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Bqual Empl@?ment Opportunity (EEO) implies a systematic approach to
£illing jobs with qualified individuals whatever their background. This
agp%@ash includes providing appropriate consideration both to the current
workforce camposition and to that of the surréunﬁing labor force and
applicant p@@li In this prgééss the creation of new jobs {including
tréiﬂihg) 6: 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 EED plamning is to eliminate the need for special
attention to insure aquiﬁy in employment decisions.

The first step in the development of effectivg management tools for
EEOC planning was the determination of the extent of the turrent EEO Prdbiem_

_This‘was followed by the development of a géai programming model by Charnes,
Cooper, Iewis, and Niehaus [3]. This mﬂel consisting of Markoff transi-
tion elements imbedded in a goal pfégfaﬁﬁing framework is called the
Flexible Eqﬁal Employment Opportunity (FEEO) model, because of its properties
that allow for element alteration to provide the organizational flexibility
(in policies of promotion, re&ruitﬁgnt ard training) necessary to achieve
long-range EFD 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 f@rmgd-the basis of the
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Sp.%CJ,flCEt_lDDE for a camprehensive FEO 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

of the I\Zavy'sgmajﬁf commands, which in the end are .accountable for *céﬁf@rngr;;c:e

with Federal and Department of Defense policies. Thus, the limited form of

the model has passed fram research into a comprehensive program irr’cplgrﬁﬁtati@n,
Cne purpose of this paper is to document in more detail the EEO gcal-

s&tting_ prccedures. Ancther is to provide an initial numerical example with

actual Navy data of the version of the model which includes the flexibility

=y

eatures. This is followed by a discussion of implementation and Jreseérfﬁh
possibilities with the inproved gsrc:téty;ﬁa in hand.

A parallel but integral part of these EEO model studies is the develop-
ment of decision tools for the local installation commanding foic:ér. Because
of the instabilities of the =mall g@pula\tiians in some job categories at the
local level, another type of madel appears necessary. A model called a
"echerence” model has beeny postulated for this purpose. The details of this
model can be ‘found in Charnes, Cooper, Lewls, and Niehaﬁs [2]. We will turn

now to the problems of goal-seiting and the numerical example of the flexible

_version of the initial EFO model, which was designed for policy plamning and

control.

Derographic Considerations in Goal Setting

Irrespective of the method of planning and analysis, attention st be
paid to setting realistic EED goals. The current Navy FEO goals policy is
discussed in [LJ. Essentially this policy states that the EBO goals should

be set on the basis of a social group's (i.e., ethnic-sex combination)

Bl
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" representation in the population or recruitment area. "’he fivst tests of

ghe EED model without internal upward mobility adjustments shiwed that one

nust, Cﬁﬂ':"rlsi er the supply by cccupation and career level if the results are

These prototypes, however, were only a

b%gl,nnsnc_; in the development of the procedures for the enuneration of the

EFO goals in light of the labor markets involved. In this section of this

payer we mlé nrovide a more carprehensive ITEﬂ'liﬂDlC}gy for the goal setting

process.

b

In [1], the assumptions :.up;:ﬂrtmq the method of realistic numerical

goal determination by the DOW are provided. ‘The goals are defined in several

stages over a fifteen year time frame (1976-1991), with intermediate goals

being genératai at several points in time for eight social groups across

Eoth the current on-board population and the

external labor market are considered in deterndning the goals. Such factors

as social group representation, o pation educational reguiremsnts, ocoupa-

tional choice, and career progre

The procedure used in sethting goals is outlined in Figure 1. The man-
power requirsments reflect the workload of the organization lrrespective of

EEQ considerations. Thow

via the goal calcuylation program. The inpuf to this algorithm is derived

by f;n,rst looking at the

lsﬂzx:f market. Those statisbics are medified hased on the current cn=board

rmative action will

IIEJP‘LllC:I tion, but with a slight b
help to to drive towards the desired ratios., fThe supply ratios resulting from

the labor market analysis are entered inte the goal calculation prograr.

el
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This goal calculation first develops the goal at Ehe end point of the
plan. Then the intermediate goals are determined b? a straight line? -
iﬁté:g@iatign between the starting population and the goal at the ané '
point. V | :

An example of this goal calculation might be for Black Male Scientists
and Engineers at the GS 9-12 level. ILet |

X;1(t) = numerical goal for occupation/level state i, social

class k, time t (0 < t < 5)

2/3 (2=Scientists and Engineers/

That is for this example, i

3=GS 9-12 level), k=2 (Black Male), ard t=5

:a:ik(Q)'f—i initial on-board for occupation/level state i, social class k

X; (0) initial on-board for occupation/level state i

It

f(t) = overall proportionality factor for time t, equal to the rat;é
of the overall Navy manpower féquirémenté for year t to thé-
aétugl population on-board at the base year.

B = base year (corresponding to t=0) ' /

Py = final goal for occupation/level state i, social class k,

expressed as a proportion of the total for state i.

I

year final goal Zor occupation/level state i, sacia; claSsYk
mist be met.
Then, _

Xik(t) =.f(t) © (% (0) 4 Yl_‘::::B EPﬂiXi(D) - }{ik(D)j), that is, -

.97987251 (340 + gy2re [.02900 - 16867 ~ 3401) : -

i

X2/3,2(3)

Xp/3,2(5) = 479. , B | .

i




The supply Qf-iﬁdiviégals of a particular social group, in é particular
occupation career level, at a particalar point in time, is a fungf;én of
botti the camposition of the labor force at that point in time, and the
dempgraphic pr@flle of the individuals in the sceial group. To éétermine
the make—up of the labor p@@l pf@jECt;DﬁS made on the basis Df ELreau of
the Census total population figu:es and National Bureau of Econamic Research
(NBER) labéfsféfée statistics are made.l/Since the iﬁitiél g@al setting
jections were campiled on the basis of 1970 Census Bureau and 1976 NBER

figures for 198l. Th25é>prajecti§ns, provided in Figure 2, are stated as

‘percént of the population for each of the eight social groups considered

in this study and ﬁEﬁEﬂStratE fﬂ1l prIESéﬂtatlﬂn of minorities. Inherent
in the calculation of these numbers is the assumption that 45% of the iaﬁsf‘
force will be tEﬁale by 1981. These percentages apply to j@bs requiring
educational attainment and experience that ﬁatshes the average found in the
population.

Neér@ ﬁale . | ~ 5.775 |

Negro Female 4,725

Spanisﬁ Speaking-Male 2.5025

Spanish Speaking Female 2.0475

Other Malé 1.0725

Other Female . - ‘ 0.8775

White Male 45,65

White Female ' 37.35

Figure 2

1/ Sce Gaspwirth and Haber [10] for a discussion of possible methodology.

G-



For certain occupaticns, such as ﬁh@se falling in the Scientists and
Engineers category, educational/experience zéguiréménts are such that the
minority and female camponents of rthe population can not reach full repre=-
Asentati@ni To be consistent with the supply constraints that thereby
exist imoccupations of this type, allowances are made in the labor market
statistics during the labor market analysis phase of the goal setting
full representation take the fafﬁ of providing that by 1981, wamgﬁ will
cam@iise 5% of the warkférce and minorit males %ill make-up 7%7@f the
workforce.

The labor market analysis phase also incorporates affirmative action
input in the calculaticn of the supply ratios. Such inféfmaﬁion provides

insight into the degree of iﬁbélance that exists currently for any é:zupati@n
|

groups on-board across accupation groups and the full representation figures_b
One example of these affifmati&e action consiﬂeréticns is a determination of
the length of time it might reasonably take to achieve the representation
defined via the supply canstfaint%, Another example is the fact that in

somne occupational levels, certain social groups are already @vérsrépreséﬁtéd,
In both cases it is infeasible to meet the strictly desired EEO repréSentatian,
‘since it would require arastiévzeduéﬁicns 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 up

the difference betwéén labor market availability and population representation.

10




bounds on the occupation level - social states force the model to have at
least as many pecple of each social group in these states as indicated by
the leval prescz_ﬂ:aﬂ by those bounds. For the cases wheére tfle lower bounds
calculateﬂ frc::m Federal workforce data were higher than the gc:al the lower
bound was set to equal the goal. This ensures that the set :mq of the lower
bounds is not building discriminatory biases into the resulting policies.

Upward Mobility and the Flexibility Model

In addition to making the goals realistic fram the labor market point
of v1ew, a camprehensive EEO program must consider affirmative action policies
f@r: the internal staff. :The limited versign of the EEO model tested and
described l.i"l [1], provided a mechanism for recruitment adjustments. It cﬂiﬂ
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 inplicitly included in the final results. The complete
FEO model structure described in [3], allows for the E}Cpll :it enumeration of
these "flevible" .c:haﬁgeg_ v It was decided that the next step in the research
would be to develop a mumerical example with Navy data which included these |
flexihility extensions. '

The cbjectives of the flexibility model prototype study were two—fold.
Fifst,} it was desired to learn whether the type of model coefficients
required could actually be obtained in the context of operational data.
Eecc:rx;l, the prototype would provide insight into the. camput S\jﬁrg:rt
requirements, particularly in reference to model size. This information
could be then used to determine the strategy of further work aloﬁg ‘these

lines.

ii



The flé;dj:;iliﬁy extension to the EEO model permits the axgli&iiji
examination of additional and/or fewer rzgvanaﬁts of pé“sanrel within
a given occupation group than his ‘,t:rz_c:ally eypected. The additive and
subtractive flexibility allowed by the ﬁgﬁal indicates where and how
of the organization. This in turn provides the information needed on how
many "bridge" positions ought to be established. - - ;
Bridge positions, lz@sgly defined, are éstabiish%d p@sitlans which

zllow employees to move fram dead-end positions or other occupations to

thése which are career enhancing and have promotional GPP@ftDﬁitiééi

Whiié'in a "bridge podition" status, the employee will have drawn up a

davei@pment plan th;ﬁ includes training, b@th'an—theEjab and in the

classroom, and evaluation procedures to insure that his performance will . .
~ match the needs of tﬁe organization. Thes%établishﬁént of bridge positions
~ is an official Navy policy (12], which serves to enhance b@th staffing

flexibilities and employee development aﬁd u£ilizaticni It can be used

as a method of pr@mmtlng upward mobility that retains the merit Qrgmatlaﬂ
system as;ezts of staffing policy. |

The mathematlzs of the EFO Fléﬁiblllty model were prGVLdeﬂ in [3].

In thlS paper we will provide a descf;ptlan of each. of the model's inputs

»anﬁ Dutputs (summarized in Figure 3) in the context of our numerical
example. This will be followed by a comparison of ru;ﬁing versions of the
model with and without the flexibility featﬁ£es_

Because of the model’s formulation, we are able simultéﬁééusly to

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

S 12
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~TThe Tx

or of gﬂlv:gduals across SDG:Lal gr@upg

necésqary in ‘éach job category to meet the
__operating needs of the organization. .

+ The number of minority individuals, by ECGLEE
tion: group, desired to be on-board to match
_their representation in the labor force.

The proportional lower bourds:allowed by job
- category and social group on the number c:f
minority. pérscmnel by occupation group..

IR Iﬁit.ial

The number of personnel of each social grt::up

R . on-board in each job cateégory at the Start Ef
Pop ulat:.an ~ the transition period.
Historical The rates. of movement between @g:lﬂc: occupa-
. Transition ~tion groups, based on the analy51s of suc:h
__Pates = - movements over time. -
Priorities for A representation of the costs" associated with.
.. Goal .. not'meeting the total:manpower gc:als an:l the.
Attainment ) proportional EEO goals.

Priorities for.

A representation of the ":Déts" associated w;i:.h'

‘ Hiring and . mr;ng personnel into jobs fram ocutside the
~ Firing = ' system, and with firing personnel. :
-Flexibility . The degree of flexibility allowed in r;he -
Policy system . “ . p:llcy pa:anetér S
B SO0
[
QUTPUT CHART '
— i 77 e ’. = = —— = E— ;; .
| VARIABLE - : DESCRIPTION :
_ .. The mmbe: by social group and. job categaiy, -
. »Dn—}:x:&ard . of personnel at the end of each transition = -
: ~_”Persc>mel ‘ period . . . workforce composition. '
) " The number of Dat‘s::mnel, by social group anti
H%—,ES and Jjob ::ateggry hired and fired dur;ng the -
ires _
: . transition period.’ N
|+ . Inter- "~ The job mobility, including that beycﬁs:i
. Dcéupatlénal historical rates, suggested tn: meet goals as a
f'bblllty _function of flexibility.
. Goal How well each goal (total and pmpcjrt;.@nal) ;
D;scfeganclas B for eac:h D&:@aﬁl@ﬂ graup, 15 met. _

The two c::harts above shm the elen‘ents of mf@ﬁnatlcns ﬂecessary to run the
EEO flex;blllty model, ancl the CE!TIEDHEITES c:f tj’le model's solutlc:n ,

r
1

‘ F;gllr 3 , 1777.2»""*»7-/,;_,‘,;; - 7
. .1;: / T
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~transition rratrlces. This is act:auntai for m\tlE rthel by settlng up

- with satlsfymg the @pafating iﬂe@s’ -of the organization in terms of

vmf}cl@a:j mang:mar reqm.rarentg ‘The issue of ch@giﬁggthe parscrmél mix

o to ::@nfom w1th EEO EDllt:y is grov:,«iec’i for by the PI‘OPDItJ.Oﬂal Manpmer

Gs:als. These g@als get ta:gets for the fractmnal part of the total **
rnanpawer rqulrements des:red ft::r each social categ@ry The ijectlve

of the rrndel is to’ m:m:m;\.ze tha d;fferences between thESE two Sets c:f gaals

’ subjéx:t to various chstralnts. Since a worked-out e:-:arq:le —w;th hyp;)thetlcal

data e;-:g.sts m/, [3] ‘we wil 11m1tzc:1ujf discussion to the :Elexibillty part of

the model. .

W 3

Flgut?éf 4a and 4b are. the transition I'IEtI‘LEES for the male and. ferrale
Ix

groups. The d:.ag@nal cell entries :mcilc:ate the proportion f::f Persarmal

remaj_xm';g J_n the job categc:fy in which they stgrted fo—d ag‘x:nal elénents '
sh::w ‘_h‘; gansfa rates E}EtV.EEI‘l any two jobs (e g., the transfer- rate fDL'

,fe‘male persc:nnel from A&mstratlve 3@1:\5 at the GS 9 =12 1evel to jrjbs in

- the Tééhn;cal Cx:c:upa‘tlm gr(:\up at the GS 9 level 15 .004). MNo entry in

.a. c:ell s:.gm.fles an hlStDrl(:al transfer fate c;ése tr:: or equal to zero.
Fl i:ﬂ_blllty is ;expressaﬂ as :hanges tt:: th’e unadgusteﬂ Drgamzatlanal

equatlons which permit either aﬂﬂitions to or subtrac:tlans from the unadjusted

: tr_ans;tmn rates. These c:hanges are_ c.:antrc:l.leﬂ by c:::efflrslents._ In th‘acése ;

am:xunt the organ;za— '

of aﬁéiti\:ﬁs, t’hey are L:x:)llcy pafarreter% (or the’

tJQI‘l 15 mll:ﬂg to let the model seek an adjusted tzansltlsn rnat;:;{) iﬁ the
er

Dt case cf subtractions, the cc::ﬂtrals are set 80 1;11at ﬂje nurmher of u‘ansf,,s b

L-can m:mt ext:eeﬂ the. nmnber avallablﬁ for t:aﬂsfer. These flé}ﬂblllty

o si:alnts are fu:r:ther ct)ﬂt]:@llé&ﬂ by a set of eqaatmns wh;.c:h ensures that the

e S

of additions will éqizal the number of subtrac:tmns, “for any sele«:tai

‘3::1% and JEVEL

e
\
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Tfar\slt:.cm Matr ces for promotions or Lateral Transfers, and Upward Mab;lity 1ﬁ the

Administrative, .Technical, and Clerieca .Occupation. Grﬁﬂpa Aeross GS—LEvElg. V-
_.éc‘:ug ation Graupé - Levels. L Key : PR

= Aﬂmlﬂlﬁﬁratl'\!é Jobs 1l =068 1-4 . ﬁ = ;nval;d transl.tign due tg
Technical Jobs 2 = G§ 5-8 T FEéEral system’ u-—strgﬂturé
Clerical Jobs - 3 = Gg 9-12
= 4 - G 13-15 [E’ | = trangjitjon not allgwgd in r_hls
) T model . not rapf§5e 1ty =
I 3 : : of a promotion or 1at5f 11 transjfer
C 3= allﬁwabig "flexible® Efénsiticﬂ
Figure 4 -
R , .
1
_ & o S an




The fle;ﬂ_billty feature prc:v;des a n‘eﬂﬁd tc: evaluat% the mcxease or

decrease l.n the number Qf 1rﬁ1vldua;s entering: E};Eclflt: Qccupaticsn grcsups
S:mc:é ﬂle same c:aefflc:lentg are us%d for all

ﬁ'cm other job’ categﬁrles.

s&:;al categarles (; e., race-sex cmb:matlc:ns) , the DEIIL‘. Prcm:»tmn System
' is preservai ,,,,,
alternatives in tha pragaﬁtai st&aﬂyﬁsta_te t::ababll;tles from thg;:t: histor-

ical values..

16




: FQ:‘ the nmrerlc:al example the model was run both with and thhout the
fiex;l:lllty éptmns. A three pe:;c:d e:{arrple was developed usmg data
re;;resentatlve of the pr@bable gize and Stmcture of the Navy cg.vllian '

.’ whlte collar administrative, technical, and clerical @cc:upat;c:ns for the

’ three years Staf%ing in M%I‘C:h 1976. . levelé of flex;bll:.ty options
‘were testad (1 e., lDD% of all available pasamiel at thé start of each
per;t:ﬂ, and 50% “of all available pat‘s@mel at the.start of eac:h perlcd)
The maximum subtract;ve fle:i:l:llltle’; were set to equal the transltmn
zates g;ven in Flgure 4 ss\that the t::atalL amount of nﬂvanent in the system
muld m:t be gj:eatar than normally e:q:erlancai. ThE mlghtd were set
15 10, and 5. for eac:h of the perlcxis respectlve_;y for the mrklcad gc:al:ﬁ
and 5, 10, ard 15 for the EEO g@als. T}us was. dDrE to ux:lz.t:ate vhat work-.
load sm_..d be c:c:zﬁsz,derad felatz_vely more “in the short run and EFO -
J:elat;ively more in thé longer run. Hiring we19htg were ‘set at 3 anci
firing weights were set aﬁ lOéQ. Thls ensured ’Lhat mternal ITQVETETﬂiE

were preferreﬂ ‘to hiring ard flrlng was an extreme 133: lEEDL‘t

It was ft;una 1r1 the solutions that the addltl(‘i)ﬁ Bf the flebeil:Lty
E@nstramts dld p‘f’c:xiuc:e dlffatent results. The two dj_fferent 1evels of
flalblllty produced exactly the same results. ThlS lrﬁ;cate': that the
nqrfber Df pa:iple p:vss;ble for an ;nternal asslgment is belt::w the 1evels
set in the tests The results for the exaﬂple WlthDth flexibilities are
glven m Flgures 5a, L», and ¢ ard the results f@r the two examples with
fleijlllmes are given in Figures 6a, bf c, d, ard e.
In all the casés the total manpower g@als are met exactly in the first

arx:l second time peflcﬁs, while dlsc:repéncles from tﬁtal gaals exlst in the _ i

) f
' thjicﬂ time’ perlcﬂ Many of the dlscrepanc;zles are the same for particular
14 -
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| MALE TECH LEV 4

P

EED MODEL SCLUTION

PERSONNEL TYPE AND

(SCPATION GROUP/LEVEL

FOCARD -

T
. PROPORTAONAL

HIRES

| GOAL

BISCRER. | GO

HALE ADM LEV 1

 FEMALE RDM LBV 1 -

T NALE ADH TRV 2

FEMALE ADM LEV 2

MALE ADH LEV 3

[iEmiE R 3V 3

NALE DM LEV 4

FEMALE ADY LEY 4

[Woe mEcR LAV 2

MALE TECN LIV 15 . -~ ]
S 148 | 571
FEMALE TECH LEV 1 e _
L 1,963 __E_B_t

YEMALE TECH LEV 2

“FEMALE TECH LEV 3

| FEWALE TECH LEV 4
P -

"RLE CLER LEV 1

TFEMALE CLER LEV 1

* MALE CLER LEV 2

PEMALE CLER LEV 2

" MALE CLER LEV 3

FEMALE CLER LEV )

[l

i

* ABOARD = COML
#* ABOARD - GOAL

2178-2071 » +107 (aver ashievement of goalj
5455-5961's <506 (under achisvement of goal)

‘The solaticn for the First Time Perfod for'the EFD Modal without Fiexibility Consfraints

Figure fa_
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FEO MODEL SOLUTION

HA%E ADH LEV 2

_2,005"

FEH?L‘? ADM I

2,196 |

HIXLE\ ADH LEV 3

15,085

"FEMALE ADM LEV 3

R ILYEY VI

R '?;Eif‘qi"

4,417

FEHA?E ADN' LEV 4

HALf TEEH LaV 1

000

FEMALE ' ECH LV 2

MALE TEEH LEV 3

" FEMALE TECH LEV 3

NALE TECH LEV 4

PERSONNEL TYPE AND | EHQPDRTIEIHP.L | TOTAL
| ©7 | ABOARD | MIRES | RIF'S fer—e e S
OCRPATION GROU/LEVEL = o Gm_s_i DIEEE.EF. | GoaL _.
mmv Am'i LEi\rW] 1| B e
e U |0 e
E D 1 L
Emzmnsv o . - .

FEALE TE\:ME’, L _ -
P V1)t 8 .
MALE “TECH LV 2 '- '

N . __ _ ,D o
FEMALE. TEEH LEV 4 3y N
. 38 20 -
MALS CLEE LEv 1 R A
9,781 5:420
'PEMALE CLER LEV 1 ’ . o
- % T leame o459 | _—
.HJ'sLE CLER'LEV 2 9,849 4,608 ' | .
: 2 e 0
| an.atn CLER LEV 2 | 9,500 e ) .
: HALE CLER LEV 3 5 | 22 - 0 ) -
- P — ) . N 281 o
: f 5 T :
| E‘EHALE G‘I.ER LEV 3 w | o ool _

The solutisn for the

* . ABOARD - GUAL
' ** ABOARD - GOAL

2196+2100
63727081
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e
W
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?7@9 (undgrlaghievement af gaal)
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EEO MODEL SOLUTION °

e o S ——— g v

PERSONNEL TYPE AND

OCCPATION GROUP/LEVEL

— s L Ar B .

S |- propoRtIONAL
ABOARD HIRES 'RIF'S = — e —
e ‘ : GOAL | DISCREP. | GOAL | DISCREP.|

R R

MALE-ADM LEV 1 .
FEMALE ADM LEV 1

WALE ADN LEV 1

“FEMALE ADN LEV 2

WALE ADM LEV 3

[ FENALE AOM LEV 1 -

| FALE ADM LEV 4.

FEMALE ADM LEV 4

“HALE TECH LEV 1

TPEHALE TECH LIV 1 ||

“MALE TECH.LEV 2 .

WALE TECH LEV 3

FEMALE TECH LEV J

* [THALE TECH LEV 4

WALE CLER LEV L ..

| FEMALE CLER LEV 1

MALE CLER LEV 2

|/ FEMALE CLER LEV 2

MALE CLERLEV 3 -

| FeMEcLeR LV 3

' The solution for the

* ABOARD = GOAL
% ABOARD ~ GOML
.

i . S .

Third Die beriod for the EEO Model without Flexibility Constraints

'2137-2121 = 16 (over achievement of goal) .
(158042137)-4242 = =525 (under achievement of goal): . S

3

\ . '

.



EEQ MODEL SOLUTION

TR N S S — e = S s = e e &1 mewiin e Y

S | eersonneL TvrE awd EETE N  PROFORTIONAL | ' TOTAL
S ; ABOMD | HIRES | . RIF'S | ol .
P ‘ * [ GOML | DISCREP.. | GOAL '| DISCREP,| .

" OCCPATION GROUP/LEVEL.
Y : s :

megaMiv i, | AR o IR

" | FEMALE AD LEV 1

[wmeawreve |, = - _ '
. L = = ﬁl“i QED 0| _ﬂ '_ ) . . -
FEMALE ADM LEV 2 . |/ _ | R e ERUR

MALE ADM LEV 3

—
[
R

-

e .
L
A
Lw ]
o]

FEWALE ADM LEV 3/

“HALE ADM LEV &

EV 4,

It |

FEMALE ADM

MALE TECH LEV 1 |

FEMALE TECH LEV 1

“HALE. TECH LEV 2]

[

= P B,

FEMALE TECH LEV 2
: i £

BT

“HALE TECH LEV 3

FEMALE TECH/LEV 3

" MALE TECH LEV 4

“FEMALE TECH LEV 4
: H N .

A —
- FEMALE' CLER LEV.1 =

 MALE/CLER LEV 2

FEMALE CLER LEV-2

MALE CLER LEV 3

FEMALE CLER LEV J

s |0 |0 fas | se |

o . , . : N : n‘.
The solution for the First Time Period fortthe EEQ Model, including Flexibility c@ngéraiﬁtg,- whete .

Flexibility is set both for 100% and for 508 of the Available Personnel. . . |

*.ABOMD = GOAL = 2178-2071.= +107 {over achieveneht of goal)

** AROARD - GOAL = =506 {under achievement of goal)

‘ S 1 21 S L Figuré ba

M

W
%y
.
W
HJm.
)
Ly
D
Ry
i
1]




=
B

FED HDDEL EDLUTIQH

PERSONNEL TYPE AND ..

OCCEATION GROUP/LEVEL

PRQPDHTIDN}\L o

'TOmAL

r;m:

BISCBEP.l :

DISCREP. |

HALE ADM LEV 1

FE%ALE ADH LEV l

E ADH L NIV T

“FEMALE ADM LEV 2

“PALE ADN LEV ) |

FEMALE ADM LEV 1

“HALE ADH LEV 4 L i
R A N L)Y 0,
FEMALE ADM LEV 4 - 3
__ - 1,010 308
MALE TECH&LEV 1 o R
1,208 336 .
FEMALE TEGH T3V 1 o ;e
e | s

MRLE TECH TEV 2

FEWALE TECH LEV 2 -

"HALE TECH LEV 3

[ FEMALE TECH LEV 3

WALE TECH LEV 4

" PEMALE TECH Lgfx_'f' n

HALE CLER LEV 1

14,80

FEHALE CLER LEV T

2,402 -

HALE ciEE LEV 2

fsms CLER T8V 2

HALE CLE R LEV 3

FEHALE CLER LEV 3

"+ ABOARD - GOAL = 2202- zmu = +1nz (mf achievement of gﬁalj
Rk ABQQED = GGAL 53?3 7D31 = 7BE {unae: aghigvament sf‘gaal)

#

Pyt = .

x‘ : - - o 7,. . .
‘The selutien for thg EEEﬂnﬂ Time Period for the FEQ Madel iﬂcluding Flexzbility Canstraintse WhEEE
; Flexlblllty is set both for. 100¢ and fgr 50% nf the Available Parsannel S




EEO MODEL SOLUTION

3

FERSONMEL 1 YFE AHD : S T B
ABOARD CHIRES | RIM'S
GEEPATIDH GROUR/LEVEL L ‘ B
HALE ADM LEV L. . Ny
- 18 v 13 ]
EE_HALE ADH LEU 1. _
3 18 3 0
HALE Ams LEV 7. S .
N 2,;17 0 0
"FEMALE ADM LEV 2 B
e 2,125 0 0
HALE ADM I.E\! 3 o .
| )l 14,417 0.... 0 K IO
FERALE TN LEYE o o T (41414
ol I B.66B 2,092 0 s
-, | MALE ABM LEV 4 N .
L - 4,026 0 | 0
, FEHALE ADH=LEV i |
o _ 1,550 633 0
_MALE TEEH LEV 1 R R
) 1,030 I A
FEHM.E TEEH LEV 1 R
~1,512 0 0

"HALE TECH W

'fz MALE. TECH LE.‘V z

| T4 0 0
WALE TECH sz 3 D e .
,‘ ] - _;' 14,315 0] e
FEHBLE T_EH LEV 1 .. N B
o 6,167 13,920 | b
ms TECH LEV 4 o o
| - w9 | @8 0
o o | B P-!M.E TECH LEV 4 ) o
e . 72 13 0
. .| MALE crER EV 1 e
A 11,411 4,04 4 0
FEMALE CLER LEV 1 o o
RS 21,196 3,320 0
MALE CLER LEV 2 o
_ 9,57 . | 64l |- 0
- _ -
_E@LE CLER LEv ED | s 600 0 3
MALE. CLER LEV 3 1 b 0
' Lo FEHAiéEI:ER W | 1;4 | {_ﬂ 1

The salut;an for the Third Tine Permd for Ehe EED Hndal including Flexibility Cﬁnstraints, wha;g ‘

Flexibility is set bﬂth for lDD% and for Sﬂi ﬂf the Available Pergﬁrmal. L
* AEDA@ - GOML = 2125 2121 s +{ (over achievement af gaal) \ | o

: o Asam = GOAL = '

(10304-1512) 3623 = =481 ﬁmder achievefﬂent of gﬂﬂl)
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— - _ 2rd Time Pericd o
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EH | B EE R I .
T3 || - N L =634 R - j
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e =665 |
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Firat Time Period, who were hist;ﬁi:allyecpa?taﬂ oo A2

X to make that move, ks ﬁ
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CT : Mﬁmi&sﬂy@aﬂtﬂmﬂgtm : : : 'I% Ve

- T

] " (121

c2

a3

s21

ERIC

Aruitoxt provided by Eic:



EEQ MODEL SOLUTION
__lst Time Period _

+5,714 | .

T2 _ ) | =236 o }
FoN R 7 — B
"4 o o s I N A . .
e [ s | | 36 | |- ] >
. 2 o C - | =2,101] -5,681
=T SR NN NN NN AN R DN D U
 3rd Time period . o

3 [
.
|
|

o fow |l
Rl (| W

[

il

-
|
-
I
]
o

T1 - o 7\\” o L . B
' T2 B | -2 I +1,017] 0 |
m i : 7 N Y R R
o " I AN N NN TN NN N N AN
cl 7.,.;,7 ] #az2 I R S o
- ) e N -1,917 o
e I e | J 1 Sl -72 .

Flexible Transfers for Females for each of the Three T
' % =27 = Those who do mot transit from Job A3 to M in the
o make that move. :
*% 427 = Those who additionally transit from Jéb A3 to €3 -
~ in the First T 1, above 1 were : :

ERIC

Aruitoxt provided by Eic:



jobs, and 1evels in both the Stjlutans ar@loyiﬂg fl“x;bll;ty thl@ns and the S
one w;thaut flexlb.il;ty options. Th:.s igs the case, for mstan:e, in thé
'l'ajmlc:lans c:atégory,' for levels.2, 3, and 4, where discrégaéic'ies é{ffe 0,

' +E§22E and +2; respectively. : Hmever, in other r:élis !c:;sf :thé ééluti@né,

‘ ~ very definite differences exist.. One nc:table exarr@le occurs in the first
level Technicians é‘foup, where the. sc:iutic:n forﬂ the model t&ithr::ut leijllltles
;mc:l;c:ates -no dlscrepaﬁcy fram the total gt:al ane:l the flex;bll:.ty Stz:liitic:ns

m% sl'kjw a d;scrépaﬁ@ of 481 fram the total- gaal. This might seem to nﬁlc::ate

that the model w:l.th t‘.he flexmll:.ty c:ptlc:sns mcluded provides a léss deslrable

set of outcames. However, a furth of S(Dlutl\‘jﬁ results sh::ws that

. altlnugh fcr some jc:bs anﬂ level

' QutEGTES are c:cnslc‘ierahly ]:etter 'Ih:.s ‘is the case ft:r second 1evel P;ﬂnmus—
‘ -trat:.ve g@Slt:Lans, where the. dls:regancy from the totaj. gt:)alg is =525 in the

-Dﬂn—flé}tlble solution, and 0 in the flex;.ble ones. Tlms, rtragie!cxffs a;;‘e

internal tfansfers a;ﬁ ou zlﬂe h:.rmg becc:ma ;nltlall v131ble through a
ccx‘ngat son of ﬂ"lé ﬂls\:regxar;::.es fram:.the EEO g@ais in the cases w1th and : /
'wz.thaut the flexlb;l;ty c:@nstralnts. In these sets of data I:r:sth thé gt::al

fulfll.;l,ment and the mternal staﬁf;ng patterns c:hange:l In sc‘:ne éarllaf o

S

test examples the addition of the f;e_x;b;llty constraints did not matter
as far as changing the overall EEO distributions. Further research would

have t::: be done with a Pral%xlem agprmt:mg the time per;cxﬂs usa:l 'in actual

: glarxm.ng to ﬂeteme urx:ier what ::zarx:’iitlr:ms the addition of the flex:t_bll.;ty o

C e
Ea




The vdata on model sizes and mrputer running times were examined to
obtain information to assist in the j;T@jEIfEZIjtati&ﬂ strategy. Thagé |
statlstlf;s are given in Figure.7. As can be seen, the flexibility model - ,
is c;&::rglderaﬂly larger in size and cmuter pr@samg time. The c;mp;tas |

tion tLl'fEE ‘are-on a Umc 1;08 écr@uter and mclude the use of an acivanr:aﬂ

sta:t by means of a prévmus gptg_ma; basls. A mi practical p:r:sblan 1
1s most likely to contain 5 time periods,. 8 race-sex c:ategézles and 3{3 ’
ccalgatmnalevel categories. A model w1thc:1ut the flE:{ll:llltlEE usa:‘i in
a::ttlal c;paratlma" studltzs c‘;:mtams 2796 TOWS anrj EE&O t::::l\mns arxi sc::lves
in 34 C?U nmnutes starting with an advanéed basr::. on the UNIVAC 1108 us:.ng

67K of main nErrnxy Thls model exterﬁed tJ: mclwlie the fle}@lllty constraints

] to be a;pmmﬁj}tely 7500 TOoWS and 12,000 c:x:aluxms. Its

solution time would require SCTTEWhEtE in the ne;ghbc:rha&i of 8=10 CI,E‘U hours

- #

_‘ using a UNIVAC 1108 with 120K t:f main memory.

Computer: UNIVAC 1108

Without With
Y " Flexibility Flexibility -
¥ Constraints Constraints
Fows 158 . 404
Colums 352 - 688
CPU Time 0:00:13.252 ., “0:01:06.985
Memory Time* 6260:35;747 0:03:21.117

Problem: -3 time periods; 2 race-sex (':atEgD]:' es; 11 Qaéupatiaﬂ—
level categories ,

*Memory ‘time is a measure of the m@act of the prt:n:essn‘lg job en _
the c:c:r@uter system. ‘ ) _ / o - g

o . IR

= Figure.?7
TS ' ' o e
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&'tensy:ms and Future l%se.:ﬂfch

The goal of the Depattment of the Navy is to attract all people with )
ability, dedication, and capacity for growth. In pursuit of that objective
Presidential, CDngresgi@nél, .and Department of Defense manﬂ‘atés: require

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

the logical aeﬁefrmatién of goals for minorities and women is a prerequisite
to the achievement of an "Equal Opportunity Employer" sﬁatus. Further, that
7 rranagara‘lt system must also Prc:vii:léf! a means whereby pc:)ll::y makers can
aetefﬁine whether or not ﬁhé goals are attained. This system, gut.lally

ciii ssed in (1], PfQVldES that k;l.nd of aE(;‘DLm'bablllty.

Since subordinate levels of i play a s;gm.flcant role in carfymg

- out p:;)lic:ies ennunciated by top management, 1;1115 system must eventually

. be developed to address the local/regional .leve,l of gaalésetting and analysis.
. These local/regional areas w111 be defined by Standard Metropolitan
Statistical Areas (SMSA's) or equivalent geographic ﬂistjﬁcl:iané which are
aggr@priéte to the occupations concerned. That is, affiémative action
programs are best developed and implemented at the 1@a;fregiona; level
‘since policies rm;st be désigned to address local problem areas many of wh:.ch
are a function of t_he necessity for reglgrﬁl rECIillﬁI‘EI’l’E in c:ccupat;gns such
as Technicians an:l Clerks. - _ ' \\_] - \

_ Currently, the gaal -setting pfcx:edures we have develc:pa:l are appropriate
for the larger-scale aggregate analysis. Extended labor market research is
u:tﬂerway to iiveétigaté reéignal g@alﬁsetting situations. - Among  the issues
Emcauntereﬂ in th;LS research is the prt:blen of small cell size ‘due to the -
need to part;tlori data on ﬁveral atttlbutes tcx match the EEO designations.
i This same problem.is_also encountered when §tudylng “upward mblllty cgnslderas
25 ’
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. tions in terms of "flexibility". The coherence model discussed m (2]

“in terms of the flexibility issue. In addition, since the current
fle}ﬁbility model develé;n&nt results in a samewhat u,rmielﬂf system
advances in the study of flexibility and affirmative action via the .
coherence model is warranted. A first step in this c‘iiﬁecti@n is a pro-
t@tyj[:e study ﬂlat 1inks the current EFO mcdel a:ﬂ control systan to the
regmnal :Level c:f analys:.s by using the S@herem:e erdeL framework.

Pers@nﬁel dataﬁ:n the Navy EEFEJ:GTETI‘E s ClVllJEI’l manpower f.i:@l is |
presently being agial}zai for thls linkage study. More labor market
mft:sfnat;::n is necessary to carryon ﬂus wa:k mch data f::,f this kind
.may be available through scurces such as data bank. files Bureau of Labor
' 'Eﬁatistics and the U. S. Census manpower data base distributed by the
| ‘ 7 - t of Camerce.

These data bases which can be provided on magnetic tape will have to be
ticsely‘ igi{re;stigatai to determine how to best ﬂével@p.affj:rtative action
pallqr—nﬁkmg mechanisms at the local 1&'«31; ) -

In addition, the model must be immediately extended to the blue-collar
workforce. This is particularly true for the Navy since half of its @:j{f@fce
is blue ccllaz The labor market studies in this case would be consistent
w;th the p:c‘évail‘iﬁg wage setting areas. o

The fla'fc.‘ibil‘ﬁity featu:eé are an important addition to the goal program-
ming models for mangx::wer planning. Withﬁut the EEO catecjafies, their size |

‘diminishes by a. factor of eight. At thig more compact size, they could be

the nﬁdaﬂ EEO ;Eaatures, 'I‘hema;:i difficulty may be the proper. feajback_

.26
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mechanisms to prsvernt oscillation. This arrangement would also ensure that
the basic strategic staffing decisions are made within the merit system and
still be mtegraliy linked to the kinds of de::isians nec:egéatjr for ta}img
The alternate to this would

into account equal employment opportunities.
1:13 to use a master model without the fle:-fjblllty features but with the EEO

This is the subject of further research.

categ@rlzat;ans included.
in this report are being used to develop the

The results prmlded
des:.gn for the mltlal varsion of a comprehensive operational information
’ ess 30-50 models o

all processing completed

=

system. This system is being designed to be able to proc

all integrated into the same forecast wi
within a two week time fraI[E using 30 CPU minutes or less on a UNIVAC 1108
for solution of each of the models pius the necessary input/output processing

The E\D.;--SYZLEZ-Lllty of adding the flexibility canstfamts will be preserved in
the variable naming conventions. However, the initial system will use the - - |
version of the model without the flexibility constraints. 1In this way all

, /

the cptions are preserved in the implementation.
The initial study of the demographic and upward mobility additions to

the EEO model provided insight into the r;ritin\:al ‘elements of goal setting |
and internal staffing possibilities. The next'step is the development of ' . .|
the support capabilities mcludmg the iﬁc@i@@iﬁaﬁi@n of fégmnal labor : / '
These results are useful not only for EEQ c@n51derati®ns. |

B 1

/

-

!

market studiesi
but also for resalutlon of many c:f the general issues of mtegratlng man-

power planning with its daﬁa gources and personnel decision-making possibilities.

3_0-_ - L
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