 2ach element
after considering the concept reblected in the jeb element stuelf, and the szale

piovided for usc witl that element. Hotdce that different sceles are used vith the
various job elements, as follows:

O
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Rating Scale

Extent of Use

Imporcance to Billet
Amount of Time
Possibliity of Occurrence
Applicability

Special Code (when this type of code is used, it applies only to the
job element of which it is a part.) Note that certain “Special" (S)
rating scales do not have a '"Does not apply” answer because the
statement applies in some degree to every billet.

Following are three particula: points that you should keep in mind when analyzing
your billet:

1,

The examples given for many job elements in the PAQ serve only to
illustrate the intended concept or scope of the job element, and do
not indicate the complete range of possible content. Several of the
examples are from "civilian" types of jobs, but they may have their
counterparts in naval activitiea. You should interpret the concept of
each job element as it relates to your billet.

There will be many jcb elements that do not apply to your billet, In
such instances simply mark =DNA= (Does not apply). Some of the job
elements relate prinarily to civilian jobs, and would seldom, if ever,
be applicable. .

When analyzing your billet, always refer to the description of each job
element in the PAQ itself, and then record your response on the Record
Fcrm, as the Record Form includes only the title of each ‘job element
without any description or illustraticus.

Recording Ratings of PAQ Job Elenments

Begin with element 1 (on following page), and mark your ratings on the Record
Form (B), as in the fcllowing example:

Example

1(U) Written msterials (as sources of information)

=DNAS sules rpz)lss =xlss swfcs ssSas

This letter refers to the rating ncale to be used for this element.
These scales are listed at the beginning of each section of the PAQ

and also at the top of the PAQ Kecord Form (B). In this example, scale
value "1" has been warked to indicate the "very infrequent' use of
written materials.
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1(U)
L))

3(U)

4w

5(u)

6(U)

7¢U)

8(U)

3()

10Qu)

11(U)

12(Y)

13(1)

14(U)

41

PCSITION ANALYSIS QUESTIONNAIRE (PAQ)

I INFORMATION INPUT ' Code  Extent of Use (U)
DHA Does not apply
1.1 Sources of Job Information ) Nominal/very infrequent
Rate each of the following items in terms of 2 Occasional
iy 3 Moderate
how much it 1s used by the worker as & source of
information in performing his billec. 4 Considerable
5 Very subustantial

1.1.1 Vicual Sources of Job Infurmation
Written materials {books, reports, office notes, job instructions, logs, signs, etc.)

Quantitative materials (matcrials which deal with quantities or amounts, such as
graphs, accounta, specifications, tables of numbers, etc.)

Pictorial materisls (pictures or picturc-like materials uscd as sources of {nformation
for example, drawings, blueprints, diagrams, tracings, charts, nhotogrephic film,
X-ray films, TV pictures, etc.)

Patterns/related devices (templates, stencils, patterns, étc., used as sources of

information when observed during use; do not include here materials described
in item 3 above)

Visual ilsplays {dials, gauges, signal lights, rsdar scopes, speedometers, clocks,
graphic displays, monitors, etc.)

Measuring devices (rulers, calipers, scales, thickness gauges, pipettes, thermo-
meters, protractors, etc., used to obtain visual information about physical
measurements; do not include here devices described in item S5 above)

Mechanical devices (tools, equipment, machinery, and other mechanical devices which
are sources of information when observed during use or operation)

Materials in process (parts, materials, objects, etc., which are sources of informa-
tion when being modified, worked on, or otherwise processed, such as bread dough
being mixed, workpiecce being turned in a lathe, etc.)

Materials pot in process (parts, materials, objects, etc., Lot in the process of
oeing changed or modified, which are sources of information when befng inspected,
hindled, packaged, distridbuted, oc selected, etc., such as ita2ms o- materials in
inventory, storage, or distribution chunnels, items being inspected, etc,)

Features of nature (geological formatiovns, vegetation, cloud formatione, and
other features of nature which are observed »r inspected to provide information)

Man-mada features of environment (structures, ships, buildings, dams, highways,
briapes, dociks, and other "man-made' or altered aspects of the indoor or outdoor
envircument which are observed or inspected to provide job information)

Behavior {observing the sctions of people or apimnls; for example, in teaching,
supervising, etc., whare this behavior is a source of iob information)

Events or circumstances (those events the worker visuallv observes and ia which
he may participate, such as movement of ships, movemunt ot mazterials, airport
control tower operations, etc.)

Art or decor (artistic or decoraltive olbjects or arranpemcnte ussed as sources of
job informution; {or example, viaual alds, paintings, i1nterior decorstion, etc.)
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Code Extent of Use (U)
DNA  Does not apply
1 Nominal/very infrequent
2 Occasional
1.1.2 Non-vigual Sources of Job Information 3 Moderate
4 Considerable
5 Very substanrial

15(U) Verbal sources (verbsl instructions, orders, requests, conversations, interviews,
discussions, formal meetings, etc.; consider only verbal communication which is
relevant to job performance) .

16(U) Non-verbal sounds (for example, noises, engine sounds, sonar, whistles, musical
instruments, signals, horns, etc.)

17(U) Touch (pressure, pain, temperature, moigture, etc.; for example, feeling texture
of surface, etc.)

18(U) Odor (odors which the worker needs to smell in order to perform his job; do not
include odors simply because they happen to exist in the work environment)

19{U) Taste (bitter, sour, sweet, or salty qualities which s&re sources of job informs-
tion; for example, cooks, stewards, etc.)

20(5) Near visual differentiation (using the code below, rate the amount of detail the
worker must see to adequately obtain job information from objects, events, features,
etc., within arm's_reach)

Code Degree of Detail

DNA Doesz not apply (worker is blind or works in total darkneas)
1 Very little detail (for example, that required in moving boxes, dumping
trash, opening desk drawers, etc.)
2 Limited detail (for example, that required in crating, grinding hamburger,
etc.) )
3 Moderate detail (for example, that required in painting, reading typed
letters, reading dials and gauges, etc.)

4 Considerable detail (for example, reading small blueprints, gauge cali-
bration, etc.)
5 Extreme detail (for example, that required in assembling srmall electrical

transistors; repairing chronometers, electronic circuits, etc.; miniature
and microminiature optical work; etc.)

Note on rating "Impcrtance to Billet':

Each of the items in the questionnaire which uses Code Importance to Billet (I)
the "Importance to Billet (1)" eccale ir to be
rated in terms of how important the activity

DNA  Docs not apply

degcribed in the item is to the completion of the ; Xz:y minor
job, as compsred with the other activities which sre 3 Averane
part of this job. Consider such factors as amount 4 High 8

of time spent, the possihle influence on overall job 5 Eu%;eme

performance if the worker does not ptcperly perform
this activity, ete.

21(1) Far visual differentiation (seeinz differcnces in the details of objects, events,
or features beyond arm's reachs for example, operating 8 vehicle, lovkout watch,
air controller,.cte.)

ERIC _
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22(1)

22(1)

24(1)

25(¢1)

56(1)

27(1)

28(1)

29¢1)

(1)

3N(1)

1)

IND
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Depth perception (judging the distance from the observer to ohjects, or the
distances between objects as they are positioned in space, sa in operating @
crane, manual gun sighting, handling and positioning objects, etc,)

Color perception (differentiating or identifying objects. materials, or detsils
thereof on the basis »f color; for example, identifying running lights, etc.)

Sound pattern recognition (recognizing Jdifferent patterns, or sequences of sounds;
for example, those involved in Morse code, heart beats, engines not functiening
correctly, etc.)

Sound differentiation (recognizing differences or changee {n sounds in terms of
their loudness, pitch, and/or tone quality; for example, sonsr operatfion, etc.)

Body movement sensing (sensing or recognizing changes in the direction or speed at
which the body is moving without belng ahle to sense them by sight or hearing;

for example, as In flying aircraft, working i{n internal compartments aboard ship,
etc.; in the case of shipboard personnel, rate in terms of the extent to which

it is required in actual performance of duties)

Body halance (senaing the poaition and balance of the body when body balance

is critical to job performance, as when climbing high masts, walking on slippery
decks or on narrow gangplanks, aircraft refueling, hazardous types of maintenance
jobs such as side cleaning, etc.)

1.3 Estimation Activities Code 1mportaence to Fillet (1)

In tnis section are various operations in- DNA  Deoes not apply

volving estimation or judging activities. 1In ; :::y minor
eacl case consider activities in which the worker 1 Average
may use any or all of th: senses; for cxample, 4 High 8
sight, hearing, touch, etc., Continue using the 5 Exgreme

"Importance to Billet" scale.

Estimsting speed of moving parts (estimating the speed of the moving parts ssso-
clated with stationary obrects; for example, the revolutions per minutc of & motor,
the speed at which a lathe turns, etc.)

Estimating speed of moving objecis (estimating the speed of moving objects or
materials relative to 8 fixed point or to other moving objects; for example, the
speed of vessels or aircraft, materials on 8 conveyor belt, etc.)

Estimating speed of processes (estimating the speed ¢f on-going processes or 8
series of events while they are taking piace; for examp.c, chemical reactions,
Assembly operations, timing of food preperation in galley, etc.)

Judging condition/quality (estimating the condition, quality, and/or operational
readiness of electionic systems, engineer.ng systems, weapon systems, etc.; judging
value of surplus items to be liguidated; etc.)

Inspecting (inspecting products, objects, materials, ctc., either one's owan
workmanship or that of others, in terme of estalilished standards; for example,
identifying defects, classifying by grade, etc.; ¢o not include here activitieo
described in item 31 above)

Estimeting quantity (estimating the guantity of objects without direct measure-
ment, including weight, number, volume, ctc.; f{or exumple, of foodatufls, supplies
on hand, etc.) ’
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34(1) Estimating size (estimating the dimensions of objects without direct mecasurement,
inciuding length, thickness, etc.; for example, estimating tne height of altxee,
judging sizes of boxes in loading a hold, etc.)

35(1) Eatimerting time (estimating the time required for past ur future events or work
activities; for exanple, judging.the amount of time to make a delivery, estimating
the time required to service a worn machine part or piece of cquipment, Jjudging
the length of time required to set up a lathe, etc.)}

2 MENTAL PROCESSES
2.1 Decision Making, Reasoning, and Planning/Scheduling

36(S) Decision making (indicate, using the code below, the level of decision making
typically involved in the billet, considering: the number and complexity of
the factors that arec taken into account; the variety of alternatives svailable;
the consequences and importance of the decisions; the background experience, edu-
cation, and training required; the precedents available for guidance; and other
relevant considerationa. The examples given for the following codes are only
suggestive.)

Code Level of Decision

1 Low ('decisions™ such as those in selecting parts in routine cleaning,
shelving items in & gtoreroom, etc.)

2  Below average ('"decisions" such as those in operating or dispatching
vehicles, lubricating a truck, etc.)

3 Average ("'decisions” such as those in setting-up machine tocls for opera-
t.on, diagnosing mechanical disorders of aircraft, ordering office
suppliecs several months in advance, etc,)

&  Above average ('"decisions' such as those in making personnel decisions such
as promotions and disciplinary actions, determining flight plan, etc.)

5 High ("decisions™ such as those in recommending major surgery, determining
battle strategy, etc.)

37(S) Reasoning in problem solving (indicate, using the code below, the level pf reason-
ing that is required of the worker in applying his knowledge, experience, and
judgment to problems)

Code Level of Reasoning in Problem Solving

1 Low (use of common sense to carry out simple, or relatively uninvolved,
instructions; for example, sweeper, messenger. sturves working party, etc.)

2  Below average (use of some training anc/or experience to select from a
limited number of solutions the most appropriate action or procedure {n
performing the billet; for example, issuing clerk, mess stewards, etc.)

3 Average (usc cf relevant principles to solve practical problems and to deal
with a variety of concrete variables in situations where only limited
standardization exists; for example, draitsman, carpenter, chip navigation,
non-routine repair of mochanical equipment, etc.,)

4  Above average (use of logic or scientific tuinking te defire problems,
collect infoirmation, e¢stablish facts, and draw valid conclusions; for
example, individual with major resporsidilitics for Jdiagnosis and repair
of complex electronic and Weapon systems. aneronautical engineering officer,
etc.) *

High (use of principles of lLogicel or scient{fic thinking to solve & wide
range of intcllectunl and practical probleme; for example, commanding a
vassel, rcacarch scienticts, etc.)

w

O
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38(S) Amount of planning/scheduling (indicate, using the code below, the amount of

data.
of how
of the

2.2 laformation Processing Activities Code .Importance to Billet (1)
In this section are various human operationy DTA 3::' :r:o:pply
involving the "processing'" of information or 2 Lawy

Rate eacn of the following items in terms 3 Average

%2gortant the activity is tc the completion 4 High

Joo, 5 Extreme

33(1)

40(1)

41(1)

42(1)

planning/scheduling the worker is required to do which affects his own activities
and/or the activities of others)

Code Amount of Planning

DNA  Does not apply (has no opportunity to plan even his own activities; the
specific actlvities of the worker ore virtually predetermined for him)

1 Very limited (nac limited opportunity to plan or schedule his own sctivities;
for example, mess cook, side cleaner, etc.)

2 Limited (some planning is required, typically of one's own work setivities;
for example, the nlanning that would be done by a radio operator, etc.)

3 Moderate (a moderatu amount of planning of his own or other activitieg is

required; for example, a carpenter who must plan the best way to build s
structure, a dispatcher, etc.)

4 Considerable {a fairly large amount of planning/scheduling is rejuired;
for example, 8 leading petty officer who must plan the activities of his
subordinates, an instructor who must prepare lcctures or lesson plana,
planning/scheduling the arrivel and distribution of materials, etc.)

5 Extensive (substantial amount of planning/scheduling is required, fox
example, a deg-vtment head, an executive officer who must plan the acti-
vities of different work groups, contingency planning, etc.) :

Combining information (combining, synthesizing, or integrating information or data
from two or more sources to establish new facts, hypotheses, theories, or a moras
complete body of reluted information; for example, integrating intelligence in-
formation, a pilot flying afrcraft, a weatherman using information from varicus
sources to predict weather conditions, radarman, sigralman, etc.)

Analyzing information or data (for the purpose of identifying underlying principles
or facts by breakinp down information into cowponent parts; for example, inter-
preting intelligence reports, diagrosing mechanical disorders or medical symptoms,
ECM operatora, etc.)

Compiling (gathering, provping, classifying, or in some other way arranging informa-
tion or data in some meaningful order or form; for vxample, prepnriug reports of
various hinds, filing correspondence on the bLasis of cuntent, selecting particular
data tu be garhered, nreparing lesson plaas, etc.)

Coding/decoding (coding {nformation or converting codud informatinn back to its

oviginal form; for example, '"rerading" Morse Code, translating foreign langusges,

or using other coding systems such as shorthand, machcmatical symhols, computer
languages, drafting symbols, replacement part numbers, etc.; TTY; cryptography;
ete.)
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43(1)

44(1)

45(1)

46(8)

46

Transcribing (copying or posting data or information for later use; for example,
copying gauge readings in a record book, keeping a bell log, recording weather,

etc,)

Other information processing activities (specify {n margin of PAQ Record Form) .

2.3 Use of learned Information

Short-term memory (learning and retaining job-related information and reculling
that information after a brief period of time, tor example, cook, telephone
operator, helmsman, meesenger, etc,)

Education (indicate, using che code below, the level of education gencrally or
typically required by persons who are selected for this occupaticnal field;

include education in clementecy, high school, colleges, etc.; do pot include
training in naval schools, or technical or vucational school training--sce item 48)

w

Education (given level or equivalent)

Does not apply (little or no formal education required)

Less than high ~chool diploma

High school dipioma

Some college education (Some college but not a 4-year college degree)

College degrec (degree vequiring 4 years or more to complete; for example,
B.A., B.S,, etc.)

Advanced degree (M.S., Ph,D., M.,D,, L,L,D,, etc.)

47(S) Job-related experience (indicate, using the code below, the amount of al] previous
job-related experience in other relsted or lower-level jchs or billets generally
required by persons selected for the biller; do not include formal education ss
described in item 46)

48(8)

Job-related Experience

Do¢s uut apply (no erperience required)
Less than 1 month

Over 1 manth up to and including 12 months
Over i year up to and including 3 years
Over 3 years up to and including 5 years
Over 5 vears

Training (indicate, using the code below, the total amount of training generally
required for persons who have had no prior job training to learn to perform
adequately in this billet; consider r all types of required jishb-related training
except for education described in item 46; include t’cin1n5 at Class A, 8, and C
schocls, as well as striker, on-the-job, off the-job, and orientation tr1ining, etc.)

Code

o~ z
w wWN -

Training

Does not apply or very limited 5 more than one day's training required)
Over ! day vp to and including 30 days

Over 30 days up to and including 6 months

Over 6 months up to and including 1 year

Over ! year up to and including 3 ycars

Over 3 ycars
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L

- 3,1,1 Hand-held Tools or Instruments

47

Using mathematics (indicate, using the code below, the highcst level of mathematics
required by the billet)

Code Level of Mathematics

DNA Does not apply
1 Simple basic (counting, addition and subtraction of 2-digit numbers or less)
2 Basic (addition and subtraction of numbers of 3-digits or more, mult{ol{=
cation, division, etc.)
3 Intermediate (calculations and concepts involving [ractions, decimals,
percentages, etc.)
4 Advanced (algebraic, geometric, trigonometric, and statistical concepts,
techniques, and procedures, usually applied .n standard practical situations)
5 Very advanced (advanced mathematical and statistical theory, concepts, and
techniques; for example, calculus, topology, vector analysis, factor
analysis, probability theory, etc.)

3 WORK OUTPUT . Code Ilmportance to Billet (I)

DNA Does not apply
Very minor

Low

Average

High

Extreme

3,1 Use of Devices and Equipment

WP W N

Consider in this category those devices which are used to move or modify work pieces,
materials, products, or objects. Do not consider measuring devices here.

50(1)

5D

52(1)
53(1)

54(1)

55(1)

O
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Manually-powered

Precicion tools/instruments (that is, tools or instrumcacs powered.by the user
to perform very accurate or precise operations; for cxample, the use of engraver's
tools, watchmaker's tools, surgical instruments, etc.)

Non-precision tools/instruments (tools or instruments powered by the user to
perform operations not requiring great accuracy or precision; for example, hammers,
wrenches, trowels, knives, scissors, chisels, putty knives, strainers, hand grease
guns, etc.; do not include long-handle tools here)

Long-handle tools (hoes, rakes, shovels, picks, axes, brooms, mops, etc.)

Handling devices/tools (tongs, ladles, dippers, iorccbs. etc., used for moving
or handling objects and materials; do not include here protective gear such as
asbestos gloves, etc.)

Powered (manually controlled or directed devices using an e¢nergy source auch a3
electricity, compressed air, fuel, hydraulic fluid, etc., in which the component
part which accomplishes the modification is hand-held, such as dentist drills,
welding equipment, etc., as well as devices small caough to be entirely hand-held)

Precision tools/instruments (hand~held powercd touls or inrtruments used to per-
form operdtions requiring great accuracy or precision, such as dentist drills,
soldering irons, welding equipment, saws, cic., used lor ispecially sccurate or
fine work)

Nen-precision toola/ingtruments (hand-held, cnergy-powered tools or instruments
used to perform operations not requiring great accuracy ot precision; for example,
power saws, drills, sanders, ciippers, etl., and related devices such as electrical
soldering irons, spray guns or nuzzles, welding cquipment, ecc.)
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56(1)

57(1)

58(1)

59(1)

60(1)

61(1)

62(1)

63(1)

64(1)

65(1)

66(1)

67(1)
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Code Importance to Billet (1)

DNA Does not apply
Very winor

Low

Average

High

Extreme

W W N

3.1.2 Other lland-held Devices

Drawing and related devices (instruments or devices used in-writing, sketching,
illustrating, drafting, etc.; for example, pens, pencils, drawing instrumerts,
artist's brushes, drafting equipment, etc.; do pot include mecasuring instruments
here, sce item 58)

Applicators (brushes, rags, paint rollers, etc., which are hand-held and uaed in
applying solutions, materisls, etc.; do not consider devices covered by
items 50-55 above)

Measuring devices (ruies, mcasuring tapes, micrometers, calipera, protractors,
squares, thickness gsuges, levels, volume meaauring devices, etc.)

Technical and related devices (csmeras, stopwatches, slide rules, etc.)

Other hand-held tools and devices (specify in margin of PAQ Record Form)

3.1.3 Stationary Devices

Machines/equipment (used to generate power, or to process, fubricste, or otherwise
modify parts, objects, materials, etc.; use this category in addition to indi-
cating the controls used in the subsection which follows)

3.1.4 Control Devices (on any equipment operated or used)

hctivation controls (hand or foot operated devices used to start, stop, or
otherwise activate energy-using systems or mechanisms; for example, light

switches, elecrric motor switches, ignition switches, etc.)

Fixed setting controls (hand or foot orerated devices with distinct positions,
detents, or cdefinite settings; for example, TV selector switch, gear-shift, etec.)

Variable setting controls (hand or foot operated devices that csn bc set &t
the beginning of operation, or infrequently, at any pusition alung a scale;
for example, TV volume control, thermostac, rheostat, etc.)

Keyboard devices (typewritets, adding machines, calculators, pianos, keypuach
machinea, etc.)

Frequent adjustment controls (used in making frequent adjustments of mechanisms)

Hand-operated controls (controls operated by hand or arm lor making frequent,
but not continucus, adjustments; for example, hand controls on a crane or bull-

dozer, valve countrols, helm of ship, erc.)

Foot-operated controls (controls operated by foot or leg for making frequent,
but not continucus, adjustments; for example, automobile brakes, etc.)
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Code Importance to Billet (I)

DNA  Does not apply
1 Very minor

2 Low
k] Aversge
4
5

High
Extreme

Continuous controls (used continuously in operation or use)

68(1) Hand-vperated controls (controls operated by hand and uscd continuously for
adjuscing to changing, or possible changing, sicuations; for cxample, use of
steering wheel, controls on & "tracking" device, etc.)

69(1) Foot-operatcd controls (controls operated by foot and used continuously for

adjusting to changing, or possibly changing, situations; for example, accelerator,
etc.)

3.1.5 Transportation and Mobile Equipment
70{1) Man-powered vehicles (bicycles, rowboats, punts, etc.)

71(1) Powered highway/rail vehicler (vehicles intended primarily for highway or railroad
transportation; for example, automobiles, trucks, buses, trains, etc.)

72(1) Powered mobile cquipment (movable vehicles not primarily intended for highway
use; for cxample, warehouse trucks, fork li{ts, rouad gradere, tractors, etc.)

73(1) Powered water vehicles (ships, submarines, small boats, etc.)
74(1) Air/space vehicles {planes, helicopters, balloons, gliders, rockctships, etc.)

75(1} Man-moved mobile equipment (hand trucks, wheel bsrrows, floor polishers and
buffers, etc.)

76(I) Operating equipment (cranes, hoists, elevators, etc.)
77(1) Remote-controlled equipment {conveyor systema, etc.}

3.2 Manual Activities

This seciLion describes manual activities in which tools may or may not be used.

78(1) Setting up/adjusting (adjusting, calibrating, aligning and/or setting up of
machines or equipment; for example, setting up a lathe or drill press, adjusting
an cngine carburetor, adjusting, calibrating, end aligning electric circuitry,
etc.)

79(1) Marually modifying (using hunds directly to form or oiherwise modify materials
or productse; for example, kneuding dough by hand, folding letters, etc.)

80(I) Material-controlling (manually controlling cr guiding matevials being processed;
for example, in operating sewing machine, jig saws, etc.)

8§1(1) Assembling/disassembling (=iti.er manually or with the use of hand tools putting
parts or components toyether (o form more complete items, or taking apart or
discascmbling items into their component parts)

ERIC
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82(1)

83(I)

84(1)

85(1)

86(1)

87(s)
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Arranging/positiuning (manually placing objects, materials, etc., in 8 specific
position or arrangement; tor example, in displays, in stocking shelves, positioning
patients for rertain medical and dental procedures, etc.; do not include tiere
arranging/positioning which is & part of the operations listed in itcms 78-81)

Feeding/off-bearing (manually inserting, throwing, dumping or placing materials
into or removing them from machines or processing equipment; this category is
not to be usvd in describing operatiovus in which the worker wanually puides

or cuntrols the materials or parts during processing, as in item B0)

Physical handling (phvsically handling objects, matcrials, human beings, etc.,
either manually or with nominal use of aiding devices, for example, in certain
warchovsing activities, loading/unloading conveyolr belts or trucks, packsping,
hospital procedures, eLc,; typically there is lictle requirement for careful
positioning or arrangement of objects; include here relatively uninvolved
handling operations not provided for in items 78-83)

3.3 Accivities of the Entire Body

Highly skilled body cocrdination (activities Lnvolving extencive, &nd often
highly-learned coordination activities of the whole body, such as characterized
by athletic activities)

Balancing (maintaining body balance or equilibrium to prevent falling when
atanding, walking, running, crouching, etc., on narrow, slippery, steeply inclined
or erratically moving surfacea; for example, walking on narrow clevated plank,
during undnrway replenishment, ete.)

3.4 Level of Phyvsical Exertfion

Level of physical exertion (indicate, using the code below, the genersl level
of body activity, considering the freguency srd effort required to perform job
tasks invelving pushing, pulling, carrying, lifting, etc., during an aversge
work day)

Code Level of Physical Exerticn

1 very ligh: (occasionally walking or standing and/or occastanally moving
light objects, materiasls, etc.,, such 8s ycoman, draftsman, tadio
operator, etc.)

2  Light (frequently walking or standing snd/or frequently exerting force
equivalent to lifting up to approximately 10 pounds and/or occasionally
exerting force equivalent to lifting about 2U pounds)

3 Moderate (frequently exerting furces equivalent to lifting up Lo spproxi-
motely 25 pounds snd/or occasionally exertiny Iorces equivalent to
lifting up to approxirately 50 pounds; for example, light englne
mechanic, bus driver, etc.)

4 Heavy (frequently exerting forces equivalent to lifting up to approximately
50 pounds and/or occasivnally exer:inyg forces equivalent to l{fting up
to approxzimatcly 100 pounds; for cxample, gencrunl taborer, bulldozer
operator, hravy equipment muchanic, ete.)

3 Very heavy (freauently exerting forces equivalent to 1ifting over 50
pounds and/or occesicnally cxerting forces over that required to lift
100 pounds; tor example, stevedores, etc,) '
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Code Amcusit ol Time (T)

DNr. Does not apply (or i3 very
incidental)

Under 1/10 of the time

Between 1/10 and 1/3 of the time

Between 1/3 and 2/3 of the time

Over 2/3 of the time

Almost continually

3.5 Body Positions/Postures

Indicate by code the approximate
proporticn of working time the worker i3
engaged 10 the following activities
(nos. B8-92)

W N -

88(T) sitting

89(T) Standing (do not include welking)

90(T) Walking/running

91(T) Ciimbing (for example, ‘painter, telephone lineman, etc.)

92(T) Kneeling/stooping (kneeling, stooping, crewling, crouching, and other related body
positions which may be uncomfortable or awkward)

Code lmpertance to Billet (I)

DA Does not apply

3.6 Mardpulation/Coordination Activitiese 1 Very minor
. o . 2  Low
kate thc following itewms in terwms of how 1 Average
imporrznt the activity is to completion of 4 H: h &
the job. &
5 Extreme

93(1) Finger man:ipulation (making cereful finger movements in various types of acti-
vities; for example, fine asscmbly, use of precizion tools, repairing watches,
use of writing and drawing instrumcnts, operating keybcard devices, etc.;
usually the hand and arm are pot invelved t¢ any great extent)

94(I) Hand-arm menipulation (the manual control of manipulation of objects rhrough
hand and/cor arm movements, which may or may not reculrc continuous visual con~
trol; tor exanple, repairing cugines, scmaphore signalling, etc.)

" 95(1) Hand-arm steadiness (maintaining a uuifosm, controlled hand-arm posture or
movement; for cxample, using a welding torch, performing surgery, etc.)

96(1) Eye-hand/foot coordination (the goordipation ¢f hand and/or fcot movemants
where the movement must be coordinated with what is secn; for eoxample, driviag
a vehicle, operating a sewing machine, operating winch, tuning radar, using
electronic test equipment for alignment, etc.)

97(1) Limb movement without visual control (movement of budy limbs {rom one position
to anothcr witnout the use of vision; for example, reaching for controls without
looking, touch typing, etc.)

98(1) Hand-ear coordination (the cootdination of hand movements with sounds or in-
structions that are heard; for example, tuning radio receivers, plloting atr-
craft by control tcwer imstructions, etc.)

ERIC
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100(1)
101(1}

102(3)
103(1)
104(1)
105(1)

106(1)

107(1)

108(1)

105%(1)
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Code Importance to Billet (I}
DNA  Dves not apply

4 RELATIONSHIPS WITH OTHER WORKERS 1 Very minor
This section Jdeals with different aspects § k::r.s.
of interaction between pecople involved in 4 High
various kinds of work. 5 Extreme

4.1 Conmunications

Rate the follewing in terms of how important the activity is to the completion
of the billet. Some jobs may involve several or all of the {tems in this section.

4,1.1 Oral (communicating Ly speakinp)

Advising (dealing with individuals in order to counsel, ani/or guide them with
regard to problems that may be resolved by legal, financlal, scientific, tech-
nical, clinical, spiritual, and/or other profestional principles)

Negotiating (dealing with others in order to reach an agreement or soluticn;
for example, negotiating procurcment contracts. diplomatic relations, nec.)

Persuading (dealing with others in order to influence them toward some action
or point of view; for example, public relations officers, etc.)

Instructing (the teaching of knowledge or skills, ecither in an {nformal or
formal manner, to others; for example, instructor, petty officer teaching a
striker, etc.)

interviewing (conducting interviews directed toward some specific objective;
for cxample, interviewing applicants in recruiting office, career counseling,
etc.)

Routine information exchange (the giving and/or receiving of information of
a routine or simple nature; for example, radio operator, receptionist, information
clerk, etc,)

Non~routine infovmation exchange (the giving and/or receiving of information of
a non-routine or cemplex nature; for cxample, crgireers discussing shipyard
overhaul, officers' call, CIC to 00D, lookout to OOL, etc,)

Public speakirg (making speeches or formal presentations before relatively
large audiences; for examplc, lecturing, radio/TV broadcusting, delivering
8 scrmon, etc.)

4,1,2 Written (cormunicating by written/printed material)

Writing (for example, writinZ or dictating letters, reports, etc.,, writing
notices, writing instructions, ecc.; do not include transcribing activities
described in item 42)

4.,1.3 Other Commuaicationa

Signallng {commnicating by sBome typu of signal; for example, hand >ignals,
semaphore, whistles, horns, bells, lights, etc,)

Code communications (Lelegraph, cryptography, ahofthand, etc,)
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110(1)

111(1)

112(s)

ni(n

114(1)

115(1})

116(1)

D)

116(1)

119(1)
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4,2 Miscellaneous Interpersonal Relastionships

Entertaining (performing to amuse or entertain others; for example, on stage,
TV, clubs, ete.)

Serving/catering (attending to the needs of, or performing personal services for,
others; tor e¢xample, mess cook, barbers, sick-bay attendant, etc.) ’

4.3 Amount of Joh-required Personal Contact

Job-required personal contact (indicate, using the code below, the extent of
job-required contact with cthers, lndividually or in groups; for example, contact
with patients, students, the Public, superiors, subordinates, fellow shipmates,
oificial visitors, etc.; consider only personal contact which (s definitely

part of the billet)

Code Extent of Reouired Personal Contact

1 very infrequent (almost no contact with others is required)
2 Intrequent (limiced contact with others is required)
3 Occasicnal (moderate contact with others is required)
4 Frequent (considetable contact with others is required)
] Very frequent (almost continual contact with others is vequired)
4.4 Tvpes of Job-required Personal Contact Code lmportance fo Billet (1)
This secticr. iists tvpes of individuals with D?h Soes "?t apply
whom the worker must have personal contect in ety minor

A SN X 2 Low
order to perform his job. TIndicate by code the
: ne J  Average
importance ot contact with each of the types of 4 High
individuals listed below. Consider personal 5 . %
contact not oaly with personnel within the ~xtreme

organization, tut aleo with personnel from
other organizations, if contact with them ia
part of the billet.

Ezecutives/officials (flag officers, squadron comﬁanders, commanding officers,
executive officers, etc,)

Middle manegement/staff personnel (department and division officers, other staff
officers, etc.)

Supervisors (those personnel who have immediate responsibility for a work group;
for example, leading petty officers, etc.)

Professional puisonnel (doctors, lawyers, scientists, enginesrs, professors,
teschers, consultants, etc.)

Semi-protessional personnel (techunic:sns, draftsmen, designers, photographers,
sutveyers, and other personnel who are engased in activities requiricg fairly
extensive education or practical experience iut wnich typicslly 1nvolve a more
ctestricted arca of operation than ¢hat of professional persannel)

Clerical personnel (pevsonnel engagud {n office work, such as yecmzn, personnal
men, dispersing clerks, etc.)

Manuel and service workers (personnel in skilled, sewi-skilled, unskilled, and
relsted types of work, such as deck crew, engine room crew, etc.)




120(1)
121(1)
122(1)

123(1)

124(1)
125(1)

126(1)

1271(1)

128(S)

129(8)
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Code Importance to Billet (I)

DNA Doecs not apply
Very minor

Low

Average

High

Extrene

wwh -

Sales personnel

Buyers (purchasing agents, not public customers)

Public customers (as in ship service stores, hase cafeterias, etc.)

The public (not including customers or persons in other specified categories;
include the "public' as contacted by, for example, shore patroimen.and masters
at arms, etc.)

Students/trainees/apprentices

Clients/patients/counselees

Special interest groups (fraternal and service organizations, minority groups,
wive's groups, property cwners, etc.)

Other individuals (include here types of persons not described i{n {tems 313~126
above, but, whenever possible, use one of the above categories) (Specify in
margin of PAQ Record Form)

4,5 Supervision end Coordination

4,5.1 Supervision/Direction Given

Supervision of non-supervisory personnel (indicate, using the code below, the
number of perscns dircctly supervised who are actuvally ianvolved in the repairing
of equipment, in maintenance, in service activities, «tc., and do not supervise
others; this item would apply, for example, to most "first line" superviscrs,
most divieion officers, leading petty officers, etc.

Code Number of Non-cupervisory Personncl Supervised

DNA Docs not apply

1 or Z workers

3 to 5 workers

5 to 8 workers

9 to 12 workers

13 or more workers

W WN -~

Direction of supcervisory personrel (indicate, using the code below, the number
of supervisory pecrsonnel--those who have tespousikility for the supervisicn

~or direction of others=--who report directlv to the pevson holding this position;

this item would apply to most Jeportment heads, &tc.)

Code Number of Suocrvisory Perscnncl Directed

by

DNA Does not apply (does not direct supervisors)
1 or 2 svpervisory personnel

3> to 5 supervisory personnel

6 to 8 supervisory personnel

9 to 12 supervisory personnel

13 or more supervisory personnel

WL N
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130(S) Totel number of personncl for whom responsible (indicate, using the code below,
the total numher of personnel for whom the person holding this job is either
directly or insirectly responsible; for example, a commanding officer would be
responsidle for all persoanal under his command; and department, division, and
leading petty officers would be responsible for all within their sphere of

! command; use this item {n addition to 128 and/or 129)

L—- Code Toutal number of personnel for whom responsible

DNi  Doee not apply (not responsible for other personnel)

1 10 or fewtr workers
2 11 to 50 workers
3 51 to 250 workers
4 251 to 750 workers
5 751 or more workers
4,5.2 Other Organizational Activities Code Importance to Billet (I)
This subsection includes activities of a DTA 32:5 n?t spply
coordinating, staff, or supervisory nature. 2 Lowy minor
3 Average
&4  High
5 Extreme

131(I) Supervises non-employees (students, patients, etc.)
132(1) Coordinates activities (ccordinatec, monitors, or organizes the activities of
others to achieve certain objectives, but does not have line management authorfity;

tor exampl., special services officer, club comittee chairman, etc.)

133(I) Staff functions (advises, rconsulte, or gives other types of assistance to line
officers; {or example, legal officar, intelligence officer, etc.)

4,5,3 Supervision Rececived

134(S) Supervision received (indicate, using the code below, the invel of supervision
the worker typically rez2ives)

Coda Level of Supervision Receivad

1 lmmediate supervision (receives close supervision relating to specific
work activities, including assignments, methods, cte.; usually recelves
frequent surveillance over job activities)

General supervisinn (receives ueneral supervision relating to work activities)

General direction (reccives only very geieral guirdance relating to job
activities, primarily guidence with respeet to pencral objectives; has
rathce broad latitude for determininy metnous, week scheduling, how to
achieve cbjectives, etc.; for example, decpartuwent and division officers,
ete.

4 Nomiral direction (receivas only nominal direction or guidance in job,

28 in the case of a manager of ar ciiunization or a major subdivision
thereof, and is therefore subject unly to wery broad policy guidelines;
for example, commanding officers, etc.

w N
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135(T)

136(T)

137(T)

138(T)

139(T)

140(T)

141(T)

142(T)
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5 JOB CONTEXT

5.1 Phvsical Working Conditions Code Amount of Time (T)

DNA Doaes not apply (or is very
incidental)

Under 1710 of the time

Butween 1/10 and 1/3 of the time

Between 1/3 and 2/3 of the time

Over 2/3 ©) the time

Alrust couiinually

This section lists various working
conditions, [ate the average amount

of time the worker 15 exposed to cach
condition during a typical work period.

VD W R

5.1.,1 Outdeor Environment

Out-of -door environment (susceptible to changing weather conditions)

5.1.2 Indoor temperatures {(do not consider induor temperature conditions that
are simply a function of rthe weather; for example, heat in summer)

High temperatuvre (conditions in which the worker might cxperience severe discom-
fort or heat stress, such as in boiler rooms, around furnaces, etc.; typically
this would occur in a dry atmospherc at aLout 90° F. and in a humid atmosphere.
at about B0 F. or 85" F.) .

l.ow temperature (conditions in which the worker is exposed tc low temparatures
which are definitely uncomfortable even though clothing appropriate for the

conditions may be worn, such as refrigerated rooms, etc.)

5.1.3 Other FPhysical Working Conditions
Air contamination (dust, fumes, smoke, toxic conditions, disagreeable odors,
ctc.; consider here air contamination or pollution which is an irritating ‘or

undesirable sspect of the billet)

Vibration (vibration of whole body or body limbs; for example, driving a tractor
or truck, operating an air hammer, etc.)

Improper 1llumination (inadequate lighting, excessive glare, etc,)

Code Amount of Time (T)

DNA Does not apply (or {5 very
incidental) )
Under 1/10 of the time .
brtwern 1/10 and 1/3 of the tim
Between 1/3 and 2/3 of the time
Over 2/35 of the cime
. Almost continually

wi It W~

Dirty enviromment (an environment in which the worker and/or his clothing
easily beccmes dirty, greasy, etc.; for example, environments often associated
with engine rocms, foundries, highway construcrion, furnace cleaning, etc.)

Avkward or confining work space {(conditions in witich the body is cramped or
uncemfortable)
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143(S) Nolse intensity (indicate, using the code below, the typical noise level to

[ which the worker is exposed)

Code Noi{s¢ Intensity

)3 Very quiet (intensive care ward in hospital, photo lab, etc.)

2 Quiet (many private offices, librarics, etc.)

3  Moderate (nffice where typewriters are usca, light automobile traffic,
ship service stoure, etc.)

4 Loud (heavy traffic, machine shops, carpenter shops, etc.)
S  Very loud (close to jet engines, large earth-moving equipment, riveting,
etc.)
Code Possihility of Occurrence (El]
No  No possibility
1 Very limited .
2 Limited
}  Moderate
5.2 Physical Hazards 4 TFairly high .
5 High

The four items which follow describe accidents or illnesses which may result
from exposure to nazards. Rate the possibility of the occurrence of each of

the types of accidunts/illnesses to the typical worker in this billet. In
making the ratings consider the safety/accldent record of workers in this
billet. and/or the pussibility of accidents duc to such factors as: traveling
az high speeds, being in high places, working with arhinery, sharp tools, not
or very cold materials, exposure to jalling objects, danycrous chemicals, explo-
sives, toxic fumes, nuclear and radio frequency radiatiorn, high voltages, etc.

144(P) Firsr-aid cases (minor injuries or illnesses which typically result in a day
or less of ''lost” rime and are usually remedied with first-aid procedures)

145(P) Temporary disability (temporary injuries or illnesses which prevent the worker
from performing his job trom cne full day up to extunded periods of time but
which do not result in permarent disability or impairment)

146(P) Permanent partial impairment (injuries or i{llnesscs resulting in the amputation
i 0r permanent loss of use of any body member or part thereof, or permanant
impairment of ccrtain body functions)

Code Pussivility or Occurrence (P)

d

AR DN — O

No possibility
Very limited
Linited
Moderate
Fairly high
Nigh

147(P) Pewmanent total disability/death (injurics or illresses wvillch totally disable _
the werker and perwmanently prevent his further puointul erployment; for example,
loss of life, sight, limbs, hands, radiativn sickness, etc,)

ERIC
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Code Importance to Billet (I)

5.3 Personal and Social Aspects DA Does not apply
1 Very minor

This section includes various personal 2 Low

and social sspects of jobs. Indicate 3  Average

by code the importance of these aspects &  High

as a part of the billet. 5 Extreme

148(1) Civic obligarions (bacause of the job CHe workar assumes, or 1s expected to
assume, certain civie obligations or responsibilities, as mipht be the case
with cerrain public relatinius officers, conmanding of ficers, etc.)

149(I) Frustrating situations (job sftuatious in which attempts to deal with problens
or to acnieve job.objectives are seriously obstructed or hindered, and may
thus contribute to frustration cn the part of the worker)

150(1) Sctrained perscnal contacts (dealing with Individuals or groups in "unpleasant”
or "sitrained" situaticns; for example, <ertain aspects of shore patrol wurk,
handling certain mental patienta, MAA, eti.)

151(1) Persunal sacrifice (being willing to muke particular perscnal sacrifices while
being of pervice to other people or the objectives of an organization; for
example, chaplains, etc.; do not consider physical hazards here)

152(1) Interpersonal conflict situations (job sjtuaticns in which there cre virtually
inavitable ditfcrences in objectives, opinions, or viewpointr between the
worker and cther persons or groups of persohs, and which may "eet the stage"
for conflict; for example, supervisors who must enforce an unpopular policy, etc.)

153(S) Non-job-required sociasl contact {indicate, using the code below, the opportunity
to enpage iu informal, non-job-required conversation, srocial interaction, etc.
with others while on the job; for exemple, barber, receptionist, member of
wvorking partv, etc.; do not include here the personal contacts required by
the job as described in ltem 112}

Code Opportunity for Non-job-reaquired Social Contact

Very infrequent {almost no opportunity)
Infrequeat (limited opportunity)

Occasional (moderate opportunity)

Frequene (considerable opportunity)

Very frequent {almest continual opportunity)

[V, I < 3 OOy 200y S

6 CTHER S0B CUARACTERISTICS Cole Applicability (A)

6.1 Apparel Worn D:A :fg: ::;l;pply

_For cach 1tem mark DNA 1f the item does not apply, a one (1) 1if the item appliea.
‘Note: One or more itens in this gecilon may be applicable.

154(A) Business suit or dress {expected to wear, when appropriate, presentable civilian
clothing such as tie and jacket, street dirss, etc.)

155(A) Specific vniform/apparel (gervics dress uniforms; mark "deces apply" except in
unusual circumutances)

156 (A) Work clothing (dungarzes, et~.)

ERIC
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157(A)

158(A)

159(a)

160(A)

161 (4)

162(4A)

163(A)

164 (A)

165(A)

166(A)
167(A)
168(a)

169(1)

170(1)
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Code Applicebility (A)

DNA Dloes not apply
1 Does apply

Protective clothing or gear {clothing cr equipment worn a8 o regular part of
the job to pratect the worker; for ¢xample, safety helmets, gognles, noise
suppressory, safety shoes, fnguleted gloves or clothing, protective masks,
etc.; thic item docs not apply if only worn occasionally or rarely)

Informal attire (mports wear, etc.; mirk ''dces not apply" except in very unusual
circumstances) td

§
Apparel style optional (style totally optional; mark "does not apply" except
in vrusual circumstances)

6.2 Licensing

Licensing/certification required (to be restricted *o such fields as medicine,
nursing, law, etc.)

Code Applicability (A)

DNA Does not apply

6.3.1 Continuity of work (as relevant to 1  Does apply
total year)

Reguler work (special instructions in analyzing naval billets: mark "1'" for
this ditem)

Irregular work (special instructions in analyzing naval billets: mark "DNA"
for this item)

6.3 Work Schedule

In eazh of the following two groups of items, mark one (1) for the item that

most nearly applies, and mark DNA for all other items in that group.

6.3.2 Regularity .cf working hours

Regular hours (same basic work schedule every week)

Variable shift work (work g'ift varies from time to time)

Irregular hours {works variable or irregular hours, depending on requirements
of the service)

6.3.3 Day-night schedule

Typical day hours

Typical night hours (including evening work)

Typical day ard night hours (works some dayc and some nights, depending on
work shifts, job demands, schedules, or oither job factors)

6.4 Job Demands Code Importance to Billet (I)
Thie section listas various types of DiA %oes not apply

demands that the job s tuation may impose 1 Very minor

upun tilc worker, usually requirfng that ‘ Low

he adapt to these ia order to perforam his 2 ;:e;agc

work satlstactorily. Rate tiic following 5 Exireme

irems in terms of how important they are
to the billet.

Specified work pace (as on a controlled assembly line; this would aeidom epply
to a naval billesy

Reputitive activicies (performance of the same physical or mental activities
repeatedly, witiout interruption, for periodas of time)
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171(I) Cycled work activities (performance of a sequence or schedule of work activities
which typically occurs on a weekly, daily, or hourly basis and which typically
allows the worker some: freedom of action sc .long as he meets a schedule; for
example, a security guard patrolling his beat, preparing scheduled reports,
etc.; do not include here activities more ncarly described as repetitive acti-
vities in item 170 abave)

172(1) Following set procedures (need to follow specifiic set procedures or routines
in order to obtain sanisfactory outcomes; for example, following check-out
list to inspect equipment or vehicles, following procedures for changing a
tire, performing specified laboratory tests, etc.)

173(1) Time pressure of situation (meal hours in mess hall, urgent time deadlines,
rush jobs, etc.)

174(1) Precision (need to be more than normally prec ise and accurate)

175(1) Attention to detail (need to give carcful attention to various details of_one's
work, being sure that nothing is left undone)

176(1) Reccgnition (need to identify, recognize, or 'perceive" certain objects, events,
* processes, behavior, etc., or aspects, features, or properties thereof; cthis
item 18 primarily concerned with "recognition' of that which is "sensed” by
vision, hearing, touch, etc.)

177(1) Vigilance: {nfrequent events (need tu continually search for very infrequently
occurring but relevant events in the job situation; for example, look-out
watch, observing instrument pancl to identlfy infrequent change from "norwal,”
etc.)

-178(1) Vigilance: continually changing events (need to be contirually aware of varia-
tions ‘n a coutinually or fruguently changing situaticn; for example, driving
in tra Zic, controlliing aircraft traffic, continually watching fraquently changing
dials and gauges, etc.)

179(1) Working under distractions (telephone calls, interruptinns, digturbances from’
others, etc.)

180(I) Updating job knowledge (nced to keep job knowledge current, being informed
of new developments related to the billet)

181(A) Special talent (using the code above, indi- +Code Applfzability (A)
cate if a bfllet ruquires some particularly DNA Does nct spply
unique talent or skill chat 1is not covered 1 Dboes apply

by other items; typically this idtem would

apply to billet: in which the very unique skili or characteristic of the worker ie
clearly dominant, as in certain entertainment sativitics; the item msy be used,
however, in certain other kinds of situations, but only where there is some
discinctly unique or special siill or talent involvedy (If “1% {s marked, write
the special talent in the mavgia of the PAQ kecord lorm.)

Code Armount of Tir: (T)

Dia Dhoes rot apply for is very incidental)
Urder 1/10 ot the tioe

Betweer, 1/10 und 173 of the time
Between 1/3 and 2/3 of the tine

Over 2/3 of the time

Alrost continually

182(T) Travel {(indicate by code the
proportion of a typical year in
which the incumbent would be away

- from his place »f reuidence)

LV B R S

O
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Aruitoxt provided by Eic:



61

6.5 Kesponsibility

This section inc'udzs types of rvesponsibllity which may be associated with the
decisions and actions of the worker, Indicate by code the Jdegree of each type
of respoasibility involved in the billet.

183(S) Responsibility for the safety of others (indicate, using the code below, the
degrece to which the work requires diligence and ceffert to prevent injury to
others; do not include hazards beyond the control of the individual concerned
with the billet)

» Codn Degrec/of Responsibility for the Safety of Others
DRA Does not appiy )
1 Very limited (wourker has wminimum responsibility for the safety of others;
for vxample, he may only use small hand tocls, non-hazardous machines, ete,)
2 Linited (worker must ex¢rcise ressonable care in order to avoid injury
to others; for exampie, operating lathes, punch presses, and similar
equipment)
3 Intermediate (worker must be especially careful in order to avoid injury
to others; for example, operating overhead cranes, driving vehicles, ete,)
4 Substential (worker must exercise constant and substantial care {n order
to prevent serious injury to vthers; tor example, handling dangerous
chemicals, ucing explosives, insuring that recoil area of guns i»
clear, vtel)
5 Very substanzial (the safety of others depends almost entirely on the
correct action of the worker; for example, piloting an aircraft, pere
forming major surgery, etec,)

184{S) Respcncibility for materisl assects (indicate, using tue code below, the degree
to which the wourker is directly respensible for waste, damage, defects, or
other loss of vclue to material assets or property, such as materials, products,
parts, cquipment, cash, ctc., that might be caused by inattention or inadequate
job performance)

Cnde Devree of Kesponsibiliiy for Material Assets

e

Very limited {ior example, a few dollars)

Limited (for example, up to ibout one hundred dilarsg)
Intermedirte (for vxample, & few hundred dollars)

Sucetantiei (tor exawple, one or two theusand dollars)

Very suustuntial (for example, more than two thousand dollars)

[SIRF RN A N

185(5) Geaeral resporsibiiity (indicate, using the code below, the degree of "general

T (respongibility associated with this billet in terms of the exteat to wvhich the
vorker is "respoasible” for any ¢t g oumber of activirivs such as: accountiny,
aralyzing, compesing, developing, designing, evaluatiap, forevcasting, initiating,
planning, pregramming, proposing, scheduling, sponsorirg, staff{ing, writing,
etc.; do not consider here responsibility fur the salcety of others or respon-
sibility tor assets as described in items 183 and 184)

L. Code  Degree of General Fosponsihility

Very limited
Limited
Intercediate
Substantial

Very subrtantial

[T, IR iy S
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6.6 Job Structure

Job structure (indicate, using the code below, the umount of “ctructure” of the
billet, that 18, the degree to which the billet activities are 'pre-determined”
for the worker by the nature of the work, the procedures, or other billet
charactertstics; the more hiphlv-structured billets permit lecss deviation from
pre-determired patterns, and little if any need for innuvation, decision making,
or adaptation to changing situations)

Code Amount uf Job Structure
>

1 Very high structure (virtually no deviation from a pre-determined job
“toutine," for example, routine assembly work, etc.)

2 Considerable scructure (only moderate deviation from pre-determined work
'routine' is possible; for example, disbursing clerk, stock haadler,
etc.)

3  Intermediate structure (considerable change from 2 "routine" 1is posaible;
work ectivities change considerably from day to day or even frea hour
to hour, but usually within some reasonable and expected bounts; for
example, carpenter, mechanic, machinist, etc.)

4 Limized structure (relatively little routine work; the job 1s characterized
by considerable opportunity for improving methods devices, etc., and
the necessity for making decisiors; for example, public relations officer,
investigators, etc.)

5 Very low structure {virtually no establighed "routine" of activities; the
pcsition involves a wide variety of problems which must be dealt with;
the solutions to these problems allows for unl:mited resourcefulndss and
initiative; for example, wmajor responsibility for reseavch and develep~
went. activities, ete,)

6.7 Criticality of Pocizion

Criticality of powition (indicate, using the code below, the degree to which
inadequate b{llet performance by the worker in this position 1e c¢riticel in
terms of possible detrimental effects on the organizationsl operations, asosets,
reputatioa, etc., or on the public or other people; consider the duration of

- such conseyuenced, whether imuediate or loug-term, their seriousness, and the

extent to which they have restricted or widespread effcces)

Code Degree of Criticality of Position

1 Very low

2 Low '
3  Moderate

4 High

5 Very high

188-194 Pay/income (Do not use these items.)
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APPENDIX C
Mean "Direct" and "Total" Naval Compensation
Under Varying (A, B and C) Assumptions,

and Mean "Civilian Job Value" For Each Pay Grade
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Appendix Table Cl

Mean "Direct" Naval Compensation Under Varying (A, B and C)
. Assumptions, and Mean "Civilian Job Value"
For Each Pay Grade 1/

Pay Sample High (A) Low (B) Low (C) Civilian
grade size asgsumptions assumptions asgumptions job value
E-2 44 $ 6,201 $5,520 -  $ 5,521 $ 7,566
E-3 161 6,702 5,894 5,894 8,059
E-4 1n 8,240 6,393 6,393 9,266
E-5. 117 9,214 7,160 . 7,161 10,315
E-6 " 66 11,275 9,904 9,904 12,452
E-7 34 12,802 10,441 10,441 13,120
E-8 9 13,793 11,229 11,229 14,824
0-1 4 9,919 8,386 8,386 15,490
0-2 12 13,209 11,217 11,217 16,005
0-3 81 16,731 14,305 14,305 16,593
0-4 110 19,467 16,708 16,708 18,070
0-5 35 23,396 20,215 20,215 18,668
0-6 5 29,289 29,289 - 25,509 20,288

!j These values were used in preparing Figure 1, and do not include
fringe benefits
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Appendix Table C2

Mean "Total" Naval Compensation Under Varying (A, B and C)
Assumptions, and Mean ''Civilian Job Value" (Including
Fringe -Benefits) For Each Pay Grade 1/

Pay Sample ‘High (A) Low (B) Low (C) Civilian
grade aize asgumptions assumptions assumptions job value
E~2 44 $ 7,094 $ 6,400 § 5,964 $ 8,557
E-3 161 7,633 6,802 6,344 9,126
E~4 171 9,840 7,335 6,861 10,492
E~5 117 10,987 8,183 : 7,638 11,679
E-6 66 13,216 10,309 9,620 14,100
E~7 - 34 15,210 11,819 11,033 14,856
E-~8 .9 16,385 12,721 11,836 16,786
0-1 4 11,634 9,421 8,834 17,540
0~-2 12 15,299 12,362 11,654 18,123
0-3 81 19,290 15,760 14,774 18,788
0-4 110 22,348 - 18,388 17,161 20,461
0-5 35 26,655 22,174 20,675 . 21,138

0-6 5 32,986 27,826 25,949 22,973

lj These values were used in preparing Figure 2,
2/ Adjusted to include the value of fringe benefits,




APPENDIX D
* an Civilian Job Values and Sample Sizes by
Pay Grade and Rating (Job Family)

Yor Selected Ratings




70

Appendix Tsble D1

Mean Civilian Job Values and Sample Sizes
by Pay Gradzs and Rating (Job Family)

For Selected Ratings

Rating
Pay Grade AT BT MM
E-2 $ ' > 8505 ——— ~ $538
’ (N=5) (N=2)
E-3 > 568 +—— 543 = —* 589
(N=16) (N=17) (N=16)
E-4 - = |1 s90 ¢ 594 7] > 1658 v
' ' (N=20) (N=14) (N=13)
E-5 ‘ #l > 640 *TY|| - | "T|688 718
(N=20) (N=8) (N=18)
E-6 - 771 *+ ot L\J'mx —p m— 708
(N=11) (N=4) (N=8)
B-7 ‘872 + 814 - 889
(N=4) (N=d) (N=5)

O
FR]( Note: Mean values connected by arrows were found to be significantly

e differeni, using Newman-Keuls tests.




APPENDIX E
Job Dimensions Basad on Component Analysis of Job
Analysis Data from Combined Fnlisted

and Officer Samples




71

Job Dimensions Based on Component Analysis of Job Analysis Data:

Information Tnput

Rotated Loading

Job Dimension N=710
Dimension 1: Perceptual Acuity, Discrimination, and Evalua-
tion :
22 Depth perception .820
29 Estimating speed of wmoving objects . 759
21 Far visual differentiation .753
26 Body movement sensing .733
27 Body balance .635
34 Esti.ating size .538
23 Color perception .523
28 Estimating speed of moving parts. .522
10 Features of nature 493
13 Events or circumstances 439
" 11 Man-made features of environment 421
25 Sound differentiation 413
24 Sound pattern recognition .387
16 Non-verhal sounds .303
Dimension 2: Information from Graphic/Written and Related
Materials .
3 Pictorial materials .718
2 Quantitative materials .711
1 Written materials .585
4 Patterns/related devices .572
20 Near visual differentiation .499
6 Measuring devices .365
23 Color perception .337
14 Art or decor .337
Dimension 3: Sensing in Relation to Operations and Processes
19 Taste .807
18 Odor 704
8 Materials in process +539
17 Touch 499
30 Estimating speed of processes 476
28 Estimating speed of moving parts .322
14 Art or decor .318
33 Estimating quantity . 212
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Rotated Loading

Job Dimension N=710

Dimension 4: Information from Mechanical Fquipment

coL

24 Sound pattern recognition 728
16 Non-verbal sounds 727
25 Sound differentiation .710
5 Visual displays : .691
7 Mechanical devices .650
6 Measuring devices . 482
31 Judging condition/quality .353
17 Touch .329
18 Odor _ _ .325

Dimension 5: Information from iisterials and Objects in
Immediate Environment

9 Materials not in process . 780
11 Man-made features of environment LL87
7 Mechanical devices .377
8 Materials in process .341
1” Events or circumstances L3293

Dimension 6: Lstimating/Inspecting Activities

33 Estimating quantity .699
35 Fstimating time .690
32 Ingpecting . .623
34 Estimating size .518
31 Judging ccndition/quality L4322
30 Estimating speed of processes .372

Dimension 7: General environmental awareness

o 186 Job structure. .688
12 Behavior .651
13 Events or circumstances ‘ .590
15 Verbal sources ' .548
1 Written matevials L488
10 Features of nature . 486
_11 Man-made features of environment 427
14 Art or decor ' L4118
2 Quantictative materials - .325
31 Judging condition/quality L3248
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Job Dimensions Based on Component Analysis of Job Analysis Dara:
Mediation Processes

Rotated loading
Job Dimension N=710

Dimension 8: Decisic¢ . Making

37 Reasoning in problem solving ‘ .863
36 Decision making . 862
38 Amount of planning/scheduling . 853
46 Educotion . 826
186 Job structure .796
39 Combining information . 764
40 Analyzing information or data .723
47 Job-related experience 719 .-
41 Compiling .94
49 Using mathematics +6R9
48 Training 635

Dimension 9: 1Information Processing

43 Transcribing . .833

45 Short-term memory .632
42 Coding/decoding .593
41 Compiling .391

40 Analyzing information or data .372
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Job Dimensions Based on Component Analysis of Job Analysis Data:

Work Output

Rotated Loading

Job Diméension H=710
Dimension 10: Physical Activity Level.
90 Walking/running .740
89 Standing .638
91 "limbing .616
92 Rueeling/stooping 560
87 Level of physical exertion .539
86 Balancing 495
57 Applicators <435
51 Manually powered non-precision tools 413
31 Assembling/disassembling . 358
94 Hand-arm manipulation . 346
84 Physical handlinyg . 343
52 Long~-handle tools 317
88 Sitting ~-.702
65 Keyboard devices -.451
Dimension 11: Control Operation/Manipulation
68 Continuous controls: hand-operated . 796
67 Frequent adjustment controls: foot-operated .793
69 Continuous controls: foot-operated .790
98 Hand-ear coordination .688
85 Highly skilled body coord:ination .677
66 Frequent adjustment controls: hand-operated .653
54 Variable setting controls . 505
97 Limb movemert without visual control 480
63 Fixed setting controls 464
74 Air/space vehicles L4433
96 Eye-~hand/foot coordination LAh2
62 Activation controls .413
95 Hand-arm steadiness . 364
Dimension 12: Handceraft and Related Activities
78 Setting up/adjusting . 789
64 Variable setting controls .. 689
81 Assembling/disassembling 687
63 Fixed setting controls 662
62 Activation controls . 666
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Rotated Loading
Job Dimension N=710

Dimension 12: Handcraft and Related Actiwities (cont'd.)

54 Powered precision tools ‘ .656
50 Manually powered precision tools/instruments .630
51 Manually powered non-precision tools/instruments .598
55 Powered non-precision tools/instruments .570
66 Frequent adjustment controls: hand-orerated .498
58 Measuring devices 444
95 Hand-arm steadiness . 431
61 Stationary machines/equipment . 364
53 Handljag devices/tools .335
59 Teciirical and related devices . 324
94 Hand-arm manipulation ‘ .317
B84 Physical handling .310
77 Remote-controlled equipment .300

Dimension 13: Manual Handling and Manipulation

83 Feeding/off-bearing A71
80 Material-controlling .652
79 Manually modifying 647
82 Arranging positicaning .603
B4 Physical handling . «513
53 Handling devices/tools - <483
61 Stationary machines/equipment e 24
57 Applicators .373
52 Lonp-handle tocls 2362
65 Keyboard devices . 7 .303
186 Job structure -.320

Dimension 14: Body Member Manipulation/Control

93 Finger manipulation . 709
97 Limb movement without visual control » .648
96 Eye-hand/foot coordination .563
94 Hand-arm manipulation .561
95 Hand~arm steadiness 481

Dimension 15: Skilled/Techrical Activities

59 Technical and related devices . .660
'\) 56 Drawing and related devices ’ . 599

: 58 Measuring devices . 548
ERIC uriag
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. Rotated l.oading
Jeb Dimension . N=710

Dimension 15: Skilled/Technical Activities (cont'd.)

186 Job structure 468
71 Powered highway/rail vehicles 316
84 Physicsi handling -.310

52 Long~-kandle tools ~.309

Dimension 16: Mobile and Operating Equipument Cpera-
tions
72 Powered mobile equipment 687
76 Operating equipment .525
74 Adr/space vehicles ’ 402

51 Manuaily powered non-precision tools/instruments .375
87 Level of physical exertion .349
55 Powered non-precision tools/instruments .338
52 Long-handle tools - .323
82 Arranging/positioning . 313
57 Applicaters ' 311
75 Man-moved mobile equipment .302
65 Keyboard devices ~. 343
89 Standing -. 320

Dimension 17: Unnamed

- 73 Powered water vehicles B . LI
52 Long-handle tools 407
75 Man-moved mobile equipment _ .389
86 Balancing . 336
61 Stztionary machines/equipment 300
Dimension 18: Vehicle/ Unnamed Equipment Operatfons
70 Man-powered vechicles .669
77 Remote-controlled equipment 489
71 Powered highway/rail vehicles ) 481
85 Highly skilled body coordinatien . 352

76 Operating equipment . 324
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Job Dimensions Based on Component Analysis of Job Analysis Data:

Interpersonal Activities™

Rotated Loadinﬁ

Job Dimension N=710
Dimension 19: Executive/Staff Functions
99 Advising .B57
101 Persuading .B55
107 Writing .01
113 Executives/officials .813
100 Nepgotiating . 806
103 Interviewing .752
114 Middle manapeément/staff personnel 746
186 Job structure 744
105 Hon-routine information exchange L7135
134 Supervision received . 707
116 Professional personnel .705
106 Public speaking L6706
125 Direction of supervisory personnel .669
118 Clerical personnel .659
130 Total no. of personnel for whom responsible 653
117 Semi-professional personnel .648
133 Staff functions .578
102 Instructing . 542
112 Job-required personal contact .534
126 Special interest groups L 481
123 The public .439
125 Clients/patients/counselees . 340
124 Students/trainees/apprentices .312
120 Sales personnel . 315
11% Manual and service workers -.305
Dimension 20: Pubiic/Related Contact

122 Public customers .797
121 Buyers . 784
120 Sales personnel .735
123 The public 465
111 Serving/catering . 439
126 .330

Special/interest groups
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Rotated ILoading

Job Dimension N=710
Dimension 21: Required Interpersonal Interaction
104 Routine information exchange .758
112 Job-required personal contact .414
132 Coordinates activities .379
118 Clerical personnel . 301
Dimegnsfon 22: Signaling/Coding
108 Signaling 744
109 Code communications . 708
110 Entertaining .528
Dimension 23: Supervisory/Instructional Functions _
128 Supervision of non-supervisory personnel «753
102 Instructing . 506
130 Total no. of personnel for whom responsible 427
132 Coordinates activities .394
129 Direction of supervisory personnel . 340
131 Supervises non-employees . 317
Dimension 24: Interaction with Mon-employees
131 Supervises non-employees .677
124 Students/trainees/apprentices .633
125 Clients/patients/counselecs .632
106 Public speaking .399
126 Special interest pgroups .388
123 The public .387
103 Intervicwing ~ .353
110 Entertaining . 351
116 Professional personnel . 311
Dimension 25: Contact with Supesvisors/Manual Uorkersl
119 Manual und service workers .720
115 Supervisors .620
104 Routine information exchange . 319
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Job Dimensions Based on Component Analysis of Job
Work Situation and Job Context -

Analysis Data:

Rotated l.oading

Job Dimension N=710
Dimension 26: Haziardous Working Conditions
146 Permanent partial impairment .929
147 Permanent total disability/death .903
145 Temporary disability . 899
144 TFirst-ald cases .732
143 Noise intensity .588
135 Out-of~-door environment . 954
141 Dirty environment 457
142 Awkward or confining work space . 380
Dimension 27: Stressful Interpersonal Environment
152 Interpérsonal conflicet situations 835
150 Strained personal contacts . B04
151 Personal sacrifi'ce .793
149 Frustrating situations . 719
186 Job structure . 680
148 Civic obligations .677
144 First-aid cases -.361
Dimension 28: Undesirable Physical Environment
138 Alr contamination . 719
136 Indoor: high temperature .718
139 vibration .679
140 Improper illumination .666
141 Dirty environment .h23
142 Awkward or confining work space + 594
137 Indoor: low temperature 493
Dimension 29: Ouuv-of-door vs. Social Environment
153 Non—jub—rcquiréd social contract . 807
136 Indoor: high temperature .351
135 Out-of-door envirohment -.418 -
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Job Dimencions Based on Component Analysis of Job Analysis Datu:

Miscellaneous Aspects

Rotated Loading

Job Dimension N=710
Dimenslon 30: General Responsibility/Cririczlity of Position
18C Updating job knowledge . 810
187 Criticality of position 773
185 General responsibility . 760
175 Attention to-detail L1048
174 Precision . 680
186 Job structure 679
179 Working under distractions 454
170 Repetitive activities -, 440
Dimension 31: Recognition/Vigilance/Attention Requircments
176 Recognition 857
177 vVigilance: Infrequent events 772
178 vigilance: continually changing events . 759
175 Attention to detail 422
i72 Following set procedures . 347
123 Responsihility for the safety of others .337
17% Precision .319
Dimension 32: Structured Work Activities
171 Cycled work activitles .768
172 Following set procedures .h55
170 Repetitive activities 482
182 Travel 433
174 Precision L4600
186 Job structure -.350
Dimension 33: Time/Work Situation Pressures
169 Specified work space .656
173 Time pressure of situation .513
179 Working under distractions JA6T
170 Repetitive activities LAl
182 Travel - 472
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Rotated Loading
Job Dimension N=71%

Dimension 34: Material/Safety Responsibility

183 Responsibility for the safety of others 722
184 Responsibility for macerials assets , .577
177 Vigilance: 1infrequent events . 378
178 Vigilance: continually changing events 342
185 General responsibility .312

186 Job structure . 300




AFPENDIX F
Job Dimensions Based on Component Analysis of

Job Analysis Data ffom Officer Sample
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Job Dimensions Based on Component Analysis of .Job Analysis Data:
Information Input

Rotated Loading
Job Dimension N=247

Dimension 1: Perceptual Acuity, Discrimination, and Eval-

uation
22 Depth perception : . 880
29 Estimating speed of moving objects 874
26 Body movement sensing .868
‘ <1 Far visual differern®iation .B856
24 Sound. pattern recognition _ . 828
23 Color perception ' .820
vt 25 Sound differentiation .778
27 Body balance .768
5 Visual displays : .675
16 Non-~verbal sounds .652
10 Features of nature 645
28 Estimating speed of moving parts T L.574
13 Events or circumstances : C _ . 569
11 Man-made features of environmenc ’ .456
34 Estimating size 419
% 17 Touch - ’ - .402
' 18 odor ' .376
31 Judging condition/quality - -~ .330
6 Measuring devices B .307

Dimension 2: Sensing in Relation ito Operations and Processcs

e

19 Taste | . 704

i8. 0dor X . . o .678
8 Materials in process : . 668
17 Touch .619
9 materials not in .process . 609
7 Mechanical devices .£78
28 Estimating speed of moving parts .375
Dimensi«n 3: information from Graphic/Written and Related
g M-zterials '
3 Pictorial materials . 769
2 Quantitative materials : - .729
4 Patterns/related devices ,656
6 Measuring devices i .584
1 Written materials . .5B3

7 Mechanical devicaes 445
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- : Rotated Loédigg
Job Dimension ' N=247

Dimension 3: Information from Graphic/Written and Related

Materials
4\ .
5 Visual displays 341
20 Near visual differentiation .331
pimension 4: General Favironmental Awareness
12 Behavior -.643
186 Job structure -.544
13 Events or circumstances -.526
15 verbal sources -.526
14 Art or decor . -.477
11 Man—madq\features of environment ~. 404
. N ‘
Dimension 5: Estimating/Inspectiny Activities
13 Nstimating quantity . 745
35 Estimating time ' : 667
34 Estimating size : 644
32 Inspecting .623
30 Estimating speed of processes .597
31 Judging condition/quality .531

28 Estimating speed of moving parts .310
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Job Dimensions Based on Component Analysis of Job Analysis Data:
' Mediation Procesgses :

: ' Rotated Loading
.Job Dimension N=247

Dimension €: Reasoning/Planninﬁ/Decision Making

37 Reasoning in problem solving 7137
47 Job-related experience .659
39 Combining information . : : .596
40 Analyzing information or data .595
36 Decision making . . 584
38 Amount of planning/scheduling .559
186 Combining information w544
49 Using mathematics ! .530
48 Training - C 492
46 Education : . 409

41 Compiling ' .336

Dimension 7;: Information Processing

43 Transcribing -.798

42 Coding/decoding ' -.741
48 Short-term memory -.533
40 Analyzing information or data : ~.521
41 Compiling -. 464
39 Combining information -.365

36 Decision making ) ’ -.308




85

Job Dimensions Based on Compenent Analysis of Jcb Analysis Data:

Work Output

Rotated Ldading

job Dimension N=247
Dimension’ 8: Tool/Equipment Utilization
f
32 Long-handfe tools .855
'53 Handliny devices/tools / . 822
54 Powered precision toels/instruments ‘ * .779
55 Powered non-precision tools/instruwents 775
57 Applicators .735
81 Assembling/disassembling .719
76 Operating equipment .711
84 Physical handling 647
72 Powered mobile equipment .643
83 Feed/off-bearing .641
75 Man-moved moblle equipment .632
61 Stationary machines/equipment .630
51 Manually powered non-precisidn tools/instruments . 629
80 Material-controlling .606
50 Manually powered precision tools/instruments .581
77 Remote-controlled equipment 965
78 Setting up/adjusting .499
82 Arranging/positioning .491
79 Manually modifying .468
58 Mzasuring .devices .357
71 Powered highway/rail vehicles .327
63- Fixed setting controls . 325
62 Activation controls .318
Dimension 9: Control Operation/Manipulation
68 Continuous controls: hand-operated -.878
97 Limb r.ovemeat without visual control -. 843
98 Hand-ear coordination - -.832
66 Frequent adjustment controls: hand-operated -.828
96 Eye-hand/foot coordination -.827
69 Continuous controls: foot-operated - ~-.805
67 Frequent adjustment controls: foot-operated -.748
64 Variable setting controls - 792
94 Hand-arm manipulatien- .. . -.765 -
74 Air/space vehicles : ) - =757
85 Highly skilled body coordination -.756
63 Fixed setting controls -.752

62

Activation controls

~.738

~
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Rotated Loading

Job Dimension N=247
Dirension 9: Control Operation/Manipulation (cont'd.)
87 Level of physical exertion -.451
86 Balancing -.421
- Dimension 10: General Lody Activity
91 Climbing .732
92 Kneeling/stooping 723
90 Walkiag/running . .659
89 Standing .534
70 Man-powered vehicles .468
86 ‘Balancing .311
Dimension 1ll: Activities Involving Finger/nand Manipulation
56 Drawing and related devices .664
93 Finger manipulation .640
65 Keyboard devices .587
79 Manually. modifying .528
82 Arranging/positioning 455
59 Technical and-related devices .329
58 Measuring devices .325
Dimensics. 12:" Technical/Related Activities
59 Technical and related devices -.590
58 Measuring devices o -.531
99 Advising . -.446
73 Powered water vehicle -.413
51 Manually powered non-precision tools/inatruments -.398
86 Balancing ‘ -.387
56 Drawing and related devices -, 363
Dimension 13: Association With Vehic es/Heavy Equipment
71 Powered highway,rail vehicles .483
99 Advising 454
T 72 Powered-mobile equipment .410
76 Operating equipment .304
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‘Rotated Loading -
Job Dimension ' N=247

Dimensicn 13: Association Hith Vehicles/Heavy fquipment
(cont 'd.)

78 Setting up/adjusting . ~.455
79 Manually modifying ~.322
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Job Dimensions Based on Component Analysis of Job Analysis Data:
Interpersonal Activities

Rotated Loading

Job Dimension : ' N=247

Dimension l4: Executive/Staff Functions

‘ 101 Persuading N .684
107 Writing . ® . .678

99 Advising _ .676

“ 113 Executives/officials .630

100 Negotiating .615

105 Non~routine information exchange 581

1).4 Middle management/staff personnel . 560

112 Job-~required personal contact : . 510

186 Job structure .510

103 Interviewing - 447

: 118 Clerical personnel . 400

5 , 106 Public speaking . 398
: 116 Professional personnel . 392

134 Supervision received . 389

102 Instructing . 365

117 Semi-professional personnel .354

104 Routine information exchange . 343

133 Staff functions ' .317

Dimension 15: Public/Related Contact

120 sales personnel -.733
121 Buyers -.729
122 Public customere _ -.707
117 Semi-professional personnel -.548
123 The public : -. 486
116 Professional personnel ' -.465
126 Special interest groups -.383
133 Staff functions ~.304

Dimensiun’16: Signaling/Coding/Relatcd Activities

! 109 Ceode communicaticns -.706
108 Signaling ~.645
110 Entertaining ~.546
128 Supervision cof non-supervisory personnel -.519
132 Coordinates activities ’ ~-.499

104 Routine information exchange -.494
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Rotated loading

Job Dimension N=247

Dimension 16: Serving/Instructing Activities
™

111 Serving/catering ~-. 408

102 Instructing ) ~.324

119 Manual and service workers -.309

124 Students/trainees/apprintices -.308
Dimension 17: Supervisory vs. Staff Functions

130 Total no. of persunnel for whom responsible -.729

129 Direction of supervi!sory personnel -.677

115 Supervisors -.576

119 Manual and service workers -.571

102 Instructing -.373

- 103 Interviewing -.324

133 staff functions . .539
Dimension 18: Interaction with Non-employees

’ |

131 Supervises non-employees . 650

124 Studente/trainees/apprentices .620

+125 Clfents/patients/counselees .615

103 Interviewing . 460

106 Public speaking LA

126 Special interest groups 426

123 "he public : . 387

102 Irstructing .381
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Job Dimengions Based on Component Analysis of Job Analysis Data:

Work Situation and Job Context

Rotated Loading

Job Dimension N=247
Dimension 19: Hazardous VWorkinp Conditions
146 Permanent partial impairment . 945
147 Permanent total disability/death .934
145 Temporary disabillty ' .897
144 First-ald cases .719
143 Noise intensity .571
139 Vibration 456
~° 135 Out-of-door environment 444
142 Awkward or continuing work space 434
Dimension Zéi Stressful Interpersonal Interactions
150 Strained personal contact -.824
152 Interpersonal conflict situations. -.791
149 Frustrating situations -.779
151 Personal sacrifice -.627
148 Civic obligations -.487
153 Non-job-required social contract -..39
. 186 Job structure ~.387
Dimensien 21: Undesirable Physical Working Conditions
141 Dirty environment ~.792
. 138 Air contamination ~.744
140 Improper illumination ~.741
136 Indoor: high temperature ~.728
142 Awkward or confining work space -.559
137 Indoor: low temperature -. 496
139 Vibration -.491
135 Qut-of-door environment -. 363
144 First-aid cases ~-.319
143 Noise intensity -. 307
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Job Dimensions Based on Component Aralysis of Job Analysis Data:

Miscellaneous Aspects

¢

Rotated Loadlqg

Job Dimension N=247
—— 23
Dimension 22: Vipiiance/Recognition Regquirements
177 Vigilance: 1infrequent events -.879
178 vigilance: continually changing events -. 843
1083 Responsibility for the safety of others -.778
176 Recognition -.757
184 Responsibility for material assets -.557
182 Travel -.505
172 Followinp sct procedures -.415
Dimension 23: Responsibility/Criticality of Position
175 Attention to detail -.697
180 -Updating job knowledge -.696
185 General responsibility -.686
174 Precision - : -.656
187 Criticality of position -.649
173 Time pressure of situation -.603
186 Job structure ~-. 497
179 Working under distractions -.454
Dimension 24: Repetitive/Structured Vork Activitics
170 Repetitive activities -.708
171 Cycled work activities -.696 .
172 Following set procedures -.602
169 Specified work pace -.594
173 Time pressure of situation -.391
174 Precision . -.318
186 . 384

Job structure



APPENDIX G
Standard Errorg}of Eatimate Obtained Under
Methods 2 and 3 with Three Indices of Naval

Compensation Used -as Criterion Variables
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Appendix Table G1

Sféndard Errors of Estimate Obtainec Under
Methods 2 and 3 with Three Indices of Naval
Compensation Used as Criterion Variables

Naval compensation index

Method Basic Total A Total C
and sample pay compensation compensation
Method 2
Enlisteg sample 77.32 126,02 82.41
( (n=607, p=32)* i ' .
Officer sample . 199.05 291.39 238.70
(n=247, p=5)* ' .
Combined sample 150. 48 228.33 181.19
(n=854, p=32)* ‘
Method 3
Enliasted sample "~ 86.25 133.79 90.58
(n=459, pa34)*
Officer sample 218.26 271.45 '224.61
(n=247, p=24)* - ' '
" Combined sample v . 174.07 229,86 - 182.13 P
(n=706, p=34)* ' i

fnenumber of cases in sample, pwnumber of dimensions used as predictors
in regression equations.




APPENDIX H )
Regression Analysis Data for PAQ Job
L

Dimension Scores Used to Predict Total (A)

Naval Compensation
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Appendix Table H1

Regression Weights for Certain of the PAQ Dimensions Selected
' as Final Predictors of Total A Naval Compensation

; _ Comhined Fnlisted 9fffcer
PAO Dimensions Sample Sample Sample
17
Division Job Dimensions
A- 1 Watching devices/materials for 95.28 -151.24
information .
A~ 2 Interpreting what is heavd or seen 62,30 -119.97
A- 3 Using data originating with people 35.36 ~14.20
A- 4 Watching things from a distance -31.29 - -B87.24
A- 5 Evaluating information from things 34,46 -120,88
A- 6 Belinp aware of environmental condi- -15.81 -83.29
tions
© A= 7 Being aware of body movement and 2.93 -47 .88
halance
B- 8 Making decisions 171.94 -2.04
“B-9 Proéessing information ‘ 34.68 -28.51 -
C-10 Controlling machines/processes 71.01 -173.27 ¢
e .
. C-11 Ysing hands and arms to control/ 35.43 -198.69
modify
_ C-12 Using feet/hands to operate equip/ .40 -141.63
b vehicles
C-13 Performing activities requiring sen- -67.01 -213.16
eral body movement .
C-14 Using handg & arms to move/position =-52.22 -171.92
things
S c-15 Using fingers vs. pencral body move? =23.87 -52.45
L ment
C-16 Performing skilled/technical activ- ' 49,21 | -54.28

ities
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Appendix Table H1l cont.

Combined Enlisted Officer

rAQ Dimensions Sample Sample Sample

D-17 Communicating judgments, decisions, ~-122.95 -26.78
information

D-18 Exchanging job-related information -28.41 -24.19

D-19 Performing staff/related activities -8.17 = -40.58

D-20 Contacting supervisor or sub- -25.95 -2.13
ordinates

D-21 Dealing with the public -20.36 -17.61

E-2? Being in a hazurdous/ npleasant ~77.68 -124.00
environment

E-23 Engaping in personaliy demanding -24.21 -25.95
situations

F-24 Fngaging, In businesslike work situ- - 31.20
.ations

F-25 Being alert to detail/changing con- -8.93 -76.37
ditions

F-26 Performing unstructured vs. struc- 22,45 -.59

tured work-

F-27 Working on a variable vs. regular ” L3 12.70
schedule

"Overall Job Dimensions

0-28 Having decision making, commun, & 400,92 185.66 209.36
social resp

0-29 Performing skilled activities ~-350.07 457.28 -14.30

0-30 Beinp phys active/related envivon 45,17 462.82 -88.77
condition - ’

0-31 Operatiny equlpment/vehicles 14,41 265.56 -14.87

0-32 Processing information i -45.22 -17.70 -12.95

Constant : | 991.42 790.26 1479.206
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Appendix Table HZ

Regression tleights for PAQ Officer Sample Factors Selected
as Final Predictors of Total A Naval Compensatién

Officer Sample
. Factors Derived in Officer Sample - Regression Welphts -
1 Perceptual acuity, discrimination, and -14.73
evaluation
2 Sensing in relation to operations and pro- 9.52
cesses
3 Information from graphic/written and related 7.66
materials
4 General environmental awareness -39,30
5 Estimating/inspecting activities 7.11
6 Reasoning/planning/decision making 113,47
7 Information processing -20.12
8 Tool/equipment utilization 19.48
9 Control operation/manipulation 37.61
10 General body activity -41.41
11 Activities involving finger/hand manipulation -3.36

12 Technical/related activities -
13 Assoclation with vehicles/heavy equipment 17.39
14 Executive/staff functions . 25.07

15 Publié/rclated contact -

16 Signaling/coding/related activities -6.92
17 Supervisory vs. staff functions 15.51
18 Interaction wlth non-employees -6.16

19 Hlazardous wvorllug conditions ~51.42
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¢}

Appendix Table U2 cont.

Factors Derived in Officer Sample

Officer Sample
Regression Welghts

20

21

22

23

24

Stressful interpersonal interactions
Undesirable physical 3;rking conditions
Vigilance/recopgnition requirements
Responsibility/criticality of position
Repetitive/structured work activitles

Constant

37.25
-36.89
-14.48
~44.,10

10.96

1802.63
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Appendix Table U3

Regressien Weights for PAQ "Combined Sample' Factors Selected
as Final Predictors of Total A Naval Compensation

Factors Derived . Combined Sample Enlisted Sample

in Combined Sample Regression Weights Repression Weights
1 Perceptual acuity, discrim- . ~-8.56 —26;64

ination, and evaluation

2 Sensing in relation to oper- 5.42 -25,89
ations and processes

3 Information from graphic/ 3.99 -25.51
written and related materials
4 Ceneral environmental aware- 17.72 5.37
. ness
5 Estimating/inspecting activi- 6.37 -4.84
ties
6 Reasoning/planning/decision - SR ~18.10
making '
7 Informatioy processing -12.98 ‘ -3.29
8 Tool/equipmeht utilization 202.17 59.61
9 Control operation/manipulation 12,70 3.02
10 General body activity -12.76 ‘ -5.84
11 Activities involving finper/ 14,18 ’ 11.83
hand manipulation :
12 Technical/related activicies "~ -49.08 7.73
13 Association with veliicles/ -67.17 -37.40
heavy equipment
14 Executive/s aff functions 21.00 ~18.18
15 Public/related contact 13.13 ~-11.67
16 Signaling/coding/related - 42.76

activ{cies
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Appendix Table H3 cont.

Factors Derived
in Combined Sample

Combined Sample
Regression Weights

Fnlisted Sanmple
Repression Welghts

17

18

19

20

21

RN
ro

24

Supervisory vs. staff func-

tions

Interaction with non-
employcecs

Hazardous working condi-
tions

.Stressful interpersonal

interactions

Undesirable physical work-
ing conditions

Vigilance/recognition
requlrements

RLsponsibiliCy/criticaliry
of position

Repetitive/structured work
activities

Constant

-39.48
-20.91
224.18
37.28
=24, 41
34,39
.9.97
24,40

1175.89

;14.39
9.65
95.81
-4.25
-12.69
-2.23
61.08
1.43

935.78
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