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/“\\\\fﬁstract

Previous manpower planning models -- e.g., in the OCMM series --
have utilized multi-period Markoff processes embedded in goal pro-
grammlng (multiple objective) models. These are here extended to -
Equal Employmant Opportunity plans directed to changing the mf!rbt “;\
employees ‘over time. At each point in the planning interval, thé
- organization is taken as given, e.g., in texms of the probabilities
for promotion, transfer, etc., vwhen formulating manpower programs.
Over tine, however, these organization processes are submitted to
planned changes which alter the probabilities of occurrence for these
;vente. The Merit Promotion System is preserved and other controls '
are also imposed explicitly for the exercise of manage;ial dilch@ipn.
The focus here is on an ordinary (absolute value) for&ulqpion of ob-*"
jectives and a numerical jllustration is supplied with q}ff;rinq welghts
for each of the indicated classes of objaectives. Other typeﬁbof

obgectivea are briefly discussed, along with different approaches to

problems of validation and, aubsequently, implementation in a U.S.

=,

‘J

Navy context.
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1. Introduction

This paper suggests some new modeling approaches for EEO (equal
employment opéortunity) planning. On the one hand, contact is main-
tained with the main thrust of the OCMM series of models1 in terms of

- prescribed goéls approached via a goal programming (multiple time,

perigg) model with embedded Markoff processes. On the othe hand

the mixes involving minority and other personnel are chajiged by alter-

ing the Markoff elements so that, ultimately'wantéd mix A£ all levels
| ©_ will be gen%rated by associated changes in organizakion structure.
It is in the latter gesé;;;”éggt ;His presentation differs from
others, such as [5] and [7], which have proceeded either (a) from - N
- uses of Markoff processes to analyze presenﬁ or pr;jected conditions :

a v

[S] or (b) from already deé%loped goal programming formulations (with

-

embedded Markoff proéesses( as in [7] which are also extended or had
altered for uge in gsequences o} simulation types of approaches. , Here
again the latter route ig also used except that we now view the
prpblem from a two-fold standpoint as follows. First, the organization
igq viewed as effecting its recruitments and placements, etc., in order
to meet its manpower goals "as closely as possible". Secbnd, recruit-
‘ment anqyplacementssare élso effected in order to alte; the Markoff

‘ elements. In this manner, longer range goals for altering the mixes

’

of personnel -- minorities, females, etc. ~- are also produced by ﬁg
y : . b
changing pregent probabilities of promotion and transfer to " B
new "steady ﬁtate" values. | k

'The processes to be considered are evidently factored into two

parts whihh may be interpreted as follows., In one part, the first,

Q. 1Seb [2]. . r}t




the organization is taken as given and is brought as close aé.pqssible
to the goals that willlgnab;e it to do its job. In another, the
second part, Epe‘oréénization §t;ucture is changed (via the indicated
alterations in tge'Markofflelehents) so that the desired mixes of

¢

personnel will automatically occur, just as'tpéy do now, but in altered
/ .
proportions as a result of the changing mixes in recruitment and the

resulting probability changes for promotion and transfer.

One way to deal with these problems is to consider a variety of
different objectives which might be applied to each of the two (dif-

ferent) processeé. 'For instgnce,” discounting or compounding might be
; [ b . N

used, e.g., to bring possible future changes into a form that is com-

parable with the present. We are here dealing with social values,

however, which are to be considered in a governmental ﬁype of organiza-

tion. 1In pérticular this includes changes in social structure which,
~ 3

in turn, may bringAsuch "costing" mechanisms (determined from present
social stéuctures) into question. This therefore poses questions which
need to be resolved before such "present;value” approaches can be used.
A use of standard compounding and discounting formula$ is, of course,
not the only possibility, but‘an inquiry into these alternatives in-
volves a variety of additional considerations so that their study is
probably best left for later (separate) amon. Also by Netting
this aside for later study we shall be abie to proceed immediately and
build upon a prior series of models developed at OCMM in terms of -
absolute value objectives which can then be reduced to equivalent linear

programu.z. Hence, we will also then be able to study essential proper-

s

2See (1] and [2] . 8
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ties in such model developments via alieady available coﬁputer codes

and also proceed toward implementation (e.g., planning by means of

. " "interactive computer. arrangements), without undie delays in a program ..

B « which already has some urgency about it.l The other, longer range

research, such as is requi;ed for consioering alternative objectives
and functioos cén tpen be considered in later, or at least separate,)
contexts, but with a backorou?d of prior experience to guide it.2
The order for the presehtationb in this paper may now be
summariged as follows. Firet the notational details and the pers;;nel

A

and organization transition constraints are get forth in the oection
that follows. These are then ektended to allow for the adjunction of
tudgetary ano other constraints which limit the ahounts of récruiting,
trainiqg and transfer that may be undertaken. After thisvhas been

done the objectives and the functional will be set fortﬁ and the whole
,model then collected in section 4. A numerical example will be given |

in section 5 and then a sketch of further courses for development

\
and a summary provided in section 6, will conclude this article.

lsee [4]

Y

2

Uses of constrained lnformatlon theoretic functlons for this purpose
along with ‘other such possibllities were discussed in the earlier draft
of this paper distributed at the Kyoto meetlngs of TIMS. .




2. Personnel and Organization T;ansition Constraints

The model will be developed in te;ms of generic categories in
order to keep the presentation as simple as possible. Thea mode in
which this may be expanded to keep explicit track of minority and non=-
minority groups in any detail that may be of interest will be clear,
‘however. The concept of job categories will also be expandes-beyOnd
ordinary us&ge in order to include "training states" for specific
"actual job” categories., That is, the preparaéory period which is
ordinarily needed to permit adjustment for any new job is here for-
malized into traimi.ng periods whlch ma; be lengthened or shortened as
might be required'for personnel who may need more extended periods
for this purpose. Finally, the current transition rates for promotion
and transfer in the present.organization will need to allow for
additional flexible transfers within prascribed bounds;

To see how this is done we now proceedy&o develop the model
details as follows. Let ) ‘ N
(1) (t) = number of personnel of type k in job category i

in period t
so that, e.g., we miéhf designate the number of minority and non~
ﬁihority males ans females is category i at.period t via

xi(t) U'nOn-minority males

xi(t) = nos-minority females
(2)

xi(t) = minority males

xgkt) = minoxity females N

10




We shall choose the number for our job categoryvindexes to reflect 2
train:.ng status as ‘:ell as actual JOb status via e “
¢
e - - \ 1}3,5,:3:; (20-=1) = training status for the actual
v . job category in the succeeding
(3) i = . integer number
2,4,6,..., 27 = actual job gategories

’

Thus, if i is an odd integer it will denote a training status for the
actual job category of the succeeding (even) integer.

Next, we let

\

\
-

(4) mij = current or “"historical" transition rate £rqn
category j to category i
and : ' N
\ \
(5) . {t) = number of type k in category j of period t
additionally transferred to category i for
period t.
1
I.e., z:j(t) represents an addition to the current organizational transqpr
rate that would otherwise be provided by mij'
Also, let ‘
(6) h (t) © number of type k hired from outside into

| A category i in period t,

where ht(t) < 0 represents a RIF (Reduction in Force) and'h:(t) >0
represants an augmentation via outside recruitment into the organization.
Evidently the additional (flexible) transfers out of type k category j

cannot’ exceed the total number of this typé in this category minus those

who will leave the system, i.e., | )/b
N R (t><(Zm )x(tl)
{1 3

11




Via “"policy parameters" f:j(t) 2 0, we may also make tho stipulations
. ' k k ~ . k
(7.1) | zij(t) < ftj(glmzjlgj(t 1) wpere 0 S-fij <1. .
Of course, ve may also wish to require at least minim# proportions .
p:(t) of type k in category i during period t == viz., ) o
_ : - )
’ k k
(8) xi(t) > pi(t)xi(t), .
: / - .
where * ..
(8.1) (£) = § x5(t) | ° ‘
. x; PEACE o | , ,

In allowing for additional personnel transitions to particuiar
categories, it may be necessary to reduce their expebted“ﬁlowq to other

categories. We thercfore let

: . ’

(9) ' y?.(t) = number of type k, category j, not transiting to 4 Q
category i in period t via expected transition
rate mij' '

Thus, we require

k

-1),
j(t )

(041) 'y).:j (£) < m

.

i5%

and so that the ditions can only come from subtractions (L.e0., attrition,
transfer or promotion), -

0.2 1] z’;j(t) 2 z ] vy
J 3

L)
We shall refdr to this as our "additive-subtractive balance" conditions.
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Our basic equations of perso?hel change from period t-l to t

ﬂ_i};)‘

#/ﬂf/ @oy % ey = zm Jx (t-1) - gy (t) + Z_z].:j (t) + h_].:(t)'

B

-

'Rewriting,this as e
o k,, ok o K e K
: )y = . ) 1) <+ .
(10.1)  x;(£) = B (0 (E-I) +h(e)
. where - J : T
~ k @)

k ) :
. - ’ 2z, . (t) -~y.. . ; . . .

" we see that L o e

- A
1 L

| R <. + < 1. S
L m esFweamedian




3. Budget Cénétraints ' L. : "
" .": A - . . - . .
‘In'additionftp.the above e will generally need to consider budgetary. .

constraints, which we here wifite as

L4

112.1) 2 X c. ) i:(t) < b (t)
L ik -
NI 2k )
{12.2) 2 2 2 cj 5 (E)25; (E-1). b7 (E) '
S i3 , e o
- ' . / ® S . . :
az.y ] J e one cpim.
ik *

fhe;first cdhétraintcteptésentsvthq Saiary budget for all job occupahts
in peribd(;;v By'a;sumption'the same;salary c%(t) is applicabie{to all
occupants of - jOb category i irrespective of'thelr type. A similar
assumption applles to the second constraint set where each c (t) repre-
- A

sents trcnsfer costS, e.g., salary plus training, fox'the flexible
transfer frcm 5ob type j to i. ' The third represents salaries plus
recrultlng costs for new hires (or penaltles aSSOClated w1th'ﬁIF's when
h (t) < 0) and, of course, Ei(t), b (t) and b (t) represent budget
A limits for the acthLtleS in the constraints where they appear.

The ‘above budget constraints will suffice, at least for_the‘preéent,
although they may need to be subsequently elabo:ated. For inétance,
it may be desirable to separateloutvtae costs of meetiﬁg,coalscwith

a given organization structure and distinguish these ffom the‘ccsts:

»

Lo

of changing that structure -- and so on,
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' 4. Functional and Objectives

] ..

' We_now-formulate bne pessiﬁle functional and objective‘as

. '
/
-

"3 . nininize 2 W (t) |x (€) - g g )] Zw (&) lg (€) - Xx (&)
1,k t ‘ 1,t

where the w.(t) and W, (t) >0 are prescrrbed Welghts and the vertmcal ‘

\’

vstrokes 1nd1cate that an absolute value 1s to be taken. Note that the .

g (t) are the goals for numbe;s of personnel in job category i for perlod

(
t, whereas the gk are selected to conform to longer run goals for the
v 1

Erogortlons of type k personnel.” The melghts W, (t) will usually be -

.

’

greater than the w (t) in order to. reflect the prlorlty of f1111ng o ;:(q-~"
e b

. the needs of the job first fpllowed by attemptlng -next to reach the 'fn'
goals for, the prOpSEtlons - thlS may be regarded as a v1abllity condition "
as we have a1ready 1nd1cated, since the organ;zatron must flrst do its .

We now collect all of the Gevelopments to this point in order to

present and describe ‘the complete model as follows:

3

assigned jobs adequately if it is to survive at all,, . Lo e
|
. minimize . A + 8 + YwerfsT PR 7T\ R
(14.1) 1wy (8 e + 87 (e) ] w (e) B (er +87(E) ;
i,k,t - it . -

. M 14
|

-subject to:

»

»




"(14.2) } 5 -8 | +’¥E(t) ' ' .‘ i
' (t) ° ix (®) & v”gi(t)gi

qQal Constraints }- S 5 (tJ - 5 (t) + Z k(t) - mg (t)

. . ) NN A i
Transition Sk etk g K .' ,
Conditions hy &) JZz_ij (€)=Im, x5 te-1) + ey o Iy s(6) = o
. ( ) A - . e ‘

.

Max. Additive - zki(t) + f#:(xmz.)xﬁ(t-l). 20
Flexibility : J JLog k1 ) o '

Max, Subtractlve g _ o K | , K !
Flexibility ! Yy € * g () 20

_ Bdditive-Sub- . y '
tractive Balance . zZz (£) - XXy_(t) =0

‘Conditions - ! iy ij +3

- . R . . e e e 3 - B ». S
Minimum K ' S .
EEO . -k % . .
- zz c (t) x (t) . i‘"bl(t;j .
ik )
¢ 4 . : .
Budgetary- - c (t) z (t-l) 2.‘5?(t)
ConStraints ] B L _ EU
Jf (1;) h > 30y
J \ A | -

+
where 6ik

a11 i,

EKC

wll Toxt Provided by ERIC

[

(), 6 (t), 6 (t), 6 (t). x (t), z (t), xk (t) are non-negative for

ir k. .
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attentlon for.pract;;nl appllcatlons;

[ SN

As can now be seen, thlS will. lead to models 1nvolv1ng large

Iy .
numbers of constralnts and 0ar1ables and hence will need further:
\ .
Other possibilities”alSO'exiséi
. R

however, and these too will need to be explored via; e.g,, the klnds

of* develOpmen:s noted in the 1ntroduction to this paper whlch‘we now S

develop as follows. In any event, since the preSent paper is only

intended to open poss;ble patte%ps for future explorations we may

o
now proceed to a numerical example, at least for purposes of Lllusq

' . * 4

tration, as we do in the next section.

- -




~12~ e

)

5. A Numerical Illustration : .o

-:W To study the workings of this model let us consider a numerical
“example, the details of which appear in Figure 1, with simplifying )

assumptions to hold down its size for,purposes of illustration, Let ’

Athere be two personnel‘types, minority and non-minority; two time

periods, the first beginning when tr- 0 and ending when t =1, and . .
the second beginning when t - l and ending when t -‘2; and three job

categories-or levels 80 that category 1= lowujob level, category 2 =™

\ : .

training, and category 3 = high job Ievel. o

. 'n : "Relative‘priorities" as given in Figure 1 are reflected in.the
weights o “and B vhich are assigned to the functional. ‘For this
illustration we employ the values a = (1,1, l) and B = (2 2,2). P

' *1{ The TOTAL MANPOWER GOALS, as referenced in the first set of .:
| constraints,’ are - short-term in nature. They deal with satisfying
« the immediate pperating needs of the organization by reference to. . 4 ¥
\’the goals stipulated for the numbers of personnel in each JOb level
for each time’ period. Each equation in this constraint set con- o :

[

centrates on .one job level. ' Thus, as shown by the elemqnts of these

.

identiﬁy matrices, I, the on board minority personnel in a particular »
JOb category are added to the non-minority peraonnel on board at
that samenjob level in relation to the indicated goal. In our
conventions the resulting summation applies to the number of each
at the end of the applicable period.,” To each sum, then, a deviational
term is also added in order to reflect the numer&cal value by which ' | .
- &—"#he btated goal fails t//be\met, either positively or negatiéely. ° Y e
. It is to these deviations that the weights are assigned 80 that mini~.
. mizing objectives will push the solution toward meeting these goals
with the indicated weighta,‘?r prioritied, as close as the constraints

O  will allow. S

Y
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The longer~-run issue of changing mix of pérsonnél is considered
in the set of constraints called the FROPORTIONAL EEO GOALS, :fﬁeye o
longer-run considerations involve aetting.targgt values for the
- fractional part, i.e., the g: from the functional, which'are the de~ . .
sired steady-state proportions, that wili yiela the total number of
personnel at each job level who are to be of minority status. In this

*

illustration, the fractional parts to be used are displayed as in

‘Figure 2

EEO PROPORTIONS

JOB LEVEL |  JOB LEVEL JOB LEVEL
1 = LOW 2 = TRAINING 3 = HIGH
MINORITY ;
STATUS .2 .2 2 L

Aéain, a set of weights are assigned to deviations from the targeted 1
values, with,in this case, B = (2,2,2) serving to drive nolutiopl toward .o
these proportional goals via the indicated mini;ization.

" Over a period of time”on-board”pergonnel may move from”pne job
category to another. Historically, such mbvements can be caga10gued
and their probabilities determined.? Theso comprise the set ;! expected
transition rates which are represented as the matrices M (with
ent;ies mij)in Figure 1. Specific values for these expected transition
rates are provided in Figure 3. Thus, as a result of g?mé and current

<«

data, for example,we expect 75% of on-board personnel inﬂjob category 1

at the start of a time period to remain at that (ldéﬁ joﬁbleyel at

lIn this case we are dealing with only ona minority 6« - %
for which a proportion must be defined, and.hence, there is J%ly one
row in this display. P

/ dym

a2
See [2]. \
| Zu :
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the end of the time period. Alternatively 10% (i.e,, 1/10) of all

-

personnel on board in job category 1 at; the beginning of the time

period are expected to move to a training posxtxon=4aob level 2) by

¢
the end of that perxod, while 5% of those at job level 1 will move v

(K -

. to job category 3. Where zero values appear in this matrix no
. transition is expected, so, from Figure 3, we can see that we do not
expect any on~board traineés at the beginniny of a time period to

remain as trainees at the period's end. (See row 2, coluﬁn 2.)

. ' Figure 3 S
EXPECTED TRANSITION RATES .
-~
SROM ~
o . | 90B LEVEL JOB LEVEL JOB LEVEL
R 1=LOW - 2=TRAINING 3=HIGH
JOB LEVEL .75 v 2 ' 0
1=LOW
' 2
JOB LEVEL .1 . 0 4 0
2oTRAINING v . :
. JOB LEVEL ' '
3oHIGH .05 .7 .9

If wo Sun the probabilities down any column (e.g. .75 *+ .1 + .05 = .90),
we Will be galculating the probability that £hose who were on-board in
‘gome capacity will éﬁiiivééVOn board at the end of thé period. . That
is, we follow the same convention ag in [2] to allow for attriti&n;
Thus, the subtraction 1.0 - 0.9 gives the value 0.1 as the attrition

] , rate from jOb category 1, and so on.

. 21~




We now turn to the procedure for altering the historical transitions.

This additional flexibility, which is wanted, will be provided in a form
given by the following expression,

Those « Those Expected

-})_D___Board " to Transit + (+ Flexibility) + Hires =~ RIF's

where RIF's = Reductiong in.-Force. The first term on the right, i.e.,
'Those Expected to Transit,"involve the matrix, M, of historical transition

rates. The second term, i.e.,"+ Flexibility} involves new variables, i.e.,

k k- : i
- the zij,apd yij from the model to increaBe or decrease the number of entrants

-

intdkapecific job categories from other specific categories as a result of dis-

-

cretionary action. The sub-matricés corréépbnding to this flexibility are iep-
;esente; Qy the T matrices in figure 1 with entries which are + 1L or 0, In a
manner consistent with thS>Merit Promotion System, this ma§es ;t poésiéle
to achieve what iszanted in/ﬁltering thé projected steady state probabilities
from their.previous historical values. -

This alteration in transit conditions must also allow for STARTING
‘EBLUES, which state the number of each type of personnel on-board at each
job level, at the point in time before the period actually begins. Given
the initial populatiq? values for the transit condition rows shown in
Figure 1, these poésigéiities are represented in the identity matrices I,
one for the minorities and one for the non-minorities in these rows.

For this illustrative example, we simplified matters by assuming that none

of’ those-initially on board were in the training categoiﬁ. )



A

 The MAXIMUM ADDITIVE Fz.zig;mw constraints, in Figure 1, pro?dé a

control over the positive flexibility in the transition rates. Via
these constraints, the add1tional (flexible) transfers of some particular

personnel type out of a job category are not allnwed to exceed the total

number of personnel of that type ‘'who were in the category at the start

of the time period. Further specifications may also be made, if
desired, via policy parameters that atipulate the limita on this
flexibility for long-run transitions. These policy parameters only
- affect upward'@obility»in job level and pet%it increases 1in ‘the transi-
tion rates from job categoty 1 to 2,1 to 3, and from categoryMZ to 3
at most at the indicated values, and Figure 4 is derived from Figure 3,
accordinély. -
Of course lower limitstay'be similarly provided to these transition
“alterati?ﬁs via the constraints which are labeled "Max. Subtiactive.
Flexibility," but these are here provided directly in the model sQ that
no additional éata are needed.
Figure 4
MAXIMUM ADDITIVE FLEXIBILITY COEFFICLENTS

\

JOB LEVEL JOB LEVEL JOB LEVEL
1=LOW 2=TRAINING 3=HIGH

.14.05=,15 24.7=.9 o]

Turning next to Min. EEO Proportions, specific numerical values for
these pt(t) gi(t), i.e., the "proportional lower bounds", are supplied for
this example in Figure 5. “Thus, in our case at least, 10%-0of the total
pOpulatien in job category 1 will be of minority status at the end ef'the

first time period, 15% in training, and so on.
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Figure 5

-MINIMUM EEO PROPORTIONS

7

o v s JOB LEVEL, JOB LEVEL JOB LEVEL
' s~ 1=LOW 2=TRAINING 3-HIGH
FIRST TIME .

, PERIOD. .1 . .15 SN

Yl R N ] rY B
SECQND TIME 1 .15 .1
PERTOD ' ]

e
@ C .

1

The ‘final constraints in Figure 1 deal
:They are cémposed of three sets of inequq}ities The first represents
the total salary budget for all job occupants in each time per}od;

Form Figure 6, for our examplé,

[

the -same salary, i.e., $io,000/year, while there is a 50% jump in salary

when an individual moves to job category 3.

.

The budget available to cover

[ R
all salaries is $120,000,000 in each period.

Figure 6

TOTAL SALARY BUDGET *

"with BUDGETARY issues.

we see that job categories 1 and 2 pay

JOB LEVEL JoB TEVEL JOB LEVEL
=LOW 2=TRAINING. 3=HIGH
FIRST TIME ’
5
PERTOD 10,000 10,000 15,000
SECOND TIME
15
PERTOD 10,000 10,000, ,000
—

bl(l) = $120,000,000

bl(Z) = $120,000,000

‘The second

costs (salary plus training) i

of $50,000 for each period in our .example., From the cells of Figure 7 we can

- see that transferring from job category 1 to category 2, from category 1

set of budget

24
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ations in Figure 1 deals with transfer

red during each time period for the flexible

transfers from the previous period. Figure 7 budgets these to maximum totals

°
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~to 3 or from cat'egory 2 to 3 all incur the same cost =- viz., ;
\. R ‘- @

$1,000.
Figure 7

TRANSFER COSTS , o
e~ FROM - JOB LEVEL JOB LEVEL JOB LEVEL
e — | R 7 2=TRAINING 3=HIGH . .
JOB LEVEL 0 0 0 , \
1=LOW _ . . 0
JOB LEVEL . |
2=TRAINING 1,000 0 0
JOB LEVEL ,
3=HIGH 1,000 1,000 0

b2(1) = $50,000 ) ' . | .
b%(2) = $50,000 '

The third set of budget relations cover galaries plus recruiting
costs for new hires, or penalties incurred as a result of RIF's. Figure' 8,
for our example, states all new hire costs at $2,000 to cover costs of
recruiting and hiring into both- job catego;&es 1 and 3. Similarly,
costs of $6,000 cover the RIF's from both categories and the totals for

hires and RIF's may nottexceed $550,000 in either period.

Figure 8
Hires RIF's
J0B LEVEL [JOB LEVEL ' JOB LEVEL | JOB LEVEL

‘ 1=LOW 3=HIGH |- 1=LOW -3wHIGH
FIRST FRST
TIME PERIOD| 2,000 2,000 TIME PERIOD 6,000 6,000

* _-‘:r' -1 -
SECOND . SECOND
TIME PERIOD|| 2,000 2,000 TIME PERIOD ||° 6,000 | . 6,000

(-

b3(1) = $550,000
b3(2) = $550,000

) i ‘20
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Putting all these data together a solution can’be obtained via

standard linear programming algorithms. The results oflsuch a solution
using the above. data are given in Tables 9a th;o%gﬂ e. n

. We now interpret the results for tﬁia hypothetiéal';xample as follows:
In the first period the total manpower goals are not achieved for job cate-
gories 1 and 2 as e;idenced by the presence of«negative deviations of -~3,989
in the solution for thc total goal constraint for job category 1, and of -1,1}5 P
in the solution for the total qoal constraint for job category 2. Howaver, (\‘g
the manpower goals for job category 3-is met as witnellgthc zexro deviation
for this job category in the same Figure. CQntinuing vith this same Figure,
the proporﬁional goals are achieved for job.category 1, and surpassed for job
category 3, and are not met for job category 2. |

Turning now to Figure 9b,f1exib1e_tranefers are ueé; to.occur for both
minority and non-minority beispnnel, and, see Figure 9a, there are new hires
for both types of peréonnel into job category 1 positions in this period.
Budgetary conatraintﬁ for recruitment are binding, but the salary bﬁﬁéeﬁ and
the tr&nsfer budget are slack.‘ ‘
Next via Figure 9c we see that the two period solution is such that

the total goals for Job categories 2 and 3 are also Qﬁtisfied in thé second ‘.
time period, and, in fact.‘the total ‘goal for job category 3 is exceaded;
however, once again the category 1 total goal is»got met. éhe minimum
proportions are again met in this period, of coprse, aﬁd. in fact, all of the
proportional goals are fulfilled with the secord and third Euch goals being
exceeded. Thus, in two of the job categories both lhort-term (oparationul)
w4 long-term (EEO) considerations are satisfied.

ERIC o o
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" Figure 9b

'/ -Flexible Transfers in lst Time Périod .
o ' Minority Personnel .
FROM S - —
: . .| . JoB LEVEL JOB. LEVEL JOB LEVEL
- _TO _1=LOW 2=TRAINING “3=HIGH
" JOB. LEVEL o o L
EVE ~275
1=LOW - 0 , B 0
©* JOB. LEVEL ... v / o o
. . . 2=TRAINING 500 ' _
:  \. . .
JOB LEVEL . . o
~ 3=HIGH . 0 ) 0. 225
, o " .
E 3,F1exib1e Transfers in 1st Time _Period
) o N [ Non-Minority Personnel .
FROM ‘ . : : )
: - JOB LEVEL JOB LEVEL JOB LEVEL *
0 1=10W 2=TRAINING 3=HIGH
JOB . LEVEL ', .
1=LoW ‘0 0 0
JOB LEVEL' :
'2=TRAINING 3,375 0 /9
 JOB LEVEL A a ‘
- 3enzon 0 0 3,375
i . . .
-, R
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Figgre 9d

Flexible Transferé‘inznd.Time Period

Minority- Personnel

~Lhou JOB LEVEL JOB LEVEL JOB LEVEL
O, JA1=LOW 2=TRAINING - 3=HIGH
- . JOB LEVEL' ' 4
l=LOow 0 0 : Q'
. f”/ ]
JOB LEVEL
2=TRAINING 2.100 0 0 .
.3=HIGH ] y | O
‘ Elexible Transfers in 1st Time Period . . o
" L Non-Mino¥ity Personnel .
“~_ FROM , . ,
| JOB-LEVEL . JOB LEVEL " JOB LEVEL
0 ™ 1=1ow - 2=TRAINING . 3=HIGH -
~ JOB LEVEL ' — ' ‘
L=L.ow .0 0 0
JOB LEVEL ' . -
2=TRAINING - 1,299 o ’ 0 .
JOB LEVEL . G 0 -784 ’
3=HIGH
‘v Figure %e !
' Expenditures .
| TRANSFER RECRUITMENT SALARY
. a N t ETCI
FIRST TIME PERIOD +38,750 550,000 85,385,714
) ] R ‘ E3
‘SECOND TIME PERIOD 33,989 550,000 109,352,588

LY

.
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 FI;xib1e transfefs are evidén; once more in thé second time period for
béth persbnn%} types, as-are nbw'hires in the first job’category. See Fiéﬁre /
9d; Finally,-turniﬁg to the planned expenditure of data drawn toge;her in .
Figure %e we see. that over ihis period of time éhe recruitﬁent expenditure
constraint is binding. I.e., the permissible limit of7$550,000 noted at
fhe bottom of Figure 8 is achieved. The trapsfet COnstraiﬁ£ iq not binding, -
- however,'(see bottom of Figyre 7) aﬁd it.is once more théucase that the

salary constraint is easily met (cf. Figure 6J. L ' .

6. Implementation Possibilities

0f course this is an'hypothétical (highly simplifie@) example and in- -

}' - tende@ only to illustrate‘the model wﬁich has feen:dgvelopéd Eo ﬁhis point. -
‘ " It should also béAnotedvthatfénything like a "solution," such as the .

.precéding one, wpﬁld only be a start for an analysis that would certainly -
" continue into sensitivity testing on other types of validation. After a
stage of initial implémentation has been readied, moreover, it would be best
as‘far as user involvement 1s concerned, to proceed by developing interactive
computer capabilities. Experienqe has shown,'however, that cohsiderableo
experience&in a batch environment is necessary éfior to operational testing
via interactive computer techniques.l/Necessary contacts withnall affected
areas of management would thereby be facilitated much Booner,'consideringv.
the deveiopmental time necessary to implement conQersptional models on”an e
operational basis. 3 _ | o -
E . Many ?roblgms can be exéected prior to any such actual implementation.

For instance, the civilian manpower force of the U, S. Navy is spread across o

numerous activities in many different parts of the country}: A question

@ -

therefore arises whether EquainEmploymén; Opportunity goals should apply to




»

,,_\ A
.-

the minority mix of the nation as a whole or only to the minority mixes sur-

L _'rounding individual installations. An answer to this question maylrequire

recourse to. multi-level modeling procedures in which all aspects - local,

nat10na1. etc. -- can be examined simultaneously. )

L X -

0f course, a further distinction may need to be made between policy

Y

(. e, Nayy—wide policy) and its implementation at local national and other
levels in any case. Data synthesis and quality would almost certainly need
to be COnsidered and weighted against the ways in which it might be used.
Choices of weights and other alterations in the model would require

(LS if
attention, as we indicated at the outset, and this does not exhaust the

; possibilities either. ' | ‘ .

; These issues ‘are best confronted we think, by research (basic or
otherwise) which is carried out in a context of actual applications and
in liaison with officials who are responsible for these programs. The
-model can provide new and needed assistancel for this purpose. It does
provide a variety‘of new and improved possibiiitiesé%or manpower planning,
not only in-equal employmentropportunities but in other areas as well.
Abstract considerations and the numerical illustrations all indicate this,

~and 80 do the discussions which have been co@ducted with the officials \\e/

- responsible for phases of such manpower plapb and their implementation.,

2N
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