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INTRODUCTION

Equal Employment Opportunity (EEO) implies a systematic approach to
filling jobs with qualified individuals whatever their background. This
approach includes providing appropriate consideration both to the current
workforce composition and to that of the surrounding labor force and
applicant pool. In this process the creation of new jobs (including
training) or the provision of procedures that establish "bridge positions"
between particular types of jobs may be necessary so that individuals of
all "social" groups have a chance to rise through the organizational system.
The ultimate goal of EEO planning is to eliminate the need for special
attention to insure equity in employment decisions.

The first step in the development of effective management tools for
EEO planning was the determination of the extent of the current EEO problem.
This was followed by the development of a goal programming model by Charnes,
Cooper, lewis, and Niehaus [3]. This model, consisting of Markoff transi-
tion elements imbedded in a goal programming framework is called the
Flexible Equal Employment Opportunity (FEEO) model, because of its properties
that allow for element alteration to provide the organizational flexibility
(in policies of promotion, recruitment and training) necessary to achieve
long-range EEO goals. These long-range goals are met "as closely as
possible" while still preserving the high priority of meeting the shorter-
range day-to-day operating goals of the organization.

A limited version of the EEO model without the flexibility features was
subsequently tested with actual Navy data as discussed by Burroughs and

Niehaus [1]. These tests proved successful and formed the basis of the
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| specifications for a camprehensive EEO model and control system. This

system concept was endorsed by the Assistant Secretary of the Navy (Man-

power and Reserve Affairs). Steps are now in process to obtain concurrence

Pl -

of the Navy's major commands, which in the end are‘accountable for conformance
with Federal and Department of Defense policies. Thus, the limited form of
the model has passed fram research into a comprehensive program implementation. |

One purpose of this paper is to document in more detail the EEO goal-
setting prccedures. Another is to provide an initial numerical example with
actual Navy data of the version of the model which includes the flexibility
features. This is followed by a discussion of implementation and research
possibilities with the improved prototype in hand.

A parallel but integral part of these EEO model studies is the develop-
ment of decision tools for the local installation commanding officer. Because
of the instabilities of the small populations in some job categories at the
local level, another type of model appears necessary. A model called a -
"coherence" model has been postulated for this purpose. The details of this
model can be found in Charnes, Cooper, Lewis, and Niehaus [2]. We will turn
now to the problems of goal-setting and the numerical example of the flexible
version of the initial EFO model, which was designed for policy planning and

control.
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Demographic Considerations in Goal Setting

Irrespective of the method of planning and analysis, attention must be

paid to setting realistic EEO goals. The current Navy EEO goals policy is

discussed in L3 . Essentially this policy states that the ERO goals should

be set on the basis of a social group's (i.e., ethnic-sex combination)
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representation in the population or recruitment area. The first tests of 8
the EEO model without internal upward mobility adjustments showed that one l

must consider the supply by occupation and career level if the results are

to be realistic and meaningful. These prototypes, however, were only a
A; ' beginning in the development of the procedures for the enumeration of the
EEO goals in light of the labor markets involved. In this section of this :
paper we will provide a more comprehensive methodology for the goal setting '
process.

In [1], the assumptions supporting the method of realistic numerical
goal determination by the DON are provided. The goals are defined in several ‘,
stages over a fifteen year time frame (1976-1991), with intermediate goals ]

being generated at several points in time for cight social groups across |

six major job categories. Both the current on-board population and the
external labor market are considered in determining the goals. Such factors
as social group representation, occupation educational requirements, occupa-
tional choice, and career progression are all taken into acccunt.

The procedure used in setting goals is outlined in Figure 1. The man-
power requirements reflect the workload of the organization irrespective of
EEO considerations. These manpower requirements are split into EEO goals
via the goal calculation program. The input to this algorithm is derived

by first looking at the several social groups' representation within the

 ddi R -
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labor market. These statistics are modified based on the current on-board
population, but with a slight bias to ensure that affirmative action will

help to drive towards the desired ratios. The supply ratios resulting from

e kgl Lo
A0S PR et AT T .

the labor market analysis are entered into the goal calculation program.

1
i
3
i 5.
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| This goal calculation first develops the goal at the end point of the-

plan. Then the intermediate goals are determined by a straight line

, interpolation between the starting population and the goal at the end
- : point.
| An exanple of this goal calculation might be for Black Male Scientists
| and Engineers at the GS 9-12 level. Let
E xi.k( t) = numerical goal for occupation/level state i, social
% class k, time t (0 < t < 5)
_E That is for this example, i = 2/3 (2=Scientists and Engineers/
E 3=GS 9-12 level), k=2 (Black Male), and t=5
: Xik(O)' = initial on-board for occupation/level state i, social class k
} X;(0) = initial on-board for occupation/level state i
f(t) = overall proportionality factor for time t, equal to the ratio
, of the overall Navy manpower requirements for year t to the
) actual population on-board at the base year.
F ‘ B = base year (corresponding to t=0)
E , Pik = final goal for occupation/level state i, social class k,
r"1; expressed as a proportion of the total for state i.
?; Yix = year final goal for occupation/level state i, social class k
i ' must be met.
Then,
Xik(t) = £(£) (X3 (0) + Yl_}t::E [P3X; (0) = X3 (0) ), that is,
X2/3,2(5) = .97987251 (340 + 51-273 [.02900 - 16867 - 340])
X2/3,2(5) = 479.
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The supply of individuals of a particular social group, in a particular
occupation career level, at a particular point in time, is a function of
both the composition of the labor force at that point in time, and the
demographic profile of the individuals in the social group. To determine
the make-up of the labor pool, projections made on the basis of Bureau of
the Census total population figures and National Bureau of Economic Researci
(NBER) labor force statistics are made.l/Since the initial goal setting
procedure was to be done for the period ending in 1981, labor force pro-
jections were compiled on the basis of 1970 Census Bureau and 1976 NBER
figures for 1981. These projections, provided in Figure 2, are stated as
percent of the population for each of the eight social groups considered
in this study and demonstrate full representation of minorities. Inherent
in the calculation of these numbers is the assumption that 45% of the labor
will be female by 1981. These percentages apply to jobs requiring
educational attainment and experience that matches the average found in the

population.

Negro Male SIS
Neqro Female 4.725
“panish Speaking Male 2.5025
Spanish Speaking Fcmale 2.0475
Other Male 1.0725
Other Female 0.8775
White Male 45.65
White Female 37,35
Figure 2

] Castwirth and Haber [10] for a discussion of possible methodology.

oy
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For certain occupations, such as those falling in the Scientists and
Engineers category, educational/experience requirements are such that the
minority and female camponents of the population can not reach full repre-
sentation. To be consistent with the supply constraints that thereby
exist ini occupatic‘ms of this type, allowances are made in the labor market
statistics during the labor market analysis phase of the goal setting
procedure. For the Scientists and Engineers category the allowances in
full representation take the form of providing that by 1981, women will
canprise 5% of the workfofce and minority males will make-up 7% of the
workforce.

The labor market analysis phase also incorporates affirmative action
input in the calculation of the supply ratios. Such information provides
insight into the degree of imbalance that exists currently for any occupation
and set of social groups by comparing actual representation of the social
groups on-board across occupation groups and the full representation figures.
One example of these affirmative action considerations is a determination of
the length of time it might reasonably take to achieve the representation
defined via the supply constraints. Another example 15 the fact that in
some occupational levels, certain social groups are already over-represented.
In both cases it is infeasible to meet the strictly desired EEO representatiori,
since it would require drastic reductions in the number of employees found in
these categories. The EEO policies are indicated by the model as results which
illustrate affirmative action alternatives that could be developed to make
the difference between labor market availability and population representatic:

In addition to the goal setting procedure described above, lower

bounds can be specified as another input to the model. This was not done
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in the preliminary prototype studies described in [1], but now the lower

o

bounds on the occupation level - social states force the model to have at
least as many people of each social group in these states as indicated by
the level prescribed by those bounds. For the cases where tfle lower bounds
calculated from Federal workforce data were higher than the goal, the lower

bound was set to equal the goal. This ensures that the setting of the lower

FREATEN

bounds is not building discriminatory biases into the resulting policies. |

Upward Mobility and the Flexibility Model

In addition to making the goals realistic from the labor market point
of view, a camprehensive EEO program must consider affirmative action policies
for the internal staff. The limited version of the EEO model tested and
described in [1], provided a mechanism for recruitment adjustments. It did
not provide for the evaluation of changes to the internal movement rates.
Thus, the information concerning the creation of "bridge" or upward mobility
positions was only implicitly included in the final results. The conplete ;
EEO model structure described in [3], allows for the explicit enumeration of |
these "flexible" changes. It was decided that the next step in the research
would be to develop a numerical example with Navy data which included these
flexibility extensions.
The objectives of the flexibility model prototype study were two-fold.
First, it was desired to learn whether the type of model coefficients

required could actually be obtained in the context of operational data.

Second, the prototype would provide insight into the computer support
requirements, particularly in reference to model size. This information
could be then used to determine the strategy of further work along these

lines.
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The flexibility extension to the EEO model permits the explicit
examination of additional and/or fewer movements of personnel within
a given occupation group than historically expected. The additive and
subtractive flexibility allowed by the model indicates where and how
pramotion policy must be changed to meet both long and short range goals
of the organization. This in turn provides the information needed on how
many "bridge" positions ought to be established.

Bridge positions, loosely defined, are established positions which
allow employees to move fram dead-end positions or other occupations to
those which are career enhancing and have promotional opportunities.
While in a "bridge position" status, the employee will have drawn up a
development plan that includes training, both on-the-job and in the
classroom, and evaluation procedures to insure that his performance will
match the needs of the organization. The establishment of bridge positions
is an official Navy policy [12], which serves to enhance both staffing
flexibilities and employee development and utilization. It can be used
as a method of promoting upward mobility that retains the merit promotion
system aspects of staffing policy.

The mathematics of the EEO flexibility model were provided in [3].
In this paper we will provide a description of each of the model's inputs
and outputs (summarized in Figure 3) in the context of our numerical
example. This will be followed by a comparison of running versions of the
model with and without the flexibility features.

Because of the model's formulation, we are able simultaneocusly to

consider two sets of objectives or goals. The Total Manpower Goals deal

PSRN, s

s Mt s




VARTABLE DESCRIPTION
The number of individuals across social groups

Manpower necessary in each job category to meet the
Requirements operating needs of the organization.

: The number of minority individuals, by occupa-
Propc?rtlonal tion group, desired tg be on-board to match
Recpulrenents their representation in the labor force.

o The proportional lower bounds allowed by job
erunmmlEEo category and social group on the number of
Proportions minority personnel by occupation group.

Initial The numbex; of pergonnel of each social group

Population on-board in each job category at the start of

the transition period.

Historical The rates of movement between specific occupa-

Transition tion groups, based on the analysis of such

Rates movements over time.
Priorities for A representation of the "costs" associated with
Goal not meeting the total manpower goals and the

Mttainment proportional EEO goals.

Priorities for A representation of the "costs" associated with

Hiring and hiring personnel into jobs from outside the

Firing system, and with firing personnel.
“Flexibility The degree of flexibility allowed in che
Policy system . . . policy parameter.
OUTPUT CHART
VARTABLE DESCRIPTION
The number, by social group and job category,

On-board of personnel at the end of each transition

Personnel period . . . workforce composition.

g The number of personnel, by social group and

Hires and job category, hired and fired during the

Fires S :
transition period.
Inter- The job mobility, including that beyond
Occupational historical rates, suggested to meet goals as a

Mobility function of flexibility.

Goal How well each goal (total and proportional),
Discrepancies for each occupation group, is met.

The two charts above show the elements of informations necessary to run the
EEO flexibility model, and the components of the model's solution.

Figure 3
10




with satisfying the operating needs of the organization in terms of

workload manpower requirements. The issue of changing the personnel mix

to conform with EEO policy is provided for by the Proportional Manpower
Goals. These goals set targets for the fractional part of the total
manpower requirements desired for each social category. The objective

of the model is to minimize the differences between these two sets of goals
subject to various constraints. Since a worked-out example with hypothetical
data exists in [3], we will limit our discussion to the flexibility part of
the model.

Figures 4a and 4b are the transition matrices for the male and female
groups. The diagonal cell entries indicate the proportion of personnel
remaining in the job category in which they started. Off-diagonal elements
show the transfer rates between any two jobs (e.g., the transfer rate for
female personnel from Administrative jobs at the GS 9-12 level to jobs in
the Technical occupation group at the GS 9-12 level is .004). No entry in
i a cell signifies an historical transfer rate close to or equal to zero.

Flexibility is expressed as changes to the unadjusted organizational
transition matrices. This is accounted for in the model by setting up

equations which permit either additions to or subtractions from the unadijusted

transition rates. These changes are controlled by coefficients. In the case

of additions, they are policy parameters (or the maximum amount the organiza-

tion is willing to let the model seek an adjusted transition matrix). In the
€‘; case of subtractions, the controls are set so that the number of transfers

| can not exceed the number available for transfer. These flexibility con-
straints are further controlled by a set of equations which ensures that the

nunber of additions will equal the number of subtractions, for any selected

job and level.
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Figure 4
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The flexibility feature provides a method to evaluate the increase or
decrease in the number of individuals entering specific occupation groups
from other job categories. Since the same coefficients are used for all
social categories (i.e., race-sex combinations), the Merit Promotion System
is preserved. Thus, the method allows for the achievement of desired
alternatives in the projected steady-state probabilities from their histcr-

ical values.
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For the numerical example the model was run botii with and without the
flexibility options. A three period example was developed using data
representative of the prebable size and structure of the Navy civilian |

white collar administrative, technical, and clerical occupations for the

three years starting in March 1976. Two levels of flexibility options
were tested (i.e., 100% of all available personnel at the start of each
period, and 50% of all available personnel at the start of each period) .
The maximum subtractive flexibilities were set to equal the transition
rates given in Figure 4 so that the total amount of movement in the system
i would not be greater than normally experienced. The weights were set

15, 10, and 5 for each of the periods respectively for the workload goals

and 5, 10, and 15 for the EEO goals. This was done to indicate that work-
load should be considered relatively more in the short run and EEO
relatively more in the longer run. Hiring weights were set at 3 and

firing weights were set at 1000. This ensured that internal movements

sigy

were preferred to hiring and firing was an extreme last resort.

It was found in the solutions that the addition of the flexibility

constraints did produce different results. The two different levels of

T
i

i e . .ol B et o

flexibility produced exactly the same results. This indicates that the

number of people possible for an internal assignment is below the levels

set in the tests. The results for the example without flexibilities are
given in Figures 5a, b, and c and the results for the two examples with
flexibilities are given in Figures 6a, b, ¢, d, and e.

In all the cases the total manpower goals are met exactly in the first 1
and second time periods, while discrepancies from total goals exist in the

third time period. Many of the discrepancies are the same for particular

14
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EEO MODEL SOLUTION
1st Time Period

Al A2 A3 A4 Tl T2 T3 T4 Cl c2 Cc3

Al
A2 -1
A3 -603*
A4
T1 +302
T2 -264 +6
T3 +603** -799
T4
Cl +1 +264
c2 +799 -302
c3 -6

B S5

2nd Time Period
—T

Al A2 A3 A4 T T2 T3 T4 Cl c2 Cc3

Al +443
A2 =7 +634
A3 -569
Ad
T1
T2 -302 +12
T3 -634
T4

/
Cl +1
c2 +569 +302 -443 B
c3 -12

3rd Time Period

Al A2 A3 A4 71 T2 T3 T4 Cl c2 c3

Al +665
A2 -1
A3 -514 +406
A4
Lig | +1 '
T2 -345 +15
T3 -406
T4

et . A e M St o

Cl +345
c2 -665
C3 +514

15

Flexible Transfers for Males for each of the Three Time Pericds KEY

Administrative, Leve
Administrative, Leve
Administrative, Leve
Administrative, Leve
Technicians, Level 1
Technicians, Level 2
Technicians, Level 3
Technicians, Level 4
Clerical, Level 1

Clerical, Level 2

Clerical, Level 3

* -603 = Those who do not transit from Job A2 to A3 in the
First Time Period, who were historically expected
to make that move.

** 4603 = Those who additionally transit fram Job A2 to A3
in the First Time Period, above those whe were
historically expected to make that move.
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EEO MODEL SOLUTION

1lst Time Period

P ¥ Al A2 A3 A4 T1 T2 T3 T4 c1 c2 c3
Al o
A2 -5 +6,404 +36
A3
Ad -27%
k2
T2 -252
T3
T4 gl
c1 +5 4252 -6,404
c2
oo $27 %% +1 -36
2nd Time Period
= L Al A2 A3 Ad T1 T2 T3 14 c1 c2 c3
Al +2,191
A2 -5
A3 -2,427
A4 - 33 +2
Tl
T2 -236 +5,714
T3 +2,460
T4 =2
cl +5 +236
c2 -2,191| -5,681 E
C3 - 33
3rd Time Period
! |
N Al A2 A3 A4 1 T2 3 T4 c1 c2 I c3
Al
A2 -4
| A3 +72
" Ad -38 +3
Tl
T2 =122 pl 1)
T3
T4 ~
Ccl +4 +122
C2 -1,917
C3 +38 -72
Flexible Transfers for Females for each of the Three Time Periods KEY
* =27 = Those who do not transit from Job A3 to A4 in the Al Administrative, Level 1
First Time Period, who were historically expected A2 Administrative, lLevel 2 ¥
to make that move. A3 Administrative, Level 3 !
A4 Administrative, Level 4
** 427 = Those who additionally transit from Job A3 to C3 Tl Technicians, Level 1
in the First Time Period, above those who were T2 Technicians, Level 2
historically expected to make that move. T3 Technicians, Level 3
22 T4 Technicians, level 4
i Cl Clerical, Level 1
C2 Clerical, Level 2
C3 Clerical, Level 3

Figures 6e
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jobs and levels in both the solutions employing flexibility options and the
one without flexibility options. This is the case, for instance, in the
Technicians category, for levels 2, 3, and 4, where discrepancies are 0,
+2922, and +2, respectively. However, in other cells of the solutions,

very definite differences exist. One notable example occurs in the first
level Technicians group, where the solution for the model without flexibilities
indicates no discrepancy fram the total goal, and the flexibility solutions
show a discrepancy of -481 from the total goal. This might seem to indicate
that the model with the flexibility options included provides a less desirable
set of outcomes. However, a further comparison of solution results shows that
although for some jobs and levels the outcomes are worse, for others the
outcomes are considerably better. This is the case for second level Adminis-
trative positions, where the discrepancy from the total goals is =525 in the
non-flexible solution, and 0 in the flexible ones. Thus, trade-offs are
apparent in the internal structure of the organization, and via the inclusion
of the flexibility options, these trade-off possibilities become feasible
decision-making alternatives. Similarly, significant trade-offs between
internal transfers and outside hiring become initially visible through a
comparison of the discrepancies from the EEO goals in the cases with and
without the flexibility constraints. In these sets of data both the goal
fulfillment and the internal staffing patterns changed. In some earlier

test examples the addition of the flexibility constraints did not matter

as far as changing the overall EEO distributions. Further research would
have to be done with a problem approximating the time periods used in actual
planning to determine under what conditions the addition of the flexibility

constraints would improve the overall ERO distributions.
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The data on model sizes and computer running times were examined to

obtain information to assist in the implementation strategy. These

statistics are given in Figure 7. As can be seen, the flexibility model

is considerably larger in size and camputer processing time. The computa-
¢ tion times are on a UNIVAC 1108 computer and include the use of an advanced

start by means of a previous optimal basis. A minimum practical problem

is most likely to contain 5 time periods, 8 race-sex categories and 30

occupation-level categories. A model without the flexibilities used in

actual operational studies contains 2796 rows and 6540 columns and solves

in 34 CPU minutes starting with an advanced basis on the UNIVAC 1108 using

67K of main memory. This model extended to include the flexibility constraints
can be expected to be approximately 7500 rows and 12,000 colums. Its
solution time would require somewhere in the neighborhood of 8-10 CPU hours

using a UNIVAC 1108 with 120K of main memory.

Computer: UNIVAC 1108

Without With
] Flexibility Flexibility
; Constraints Constraints
1 Rows 158 404
!
Columns 352 688
CPU Time 0:00:13.252 0:01:06.985
Memory Time* 0:00:35.747 0:03:21.117

¥ | i Problem: 3 time periods; 2 race-sex categories; 1l occupation-
| level categories

*Memory time is a measure of the impact of the processing job on
the camputer system.

Figure 7
24




Extensions and Future Research

The goal of the Department of the Navy is to attract all people with

ability, dedication, and capacity for growth. In pursuit of that objective

Presidential, Congressional, and Department of Defense mandates require

that we provide equality of opportunity for minorities and women throughout

the entire Naval structure. Therefore, a managerial system which enables

the logical determination of goals for minorities and women is a prerequisite
€ to the achievement of an "Equal Opportunity Employer" status. Further, that

management system must also provide a means whereby policy makers can

determine whether or not the goals are attained. This system, initially

discussed in [ 1], provides that kind of accountability.

Since subordinate levels of command play a significant role in carrying
out policies ennunciated by top management, this system must eventually
be developed to address the local/regional level of goal-setting and analysis.
These local/regional areas will be defined by Standard Metropolitan
Statistical Areas (SMSA's) or equivalent geographic distinctions which are
apprcpriate to the occupations concerned. That is, affirmative action
programs are best developed and implemented at the local/regional level
since policies must be designed to address local problem areas many of which
are a function of the necessity for regional recruitment in occupations such
as Technicians and Clerks.

Currently, the goal-setting procedures we have developed are appropriate
for the larger-scale agaregate analysis. Extended labor market research is
underway to investigate regional goal-setting situations. Among the issues i
encountered in this research is the problem of small cell size due to the
need to partition data on several attributes to ~match the EEO designations.

This came problem is also encountered when studying upward mobility considera-
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tions in terms of “flexibility". The coherence model discussed in [2 ]
is being designed to overcome this small cell size problem, especially
in terms of the flexibility issue. In addition, since the current
flexibility model development results in a somewhat unwieldy system
advances in the study of flexibility and affirmative action via the
coherence model is warranted. A first step in this direction is a pro-
totype study that links the current EEO model and control system to the
regional level of analysis by using the coherence model framework.

Personnel data on the Navy Department's civilian manpower pool is
presently being analyzed for this linkage study. More labor market
information is necessary to carryon this work. Much data of this kind
may be available through sources such as data bank files Bureau of Labcr
Statistics and the U. S. Census manpower data base distributed by the
National Technical Information Service of the Department of Commerce.

These data bases which can be provided on magnetic tape will have to be
closely investigated to determine how to best develop affirmative action
policy-making mechanisms at the local level.

In addition, the model must be immediately extended to the blue-collar
workforce. This is particularly true for the Navy since half of its workforce
is blue collar. The labor market studies in this case would be consistent
with the prevailing wage setting areas.

The flexibility features are an important addition to the goal program-
ming models for manpower planning. Without the EEO cateqories, their size
diminishes by a factor of eight. At this more compact size, they could be
used as the master model linked to the coherence model which contains all

the needed EEO features. The main difficulty may be the proper feedback
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mechanisms to prevent oscillation. This arrangement would also ensure that
the basic strategic staffing decisions are made within the merit system and
still be integrally linked to the kinds of decisions necessary for taking
into account equal employment opportunities. The altermate to this would
be to use a master model without the flexibility features but with the EEO
categorizations included. This is the subject of further research.

The results provided in this report are being used to develop the
design for the initial version of a comprehensive operational information
system. This system is being designed to be able to process 30-50 models
all integrated into the same forecast with all processing completed
within a two week time frame using 30 CPU ninutes or less on a UNIVAC 1108
for solution of each of the models plus the necessary input/output processing.
The possibility of adding the flexibility constraints will be preserved in
the variable naming conventions. However, the initial system will use the
version of the model without the flexibility constraints. In this way all
the options are preserved in the implementation.

The initial study of the demographic and upward mobility additions to
the FEO model provided insight into the critical elements of goal setting

and internal staffing possibilities. The next step is the development of

= " Ny
. s b il B o

the support capabilities including the incorporation of regional labor
market studies. These results are useful not only for EEO considerations
but also for resolution of many of the general issues of integrating man-

pcwer planning with its data sources and personnel decision-making possibilities.

%)
~
B aadiog s

{
!
] x




. G i ol BB,

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

BIBLIOGRAPHY

Burroughs, J. A. and R. J. Niehaus, "An Application of a Model
and Control System to Equal Employment Opportunity Planning"
OCMM Research Report No. 26 (Washington, D. C.: U. S. Navy
Office of Civilian Manpower Management, 1976)

Charnes, A., W. W. Cooper, K. A. Lewis and R. J. Niehaus, "A
Multi-ILevel Coherence Model for Equal Employment Opportunity
Planning" CCS 275 (Austin, Texas: Center for Cybernetic Studies,
The University of Texas, 1976)

Charnes, A., W. W. Cooper, K. A. Lewis and R. J. Niehaus, "A
Multi-Objective Model for Planning Equal Employment Opportunities",
in M. Zeleny, ed., Multiple Criteria Decision Making: Kyoto 1975
(New York: Springer Verlag, 1976)

Charnes, A., W. W. Cooper, and R. J. Niehaus, Studies in
Manpower Planning (Washington, D. C.: U. S. Navy Office of
Civilian Manpower Management, 1972)

Churchill, N. C. and J. K. Shank, "Affirmative Action and Guilt-
edged Goals," Harvard Business Review, Vol 54, No. 2, March-April
1976

Digest of Educational Statistics 1975 Edition, Table 173, U. S.
Dept. of Health, Education and Welfare, Education Division,
Washington, D. C., 1976, p. 183

Educational Attainment in the United States: March 1973 and 1974,
U. S. Census P-20, No. 274, December 1974

Educational Attainment in the United States: March 1975, U. S.
Census P-20, No. 295, June 1976

Golladay, Mary A., The Condition of Education, 1976 Edition,
National Center for Education Statistics, U. S. Department of
Health, Education, and Welfare, Washington, D. C., March 1976

Gastwirth, Joseph L. and Sheldon E. Haber,"Defining the Labor
Market for Equal Employment Standards," Monthly Labor Review,
vol. 99, March, 1976, pp. 32-36

OCMMINST 12000.2 of 31 January 1975, Subj: Upward Mobility
Handbook, Washington: Office of Civilian Manpower Management,
Navy Department

OCMMINST 12410.6 of 18 May 1976, Subj: Training Agreement for

Development of Managers and Key Personnel, Washington, D. C.:
Office of Civilian Manpower Management, Navy Department

28




X v o %

(13]

(14]

(15]

LS idishe A A A Yok AR S T A T SRR 1 ey A AR et i IO i wdiisis it b dnbi ddis s e

OCMMNOTE 12713 of 26 Mar 1971, Subj: Procedure for Implementing
Department of the Navy Goals and Timetables Policy, Washington,
D. C.: Office of Civilian Manpower Management, Navy Department

SECNAVNOTE 12713 of 9 January 1975, Subj: Department of the
Navy National Affirmative Action Plan - Calendar Year 1975,
Washington: Office of the Secretary, Navy Department.

United States Civil Service Commission Bulletin No. 330-41,

9 February 1976, Subj: Federal Staffing Trends, Washington,
D.iC.

29




it B G il T B, .

1

! il

J. A. Burroughs, S. Korn, K. A Lewis
aad R. J. Niehaus

f" " &//
= "’WRB(_)lz‘I :

I

UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)
REPORT Docuueunnon PAGE B Ll S LR
1. REPORT NUMBER - [ @ -GOVT ACCESSION NO.| 3. RECIPIENT'S CATALOG NUMBER
7’/ T f @ 0
.? TITLE (and Sublille) I ——— ’-f-' - """ |'s. TYPE OF REPORT & PERIOD COVERED
‘Demographlc and Upward Mobllity Technicalngport
=1 Considerations in Using An Equal October 197
Em 1oyment Opportunity Model - 6. PERFORMING ORG. REPORT NUMBER

s OCP Report No. 29

T AU THOR s ey G aamu SR GRANT NUMBER(S)

77

9 PERFORMING ORGANIZATION NAME AND ADDRESS 10. P:gGﬂAM ELEMENT PROJECT, TASK

A & WORK UNIT NUMBERS

Office of Civilian Personnel 62755N
Navy Department RF 55-521;RF55-521-801
Washington B._.C 20390 NR 155-359

11. CONTROLLING OFFICE NAME AND ADDRESS

£
Personnel and Training Research Programs 15‘:'
Office of Naval Research (Code 458)

29217 — ’
S$S¢il ditferent from Controlling Office) 15. SECURITY CLASS. (of thigveporey++ -~
- o : 3 ! /
s - wabe UNCLASSIFIED
~ 4 - . N 15a. DECL ASSIFICATION DOWNGRADING
;] J ! o4 SCHEDULE
/ P = P07
g ~e
6 D@?F]UYNM(ST!T!n!errﬁﬁFw%om

Approved for public release, distribution unlimited

JAZ T P R—27]

- /

7. DISTRIBUTION STATEMENT (of the &BafFact ntered in mock 23 it dummrhxm“i’por()

8. SUPPLEMENTARY NOTES

. KEY WORDS (Continue on reverse side if necessary and identify by block number)

Equal Employment Opportunity Promotion Planning
Manpower Planning Models

Goal Programming

Labor Market Analysis

ABSTRACT (Continue on reverse side If neceseary and identify by block number)

See reverse side

DD ,

FORM
JAN 73

1473

EDITION OF | NOV 65 1S OBSOLETE

S/N 0102-014-6601 UNCLASSITIED

SECURITY CLASSIFICATION OF THIS PAGE (When Data Bntered)




TR Y

-

st B Gt A B B

UNCLASSTFIED

_L_URITY CLASSIFICATION OF THIS PAGE(When Data Entered)

:£>This paper extends previous numerical results of the EEO goal programming
model developed by Charnes, Cooper, Lewis and Niehaus. One purpose is to
document in more detail the EEO goal-setting procedures. Another is to
provide an initial numerical example with actual Navy data of the extended
version of the model which includes flexibility features. In this version
the internal promotion and upward mobility considerations can be evaluated
explicitly. With the extended prototype in hand, a discussion is provided
of the implementatjon and continuing research possibilities.

\

UNCLASCITIED

~ SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




