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THE GROWTH OF AN OCCUPATIONAL EDUCATION PROGRAM

Introduction

This short paper pFesenfé a specula+ivegmodel of }he growth and
development of ;n o¢cupational education progra$ ;s it responds to changes
in student interests anﬂ Job market condlfions.Q‘The mode! is based upon
informal discussions wifh the dfrec?ors of several occupational education
schoois in Massachusetts.* The model is }nfenéed as a tool, like a chart,
diagram, or piece of scientific apparatus, to be used by educational managers

-

to stimulate new thinking about policies and practices.
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l. The Growth and Dévelopmenf of an- Occupational Education Program

In Massachusetts, cccupational educafion schools are generally
large, city orwregionﬁyide comp lexes foering as many as twenty different kinds
of programs. The programs reéuire two to four years to complete, and they
enrol |l students age fifteen to eighteen. Students must apply for places in
oééupafional programs,iand for many programs the competition is keen. The
annual per student expenditure for occupational education students is signifi-
cantly higher than for either college-preparatory or geheral high school
sfudéﬁfs.

Historical ly, occupational education has not been given priority by
education professionals. |ts growth has been until recenffy accomp| i shed
through” the influence of business leaders on state and local government -~ a
town, in urging firms to foca+e nearby, would often agree to provide the vo-
cational +raiﬁing required by a new flrm, in return for expected revenues and
other benefits derived from economic expansion. Recently, as jobs for the
'Qnskilled have disappeared and interest in using education as a'social policy
instrument to alleviéfe poverty has grown, occupational education has become
a primary concern of profeséional educators. In addition, ;?afe lawmakers see
0ccubé+ional education as an attractive alternative to further proliferation
of colleges and universities.

Two issues continually reappear In -discussing occupational education.
First, the number of students seeking entrance to a program is sometimes much
_ greater and sometimes much s%aller than the available space; and second, the

number of graduates ;n a Job-skill area often does not correspond to the

number of new employees desired by the appropriate local industry.
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For example, there is a large textile-training program in one school,
built just before the exodus of the local textile firms to the South -~ and
now- almost no §ne applies, leaving the program vacant. ‘In a second school,
there are far more applicants to the auto-mechanics program than places for
students. In a third school, there are empty places in a machiﬁisf program,
even though there are many unfilled machinist jobs available locally.

The model discussed betow indicates how the decisions of three
groups =- youth, business, and ocGupational education program managers -- can
interact to produce the kinds of problems mentioned. For each of these three
groups, the model explains +hé manner in which decisions are made“in reacflon
to certain kinds of information and influence. The model cap be described In
precise mafhemaficél +erms; so that computer simulation ¢an be used to fesf
various policies and hypotheses. -

The model describes a "typical' occupational program at a single
school. The typical program might represent, for example, woodworking,
practical nursing, or accounting. The discussion is not a.detailed descrip-
tion of any single program; it is instead é model which emphasizes aspects of

all such programs important for an understanding of any single program.

1. Local Business

To the typical occupational education program corresponds a number of
ioca! businesses or service agencies which employ program graduates. In this

section, we will discuss factors which influence the demand for graduates.

" While it is of course true that some graduates of Massachusetts occupational

education’ brograms leave the state or region to find jobs elsewhere, programs
generally place graduates locally. We will thus restrict our discussion to
factors influencing the local demand for graduates, taking "local" to mean
O
’ ~3-
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primarily the state of Massachusetts. Demand must be considered separately
for two classes of'occubafions -~ production occupaffons (mining, manufactur-
ing, construction) and socialiservice océupa+tons'(heal+h, education,
sanitation).

Local business of the production variety faces a growth trend, based »
upon national economic '.2alth, local eccnomic features (such as declining re-
source availabllity, ris!ng land prices), and social or political factors.
Local enterprises follow the trend, growing a bit faster than the trend when ¢
many skilled employees are available and growing more slowly or not at all
when employees are unavailable. ”If skilled employees are unavailabl? when
trend is positive, local business will simply fall to develop, even if skilled
emplbyees should become available at a later time -- because business will

-move from fhe area to take advantage of opportunity elsewhers.
| Production firms hire graduates both to replace employees leaving
the firm and to increase %he‘size of the firm, Tée number of new employees
demanded by local production firms is thus a function of the présen+‘slze of
the local business and the growth trend.
Local "social service'" enterprises attempt to meet certain local
~service demands. If sufficient skilled employees are unavailable, these
service demands persist until employees do become available ~- éocial service
agencies (such as schools or law enforcement) cannot move elsewhere. The

number of new employees desired by a local service agency is a function of the

difference between the size of the agency and the size necessary to meet local

service demands. .

There is thus a characteristic distinction between the two forms of

emp loyment opportunity, In the production sector, local job opportunities

¥

4= .




»

which are not filled eventually disappear, as firms move or the industry de-
clines. |In the social services, opportunities remain until service needs are

met,

i1, Youth

Youth may choose to enter an occupational education program on the
basis of parental pressure, peer préssure, interest, employment expecfaflohs,
whim, and many other influences. We can distinguish two competing kinds of
pressures =- fﬁose which *e“d,fo make the occupational choices of youth more
dependent on‘fufure emp loyment possibilities, and those which make this de-
pendence less strong. Some occupations (such as auto mechanic) are interest-

ping for a large number of reasons, many fotally unrelated to job opportunity.

Interest in other occupations may depend completely upon whether jobs are

;
i
W4

available.

In certain communities, a few occupations may be seen as unusually
desirable because of ethnic influences, while other jobs may be considered
total ly unacceptable, regardless of employment opportunity,

To the extent that youth decisions to enter a particular program are
made on the basisipf Job opportunity, two factors are cruciaf: the extent to
which opportunity appears to be growing or deélinlhg, and #hé percentage of
program graduates able to secure Jobs. |f opporfunl+yiis growing and a high
proportion of skilled youth find jobs, Interest in the new program grows; if
opportunity is declining and a low fraction.of program graduates find employ-

i

ment, Interest declines.
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IV. Program Managers

Program managers must weigh a large number o} factors in deciﬁing
whether or not to increase the size of a program. Perceived need for addi-
tional skilled employeas, availability of resources, attractiveness éf com-
peting programs, student iMterest, and political realities all play a role.

-

We can again distinguish two competing kinds of pressures -~ those which tend

to make decisions more sensitive to employment coﬁdlfﬁons and +hosewwhi;h make

decislions less sensitive to job possibilities. |
Decisions made‘by program managers are necessarily incremental --

managers can seak to enfarge or slowly curféil a program, but can rarely make

an enormous alteration in a single act.

V. Parameters

A number of parahefer values must be specified and, in particular, a
growth trend (for production occupations) or deslréa emp loyment (for service
occupations) postulated in order to analyze model behavior.

For demonstration purposes, the folléwing parameters and ié?;lal
conditions have been chosen. They represent no specific program; obtaining

satisfactory parameters for an actual program would require the development

of an appropriate empirical research methodology.

Initial enrollIment ‘ 180 men & women

initial employment | “ 400 men & women

init+ial employment opportunity 40 Jobs/yr.

initial physical plant capacity 180 places

Initial desirability of program - 50 applicants/yr.
psrceived by youth ’

inttial desired change In enroiflIment capacity 0 places/yr.

duration of program 4 Qears

dropout rate 208

retirement frac+i$n (for buslness’employees) |b$/yr.




iUnder these conditions, the system is in equilibrium: 50 new students enrol |
in the program per year, 40 graduafa, and all 40 are hired. Addifional de-
talls are given in the Appendix. \

To obtain the growth trend for buslness, we have hypothesized a
"pofenfial employment curve." The curve represents the size our "typical™
class of local business could attain, g{ven the overal| economic, political,

and social conditions of the region under circumstances of unllImited skilled

labor avallability. The rate of change of this "potential employment curve"

over time gives the growth trend.

Of course, obtaining a "true" potential employment curve for any
actual class of business would be an Impossible task. .However, we are ﬁore
interested in analyzing the capability of the occupational education system
to respond to alternative possible futures than we are In ;orecasflng which
future in particular will come to be. Thus we should experiment wifﬁ the
model using different potential employment curves, to see hqw it responds to

each.possibility, For the basic model, the potential employment curve and

growth trend are as glven in the graph below, for a fifty year period.*

¥The curves In the graphs which follow are computer plots showing the behavior
of selected system variables as generated through time by the simulation model.

" The horizontal axis is a time scale, starting with the present time as zero (0)
and running for the next fifty years. In the "Potential Employment and Growth
Trend" plot, the following plotting symbols are used; G = Growth Trend (mea-
sured in percent growth/year),E = Employment Trend (jobs). In the remaining
plots, E = Employment (jobs), F = Fractlon of Graduates Unemployed (percent),
0 = Employment. Opportunity (jobs/year), N = Enrollment (students), Y = Youth
Desiring to Enroll (applicants/year), X = Physical &lant (places).

The vertical scales at the left of each plot are marked at the top with the
symbol to which they apply. For example, in the follecwing plot, the Employment
Trend (E) runs from O to 2000 Jobs, and the Growth Trend (G) runs from
-.05 to +.15 (=5 to +I5 percent/year).

4
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Vi. Model Behavior

+

A precise mathematical formallzation of the assumptions we have
discussed is given In the Appendix. Using this formaltzation, It is possible
to tes?t yaripus assumptions and policy alfeEhafives bé simulating the model on
a computer,

A graph depicting the time serles of several important variables in
t+he basic model ls shown below. The time period Is 50 years, and there is an
Jnitial pool of 800 skilled persons avallable, elther employed by declining
industries or brought to the area by the gréwing business, to support the first
few years of business expansion,

‘ As can be seen, the maximum size achieved by business Is about 1100,
or about 100 less than the "potential™ maximum of 1200 -- due to a shortage
of“skilled employees. When industrial growth turns to decline, empioyment
opportunity drops to mere replacement value, many program graduates cannot find
work, and both the number of ydufh applicants and the size of the program de-
cline. Because program‘cgpacify is not easily discarded (due to teacher tenure,
speciallized equlipment, etc.), excess capaclty remalns for a number of years.‘
Unfortunately, the decline in program size continues until| +He number of grad-
uates dips below the number required to maintain the present slze of industry,

~ and Industrial decline begins.

In the next model run, unemployment of graduates lIs assumeda+o
have no effect on elther youth or program manager decisions. In this run,
because unemployment has no effect on decisions, the decline of the program Ip
the years following the turning point In Industrial expansion 23 not nearly so
great as in the basic run; consequently a sufficient number of youth graduate

each year to maintain a stable Industrial size of 900, nearly the potential _

maximum of 1000,

1i
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The final run demonsfrates a social service occupation, with

unemp foyment again assumed to have no effect on decisions. Because social
b

service agencles cannot move from the IocaI area when the supply of skllled
labor is Iow, demand for labor conflnues unti| |+ Is met. Consequenfly, a

stable agency size of IOOO is reached, equal to the maximum po+en+|al How-
. [ !

ever, there is considerable over-lnves+men+ and OSC|!Ia?|on in program physl-

. . 1 :
cal plant. ‘
j y As is clear from fhese fhree runs delay in program acqulslflon of

u
‘physical planf causes both ovsrshoo+ and . oscilla*ions in program capacufy.

These could be corred?ed by accurafe-an#thpaflon of fufure ‘industrial “trends

on +he parf of program managers, alfhough such anflcipa+|on may: be cos+|y, Tm=

!

possible, or bo?h




A SOCIAL SERVICE OCCUPATION
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The study in the text is framed in the system dynamics methodology
of Jay W. Forrester.* Forrester stresses the importance of viewing social
organizations. as complex, multi-loop feedback systems - systems involving

L]

muitiple chains of cause and effect.

A soc{al system is a structure of interacting decisions and actions.
Over time, the consequences of actions accumulate, perhaps cﬁanging the con-
ditlon or "state" of the system. ;

I+ is often usefhl to represent the accumulated results of con-
tinuing system actions as "stocks" or "levels™ and to represenf‘fhe,acfion

themselves as "flows" or "rates". This idea is shown symbolically below:

’

System

/V\ > State . i

) Action | - i

An actlon is a rate of flow which changes.a system state or level.
In general, actions affect elther flows of objects or flows of

information, Objects-~such as automobiles or construction materials--are

physically conserved. |f an object disappears from one location, it must

appear somewhere else.  Information--such as know!edge of food prices or

v

*Jay W. Forrés?er,‘Tﬁdus+rlal Dynamics, MIT Press, Cambridge, Massachusetts, 1961.

*Jay W. Forrester, Urban Dynamics, MIT'Press, Cambridge, Massachusetts, 1969,

*Jay W. Forrester, World Dynamics, Wright-Allen Press, Cambridge, Mass., 1971,

17
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consciousness of poverty is symbolic. Many people can share the same knowl-

" edge; hence, Information is not conserved.

Social action is based upon information about the system. Informa-

tion may involve simple reflex or sophisticated data-gathering technologies,

.and it may include knowledge of the marketpiace, political belief and reli-

glous orientation. .

For exampie(‘fhe schools in a community can be viewed és a system,
System actions or rafes_inc]udes students enrolling, learning, dropping out,
or graduating; contractors constrpcfing physical facilities; teachers chang-
innghJ curriculum; and.adwinisfﬁafors debating the demands of students,
paren+s! city, state and federal government. System states or levets include:
the number of students enrolled; the physical plant capacity; the nature d;

the curriculum; the rela?fve political influence of various in%eresf groups.

18
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‘As another example, we wili consider in detall a very simple model

of reglional emplemen+ and unemﬁroymen+. The model -is represented in symbélic

form below:

Net
Migration
Rate

NMR

The size of the regional Labor Force (LF) Is a systemslevel which is Influ-

enced by the Net Migration Rate into the region. When mfgra+!on Is positive,

there is a net inflow, and the Labor Force increases; when NMR is negative,

there is a net bufflow, and LF decreasés._

The diagram below representc the ﬁighly simplified assumpition that

the Net Migration Rate is determined solely by unemployment condf*lons In the

- region.,

LF
- Labor

Force

X

Net
Migratio
Rate

NMR

-

Jobs
Available

Percent \ b
Migration

PM JA




.

*

The differénce bpfween‘fo?al Labor Force (LF)_anp Jobs Available (JA) gives

the numﬁer of unemployed; and the ratio of unemployedb+o total Labor Force

gives the Unemployment (in percent). Now, if we assume that Unemployment (U)
determines the percent of -the Labor Force which migrates in or out of our

region per year, +hén the relationship between Unemployment and Percenf .

Migration (PM) might take the following form:

Porcent .
Migratton ' '
(%/yr.) 4 . .
1 . - 3
_ ) X
’, |
: 0 Unemployment (%) '
-1
-2
. -3 .
-4

) S

Thus, if Unemployment is 5%, there is no net migration. |f unemployment is

104, there Is a net outflow of 4% of the Labor Force per year; and if Unem-

ployménf is 0%, there is a net inflow of 4% of the Labor Force per year.
Finalfy, the Net Migration Rate is the product of the total Labor

—_ 2

Force and the Percent Migrafion'péfgyééF.

The simple mode! demonstrates a "feedback loop" structure which
tends to preserve Unemployment at 5%, even if the Jobs Available should -
flucfgafe. Any change in the number of Jobs Avallable is compensated by an _ i
increase or decrease in Net Migration. This feedback structure can be repre-

sented in a "causal loop diagram."

24U «
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Labor
Force

+ +

e

Net In-Migration ’ - )
Unemploymen+<é———fJobs Available

The positive and negative signs'on the causal paths indicate dlre;f and
Inverse relationships, respectively. For example; as the Labor Force
increases, all else remaining equal, the Uhemploymenf huéf“ ise; and as -
Unempioymeﬁf rises, all else remaining equal,‘ Net fn-Mlgrafion muéf fall.

I+ is useful to express dynamic system models in mathematical tems,
so that model behavior can be simulated on a computer. DYNAMO, a computer
language written by Alexander Pﬁgh, provides an elegant notation for sysjem-

dynamics models.* :

" v

¥KTexander Pugh, Dynamo Users Manual, M.l.T. Press, Cambridge, Mass., 1970.




-L LF.J = LF.K + (DT)(NMR.JK) | -
N LF = 100,000 : .

R NMR.KL = LF.K * PM.K

A PM.K = TABLE (PMT, U.K, 0, .10, .05) — .

T PMT = (,04/0/-.04)

A T UK = (LF.K - JA.KI/LF.K *

— |

A JA.K = TEST

c TEST =

LF LABOR FORCE (WORKERS) .
NMR  NET MIGRATION RATE ( WORKERS/YR) § |

PM PERCENT MJGRATIC:! (PERCENT/YR)

PMT -~ PM TABLE‘ '

u UNEMPLOYMENT (PERCENT)

JA JOBS AVAILAPLE (WORKERS)

TEST TEST INPUT ~

""" jndicates a level equation, "R" a rate equation, "A" an'

auxiliary equation, "N" an initial value for a level, and "T" a +able used to
exp}ess a functional relationship between two variables.*

|
L

*NofTce Thaf fhe Table expression PM.K = TABLE (PMT, U.K, 0, .10, .05) indicates
that PM is a function of U given by the PMT table of values, and that the
PMT table gives the values of PM as U varies from 0 to .10 in Increments of .05.
Thus when U = 0, PM = .04, when U = ;05, PM = 0, and when U = .10, PM = -,04,
Intermediate values are obtained by interpolation,

22
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A flow diagram, causal loop diagram, and DYNAMO 1isting for the

~ occupational education model are given below. The following glossary of

TT—

symbols mai be useful in interpreting the diagrams.

.LEVEL

RATE

AUXTLIARY

INFORMATION FLOW ¢

» O = e —— - — -
CONSERVATIVE FLOW ' —-
EXPONENTIAL TIME DELAY —  —

23

. -21-




‘ yinop Aq

peajedded {uswAo|duwaun

. o} eng weusbouy jo
,>+_,_@ngmmoo:,wmcm:o

y4nox Aq
peAledaad weabouy
30 Ayiliqedgsaq
uj ebueyn

\
: \
\ ~ > »
/ ~.
/ ¢ 44nop
é || Aq paajeouay
i weaboud jo
ysnop uo | Agjtiqedyseg
edusn|ju|
Apiungaod Add@
-dp juew 7 7
-Aoydwg . !
,=UoN 4 /
/
/ I
—— |
AlO
y4nop
uo @ouen|juj
K4 jungaoddp /
juswhojdwy X
40 @subeg (NA)

Y
e -

¥0103S -

pakojduaup .
sajenpeds
. 40 uojfoedy HIROA
A
! ﬁ
/ ,
! o
N ysnox Ag - ysnox Ag
i poA1@o4ad . peA}edJad
puedyl YiMouy Aji1ungaoddg
s juswAo|dug
uj 8bueyn . -
y4noyp Ag AN
b paAj@dJad i
: ~ o Ay jungaoddy
\ /.// j4uswio|duz H1O0NWS
//U 4 \VI. /III/ *
\ K TT9 ado3 N
\ \
AdO3d 1dA !
\\G _— '
pd uo j $deduag o \
Y4noA . )
Vs
M Y4noA
y4nop Aq pealedusay Ag peaieduay
>+m::+L0aaL, Ayjunguoddg
juswhojdwul 4sed $uswAo|dwy gsed 03
40 epnijubey : T “
, M . A} jungdoddg
_ . 4uewio|dug
j$o4u3 o4
Bujayseqg y4nox

PAruntext providea by enic IS

E




| . N
ﬁ uoi4oea4 pJedS|( -
w jueld (edyshyd -
. adXxv 9
| —d ~
SUO14 L4 1PPY 40X | spueosiq : : ;
4ueid 7 | , jueid K
1edysAuygd vdX ! adx | 1°21shAug
; e 4usu | foau3 -
+cm\_ﬁm _ W N .
1@21SAUd _ o~
AR % | AN ST 01035
y \
V4
, —p | e , TNGWOUNH
oWl \ BuiAdly 7 A yoeden \\\ ; J
uoi41PPY UOL+IPRY  / $usu| joau3 - \ - : WVH90Yd
.-..CQ-& t &.CD_& / . ) \\4 E
ed1sAyd _ ! 1edtshud ;o _ -7
. \\ = - -
’. -
1 o m. wesboug weaboug Ag
oA = smgmoun_ AQ poaAtaoaad Ajtu ’ pOA 18243d om th
ONA % | % = ” -ngacidp puswhold A4 jungaoddp S
vm>_o9_qa *-w3 uy abuey)n puswho|dw3 Q2
JNdX UC@L._. S
UO| 4N SUTT A ] ,_, J Abioedey Uikodo, ¢ HLO00WS
’ sopup 1Y | /+uduw|josu3 Vs , -
1e21shyd . N RN S, y ,P —_——— X
p A / 4 | _ "
A N Y, I /
pe.saq \\/ | 1dd
SuOj +1PpPY < w -9 ~ \
tueid | QvdX 2 .
|22 §SAyY X fuew ) jodul €, suy) ]
) uj ebueyy W 4d03d uoj4ded.ey |
wo @duenjju| Ajjung , ! \ , nox Ag ¢ .
vy - / i pOA|8dJ8g >t::to&o y4noxp ALtunssodd )
s0ddp tuewho|du3 uoN I juswhojduz 4seq POAJ@dJeyg A4juniioddy MWMEMOA_V aEM, o3
weuboug uo  —O~ 40 opnyjuboy 4uowhojdu3 ysed
eouenjjuj Ajiung dION_ -
- d . ~
LWmMo *Mcwsowm Mo — ‘ poAo|dusup
d10 94  sejenpesg 30 : g
weuBoud Aq uojoRdg O—

peAjedUsd juewAio|dueun

Aruitoxt provided by Eic:

1




P -
~ ,
o1y _‘
\\+:ouo.5 #
/ |.®/| uoygoedy .
TN +nodoug ssnodo.g
uoyoed ’ VA
ajenpeug . \
A U |
o . . | /
58 ,, \
v 297 —— e g —
v o C — TU - ,
v 58 L B
N \ ” 4 jusw| joauy.
. e > -
f N
adxv - « NA
— rl-t.\\.A.
Ay yoeden \L , ,
\ juswijoauy « 7
Y4NO, MON \ Buyijoauz
\ . Y4nox
4
{
wdx [ NGA

A_

OOhOwWHuI % §

. ._.Zmzq.uomzw

\ -~ >~

sesenpedy / \
s+ \
\l
Adn . \
\
\
] |
~< | A
-~ - -
N I
// { N }
N N\ o f
(n) N '
i
IHV. /
. I
{3) Ve !
-t Ve 1 i
\\ { H
_- | i
- I i
! I
\ﬁ/ |
/dan M-
. /
s
~ - P




'

8jqej jeay

wo.u 4

. co:u.n._m R

n‘mnvﬁo ,

S8 |H-

: : ¥0103S
Bu jAee , ) . IN3IWAOTdAI
. B pekio|dweun . .
. sejenpedg peAo|dwsun . »/ | ] (dd03)
EL LI NG . co_mmnﬂnwwm , ?n_c:toan
. \\\;ﬁ\lv. _¥» ‘oin vm>,o_memc: (Ad03) +usuho | duz’
- b an s . |
- \\,.\.A IV,[ - -/ ¥
\\ ‘ ‘J.sz . : / >
T, \\ . AN
;S ‘ugi4oedy peAo|dueun '
;' dAYOH ejqejjeay - | ‘
6 jdweun . ~ n -
4 sediH 7 )\
] .
_ pBAojdweun .
wod 4 - - ,
Sed |H - T :
CON L / . pediseq
| ejqelieay - N\ - \ . O JuswAio|dw3
1 peho| dwaun = o p vm._..__ u) ebueysy
‘1 woug sediH A1 .
e ’ /| |seeho)duw3
f , -7
| _-"
_ :0\+om._.._ _ A R
| ! el /s
w — A eojAdes \
\ - 404
Yoy img
peko|dug . —5—
, peujseg 0SS
e seJdiH
peJjiey .
o v 580A0] dw3
sejenpedsy \ |\ OH ‘
wodd N\ | .
SeJiH ~ < N sejenpeds pex|iey P
~ 1  woJd}, S84iH soaAo}dw3y _ ="
fa L -
Ty S - ~ @)
: ~

» , |

uoj4oeug uojjednoop

e

i

QAA i Text Provided by ERIC

l,’,."E

€
3.




Her

pued] Y4moug
a30 T
19
\ ~
/ \
/ \ \
/ \ \
/ ! \ i —
Y ¥ \ -
/4
/ puea], g
/ 130 | juewho|dw3, ,
e L uy ebueyy\
: . HL1OOW
pusy NP A TR Lo
juswAo|duy =& . .
oy /. \ v 13
134 - | . ad
- pueJj
$UswAo|duz .
« Aejeg
’ Bu 1y 4oous
. +uswAo|du3
. snouabox3y
ﬂ i
' !

-

A T

ONZRAL_HINOND
SNON3O0X3
[}
O 8
ot
pue.y Y
juswAo |dwg
snousbox3 *
o f
v




. I

m:ommhomouc_
B mmo:m:_$c_
>+_:=+L0aa0f:oz
¢ 4O oo:o+L0as_

| m:omm_omo

>+_::+L0auo

W. qor 4o

. @sue4Jodu|
t

!
|
|

Ny

A

Aq peajeouey

: A4 1oedesn
7 weabouyg mep
UeW}SeAU|

sJaabeuepy
weubouyg

puedi yimouy
4jungaoddg qor

(uoj4ed
Aoueby 4

_ o|qe| | RAY
T Ay )oede)

weuboud Aq

- paaiedJed
lllwcos>o_asoc:

‘.

POJIH 40

4rlllllmoo>o_asu IREE

Jusuwjjoaug

|

SO4RNPRIY 3O JOqunN

peAojdwsuf
sejenpedg jO°
uo| joed4

AQ peAleoued
uoj4edndog jo0
Ati11qedyseq

44NoA Ag \\AW«

: nw>woopmm

peAojdu3 Y4noA

L.

NooQp 82}AJ403)

b 82(§ voummco.\\\\\\\\\\\a

=104 puRwe(

30 Jequny

{

WYSOY1d 001 ng:<o

E

uoj4ednod() UO|4ONpOdd)
pueJ] yimoug

.

fso»\

8ofoygy u|
seouan|Ju|

Ay jungaoddp
=UoN 40
eouejiodu|

~

edjoyy u|

Ajungaoddg
qof 3o

oocn+L0As_

.

or IS
D

Aq peA|ed.8d
puedj Y4Mmods
Atiungaoddp qof

IC

E

A 11701 Provided by ERiC:




|
i
%
4

PAGE 1 FILE OEP YOUTH SECTOR 3709773

R = S R S

EQOPY.K=SMOOTH(EQ. K;PTY) ' ' 1, A
e __ __._EOPY=ED el , ) lel, N
‘ PTY=5 A PO PR
EOPY - EMPLOYMENT OPPORTUNITY PERCEIVED BY YOUTH
’ (JOBS/YR)
EO - EMPLOYMENT OFPORTUNITY (JOBS/YR)
- PTY ‘= PERCEPTION TIME OF YOUTH (YEARS)
: 1
PEOPY « K= PEOPYs J+(DT) CCEOPY .« JK) S 2, L
PEOPY=PEOPYN 2.1, N
PEOPYN=40 2.2, C
PEQPY =~ PAST EMPLOYMENT OPPORTUNITY PERCEIVED BY
YOUTH (JOBS/YR)
. - CEOPY - CHANGE IN EMPLOYMENT OPPORTUNITY PERCEIVED
BY YOUTH (JOBS/YR/YR)
PEOPYN - INITIAL PAST EMPLOYMENT OPPORTUNITY ‘*‘
PERCEIVED BY YOUTH .(JOBS/YPR) :
_CEOPY.KL=EOPY.K~PEOPY.K - 3, R
CEOPY =~ CHANGE IN EMPLOYMENT OPPORTUNITY PERCEIVED
BY YOUTH (JOBS/YR/YR)
_ \ EOPY - EMPLOYMENT OPPORTUNITY PERCEIVED BY YOUTH
° (JOBS/YR) '
. . PEOPY - PAST EMPLOYMENT OPPORTUNITY PERCEIVED BY
YOUTH (JOBS/YR)
. GTPY+K=(EOPY.K-PEOPY.K)/APEOPY. K 4, A
. GTPY - GROWTH TPRPEND PERCEIVED BY OUTH (PERCENT/
YR)Y"
EOPY - EMPLOYMENT OPPORTUNITY PERCEIVED BY YOUTH
, (JOBS/YR)
( PEOPY - PAST EMPLOYMENT OPPORTUNITY PERCEIVED BY
‘ ' » ‘ YOUTH (JOBS/YR) —
APEOPY - ABSOLUTE VALUE OF PEOPY (JOBS/YR)
APEOPY «K=CL1P(PEOPY.K, ~PEOPY.K, PEOPY+K, 0) 5, A
u APEOPY - ABSOLUTE VALUE OF PEOPY (JOBS/YR)
! ~ PEOPY - PAST EMPLOYMENT OPPORTUNITY PERCEIVED BY ) ]
o YOUTH (JOBS/YR)
DPPYo+K=DPPYeJ#+(DT) ( CDPPY.JK) 6, L
DPPY=DPPYN - 6e1, N
DPPYN=50 6.2, C
DPPY - DESIRABILITY OF PROGRAM PERCEIVED BY YOUTH
(APPLICANTS/YR)
CDPPY <« CHANGE IN DESIRABILITY OF PROGRAM PERCEIVED
. BY YOUTH C(APPLICANTS/YR/YR)
DPPYN =~ INITIAL DESIRABILITY OF PROGRAM PERCEIVED
BY YOUTH C(APPLICANTS/YR )
28—~
i

3y




PAGE 2 FILE OEP YOUTH SECTOR 3709773

CDPPY.KL=((GTPY.K~-UPY.K)(OIY)+NO1Y)(DPPY«X) 7, R

01Y=1 , 7els C
NOIY=0 : : ' 7.2, C
CDPPY - CHANGE IN DESIPABILITY OF PROGEAM PERCEIVED
BY YOUTH (APPLICANTS/YR/YR)
GTPY - GROWTH TREND PERCEIVED B¥ YOUTH (PERCENT/

YR)
UNEMPLOYME

FLUENCE ON YOUTH
(DIMENS «

NLESS) -

.

(CIMENSIONLESS)

NO1Y - NON EMPLOYMENT OPPORTUNITY INFLUENCES ON
YOUTH (PERCENT/YR)
DPPY - DESIRARILITY OF PPOGRAM PERCEIVED BY YOUTH
. (APPLICANTS/YR) - -
UPY-K*TABLE(UPYT:FGU&K: 0,1,042) 8, A
UPYT=0/0/¢1/e2/43744 Bels T
UPY - UNEMPLOYMENT INFLUENCE ON YOUTH
(NIMENSIONLFSS)

UPYT < UNEMPLOYMENT INFLUENCE ON YOUTH TAELE
FGU - FRACTION OF GRADUATES UNEMPLOYED (PEFCENT) .




" PAGE 3 FILE OEP MANAGEMENT 'SECTOR —~ 3/09/73 . —

YBN-K=MAX(DPPY.K; 0) - * ’ 9, A
. YDN - YOUTH DESIRING TO ENROLL CAPPLICANTS/YR)
hp. - DPPY - DESIRABILITY OF PROGRAM PERCEIVED BY YOUTH
T CAPPLICANTS/YR) . . .
EOPP. K=SMOOTH(EQ.K, PTP) - ' . 10, A
. EOPP=EOPPN - | ‘ , ' 10e1s, N -
EOPPN=EOQ . < 10.2, N,
PTP=2 103, C
EOPP - EMPLOYMENT opponruw:rv PERCEIVED BY ~ PROGRAM
- ) (JUBS/YH) =
EO -~ EMPLOYMENT OPPORTUNITY (JOBS/YR) ,
PTP - PEFCEPTION TIME OF THE PROGRAM (YEARS)
PEOPP. K=PEOPP. J+(DT) ( CEOPP. JK) 11, ¥
PEOPP=PEQPFN ' | 111, N
PEOPPN=40 ‘ : : 41¢2, C

Ll

PEOPP < PAST EMPLOYMENT' OPPORTUNITY PERCEIVED BY'
' . PROGPAM (JOBS/YR)
CEOPP « CHANGE IN EMPLOYMENT OPFORTUNITY PEPCEIVED
BY PROGRAM (JOBS/YR/YR )
PEQPPN - INITIAL PAST EMPLOYMENT OPPORTUNITY
PERCEIVED BY PROGRAM (JOBS/Y R)

.CEOPP.XL=EOPP.K-PEOPP.K 12,
CEOPP - CHANGE IN EMPLOYMENT NPPORTUNITY PERCEIVED
. BY PROGRAM (JOBS/YR/YR 3
i EQOPP - EMPLOYMENT OPPOPTUNITY PERCEIVED BY PROGPAM
. (JOBS/YPR) :
PEOPP -~ PAST EMPLOYMENT OPPORTUNITY PERCEIVED BY
PROGRAM (JOBS/YR)

-

GTPP.K=(EOPP.K~PEOPP.K)/APEOPP.K 13,

GTPP - GROWTH TREND PERCEIVED BY PROGRAM (PEFCENT/
“¥'R)
EOPP - EMPLOYMENT OPPQRTUNITY PEPCEIVED ‘BY PROGPA&
' (JOBS/YR)

PEOPP = PAST EMPLOYMENT OPPORTUNITY PERCEIVED BY
PROGRAM (JOBS/YR)
APEOPP - ABSOLUTE VALUE OF PEOPP (JOBS/YR)

APEOPP.K=CL1P(PEOPP.K, ~PEOPP.K, PEORPsK» 0) 14,

APEOPP - ABSOLUTE VALUE OF PEOPP (JOBS/YR)
PEOPP =~ PAST EMPLOYMENT OPPOPTUNITY PERCEIVED BY
PROGRAM (JOBS/YR)

(3
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_PAGE'4  FILE OEP  MANAGEMENT SECTOF  3/09/73

DCN«.K=(¢(GTPP, x-qp?.x)cozp>+wuxp)cxp.x+xpuc.x> 15, A
O1P=1 ) ) 1Se1, C
NOIP=0 < 15.2, C
o DeN - DESIPED CHANGE 1IN ENPOLLMENT (PLACES/YR)
Lt GTPP GPO'"TH TREND PEFCEIVED BY PPOGRAM ¢(PERCENT/
. . : R YPR)
UPP - UNEMPLOYMENT INFLUENCE ON PFOGRAM
.. (DIMEMNSIOMLESS) :

< 01P - EMPLOYMEMT orPOPTunITY INFLUEwCE ON PROGPRAM
(DIMBNSIDNLE
. NOIP - NON EMPLOYMELT OPPOPTUNITY INFLUENCE ON
. PROGTAM (PEPCEMT/YD) '_'**'““’
 XP -~ PHYSICAL PLANT (RLACES)

. ﬁ‘ XPUC - PHYSICAL PLANT'UNDEH CONSTRUCTION (PLACES)
UPP.K=TABLE(UPPT,FGUeK»0,1,0.2) 16: A
UPPT=0/0/e1/¢2/¢3/44 ) "16.1, T

UPP -~ UNEMPLOYMENT INFLUENCE On PROGRAM

' : (DIMEMNSIONLESS)
UPPT - UNEMPLOYMENT INFLUENCE ON PROGRAM TABLE
FGU -~ FPACTION OF GRADUATES UMNEMPLOYED (PERCENT)

XPeK=XP«J+(DT) (XPA+ JK=XPDe JK) 7 _ 17, L
XP=XPN ‘ l7ol; N
XPN=180 » 172, C
XP - PHYSICAL PLANT (PLACES) ,
XPA - PHYSICAL PLAMT ADDITONS (PLACES/YR) .
XPD - PHYSICAL PLANT DISCARDS (PLACES/YR)
XPN ~ INITIAL PHYSICAL PLANT (PLACES)
XPADe K=MAX (DCNeK=ZNCo X+ (XPeK) (XPDF), 0) " 18, A
XPAD - PHYSICAL PLAMNT ADDITIONS DESIRED (PLACES/
YR) .
DCN - DESIRED CHANGE IN ENROLLMENT (PLACES/YR)
ZNC - UNUSED ENPOLLMENT CAPACITY (PLACES)
XP - PHYSICAL PLANT (PLACES)
XPDF =~ PHYSICAL PLANT DISCARD FRACTION C1/YR)
XPAA.K=DLINF3(¥PAD.K,XPAT) ° 19, A
XPAA =~ PHYSICAL PLANT ADDITIONS ARRIVING (PLACES/
YR) : .
XPAD - PHYSICAL PLANT ADDITIONS DESIRED (RLACES/
YR) v
XPAT - PHYSICAL PLANT ADDITION TIME (YEARS)
XPA.KL=XPAA.K ' , . ' 20, R
XPAT=5 B 2001: C
XPA - PHYSICAL PLANT ADDITOMNS (PLACES/YR) -
- XPAA =~ PHYSICAL PLANT ADDITIONS ARRIVING (PLACES/ :
‘ YR) ‘ . |
XPAT - PHYSICAL PLANT ADDITION TIME (YEARS) ;
35

y -3]-




PAGE 5 ~FILE OEP MANAGEMENT SECTOR 3709773
XPUC. K=XPUC.J+¢DT) (CXPUC+ JK) 21, L
XPUC=XPUCN 1.1, N
XPUCN=0 21.2, C
XPUC - PHYSICAL PLANT UNDER CONSTRUCTION ¢PLACES)
CXPUC =~ CHANGE IN PHYSICAL PLANT UNDER CONSTRUCTION | .
) ¢(PLACES/YE) ' .
XPUCN =~ INITIAL PHYSICAL PLANT UNDER CONSTRUCTION
¢(PLACES)
CXPUCe KL=XPAD«K=XPAA. K " 22, R
CXPUC =~ CHANGE IN PHYSICAL PLANT UNDER CONSTRUCTION
C(PLACES/YP) ; -
""" “XPAD - PHYSICAL PLANT ADDITIONS DESIRED (PLACES/
- YR) )
XPAA - PHYSICAL PLANT ADDITIONS ARRIVING (PLACES/
YR) ’
XPDe KL=(XP.K) (XPDF) 23, R
XPDF=0.1 4 23. l) C
XPD - PHYSICAL PLANT DISCARDS (PLACES/YR)
. XP -~ PHYSICAL PLANT (PLACES)
XPDF = PHYSICAL PLANT DISCARD FRACTION (1/YR)
NC.K=XP.K E L 24, A
NC - = ENROLLMENT CAPACITY %BLACZS)
XP . - PHYSICAL PLANT (PLACES) : .
L. :'),
A




PAGE 6 FILE OEP  ENPOLLMENT SECTQR 3709773
ZNCeK=NC.K~N.X ) 25, A

ZNC -. UNUSED EMPOLLMENT CAPACITY (PLACES)

NC - ENFOLLMEIT CAPACITY (PLACES)

N " « ENROLLMENT (STUDENTS)

NeK=NeJ+(DT) (YNeJK=HG ¢ JK=«UG ¢ JK~0o JK) 26, L
N=NN . 26.1, N
NN=180 . 26+.2, C
N - ENROLLMENT (STUDENTS)
YN - YOUTH ENROLLING (STUDENTS/YR)
HG - HIPES FROM GRADUATES (U OPXERS/YR) .
uG . - UNEMPLOYED FFOM GPADUATES (PERSONS/YR)
D0 = DROPQUTS (STUDENTS/YR)

NN - INITIAL.ENROLLMENT (STUDENTS)

YNKL=MIN(YDMN«K, YNCeX) 27, R

YN - YOUTH ENROLLING (STUDENTS/YH)

YDN - YOUTH DESIPING TO ENROLL (APPLICANTS/YR)

YNC - YOUTH ENROLLMENT CAPACITY (STUDENTS/YR)
YNCeK=NCoK=(NeK)(1=-GF-0OF ) +XPAA«K=XP+K*XPDF 28, A
GF=(¢1~0R)/(DP*(1=(0OR/29)) 28.1, N
OF=0R/(DP#*(1~(0OR/2))) 28.2, N
DP=4 2843, C
0R=02 ’ 2804) C

YNC - YOUTH ENBOLLMENT CAPACITY (STUDENTS/YR)

NC - ENROLLMENT CAPACITY (PLACES)

N - ENROLLMENT (STUDENTS)

GF - GPADUATE FRACTION (PERCENT TOTAL

ENROLLMENT/YR) ,
OoF - DROPOUT FRACTION (PERCENT TOTAL ENPOLLMENT/
) YR)
' XPAA =~ PHYSICAL PLANT ADDITIONS ARRIVING (PLAGES/
Ye) ' ‘ ’

xp = PHYSICAL PLANT (PLACES)

XPDF - PHYSICAL PLANT DISCARD FRACTION (1/YR)

OR - DROPOUT PATE (PERCENT OF ENTRANTS WHO FAIL

TO GRADUATE) . (

DP -~ DURATION OF PROGRAM (YEARS)

GeK=N+K*GF . . s 29, A

G - GRADUATES (STUDENTS/YR)

N - ENROLLMENT (STUDEMNTS)

GF - GRADUATE FRACTION (PERCENT TOTAL

" ENROLLMENT/YR)




PAGE 7

- OeKL=No K*OF

s
N -~ ENROLLMENT CSTUDENTS)
OF - DROPOUT FRACTION (PEPCENT TOTAL ENROLLMENT/
. YR .
EeK=EeJ+(DT2(HG e JK+HUs JK=F ¢ JK=PeJK) 31, L
E=EN 31e1, N
EN=400 . 31e2,°C
E - EMPLOYMENT C!DPKERS) -
HG - HIRES FFOM GRADUATES (WORKERS/YR)
-HU - HIRES FROM UNEMPLOYED (WORKERS/YR) .
F ~ FIRES . (WORKERS/YP) “ .
R - RETIRES ('ORKERS/YR) —
EN ITIAL EMPLOYUMENT C(YORKERS)
HG «KL=AHG«K | “ 32, R -
HG - HIRES FROM GRADUATES (WOPRKEPS/YR) : -
AHG - HI1RES FROM GPRADUATES (SAME AS HG) (WORKERS/
YR) ““\\\
AHG . K-MIN(HD-K;HGA.K) 33, A
AHG - HIRES FROM GRADUATES (SAME AS HG) (WORKERS/
YR) .
HD - HIRES DESIRED (VORKERS/YR) “
HGA ~ HIRES FPOM GRADUATES AVAILABLE cwonxznsxvn .
HGA«K=G. K*HGAF ) . 34, A |
HGAF=1 k 4.1, C
HGA - HIRES rpom GRADUATES AVAILABLE (UORKERS/YR)
G - GRADUATES (STUDENTS/YR)
HGAF =~ HIRES FROM GRADUATES AVAILABLE FRACTON

HU. KL= MIN(HD.K-AHG KsHUAK)

FILE OCEP

- DROPOUTS (STUDENTS/YR)

EMPLOYMENT $ECTOR

3709773

- 30, R

(PERCENT/YR)
35,

HU - HIRES FREOM UNEMPLOYED (''ORKERS/YR)

HD - HIRES DESIRED (YORKERS/YE)

AHG - HIRES FROM GRADUATES (SAME AS HG) (WORKERS/

YR)
Hua ‘= HIRES FROM UNEMPLOYED AVAILABLE (WORKERS/
) YR’) » . K]

P * .
HUA?K*UOK*”UAF - 36,
HUAF=1 ® 3661

HUA - HIRES FROM UNEMPLOYED AVAILABLE (WOPKERS/

YR)
3] - UNEMPLOYMENTIPERSONS)
HUAF - HIRES FROM UNEMPLOYED AVAILABLE FRACTON
(PERCENT/YR)
FoKL=FDsK - 37,
F - FIRES (WORKERS/YR)
- FIRES DESIRED (WORKERS/YR)

FD

30

-34

R

. | L

A
s+ C

R




5 PAGE 8§ FILE DEP  EMPLOYMENT SECTOR  3/09/73
‘ . - .

R. KL=E K*RF 38, R

RF = e e - - - 38«1, C -1
R . « RETIRES ("OPKEPS/YP>
. E - EMPLOYMENUT ('IOPKEFPS)
RF - RETIREMENT FRACTION (PERCENT/YR)
\HD+K=MAX(CED+K, 0). 39, A
HD - HIRES DESIRED (YOPXERS/YR) ,
CED -~ CHANGE IN EMPLOYMENT DESIRED (WORKERS/YR) =~ .
FDeK=MAX((~1)*CEDs}R, 0) 40, A
FD - FIRES DESIPED (WOPKEPS/YP) ,
s CED - CHANGE IN EMPLOYMENT DESIRED (WORKERS/YR) ‘
~ EQeK=HD.K~FD.K a1, A ]
EO - EMPLOYMENT OPPORTUNITY (JOBS/YR)
HD - HIRES‘DE’IPED (VORKERS/YR)
FD - FIRES DESIRED (VDPKEPS/YR)
I CEDeK=SWITCHCE.K*GTeKyv ETeK~EeK, SSO)+HPR.K - 42, A
B . 8§80=0 42.1, C
CED - CHANGE IN EMPLOYMENT DESIRED (VORKERS/YR)
E - EMPLOYMENT (“ORKEFRS)
.o GT ~ GROWTH TREND (PERCENT/YR)
ET - EMPLOYMEMNT TREND (JORS)
SSO - SOCAL SEFRVICE OCCUPATON. SWITCH (0=

PRODUCTGN, 1=SOCIAL SERVICE) *
- HRR . = HIRES TO REPLA@EPEETIBES (WORKEPS/YR) -

. - 4

HRR.K=E.K*RF = 43,° A ' 1
HRR - HIRES TO REPLACE RETIRES (WORKEPS/YR) :
E - EMPLOYMENT (UORKEPRS) -
RF - RETIREMENT FPACTION (PEPCENT/YRQ R
\ U-K‘Utd+(DT)(UG JK+F ¢ JK=HU « JK~ ULO JK) ” . 44,. L
U=UN ’ _ 44,1, N
. UN=800 o , 44.2, C
| 4] -~ UNEMPLOYMENT (PERSONS) i
* UG - =~ UNEMPLOYED FROM GRADUATES (PERSONS/YR) v g
: F « .FIRES (WORKEFS/YR) R 1
‘ HU - HIRES FROM UMNEMPLOYED (VOPKERS/YR)
, ULO ~ UNEMPLOYED LEAVING OCCUPATION (PERSONS/YR)
| UN - INITIAL' UNEMPLOYMENT (PERSONS) .
N -~
T UG.KL=N+.K*GF=-AHG.K 45, R
. UG - UNEMPLOYED FFOM GRADUATES (PERSONS/YR)
e N = ENROLLMENT (STUDENTS)
‘ GF - GPADUATE FRACTION (PERCENT TOTAL
| _ EMROLLMENT/YR) - .
| AHG - HIRES FROM GPADUATES (SAME AS HG) (WOFKERS/ :

YR)

+
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ULO.KL=U.K*ULOF -~ ‘ 46, R

~ ULOF=0 _
uLo
U

. ULOF

t

d46el,
UNEMPLOYED "LEAVING OCCUPATION (PEPSONS/YR) o
UNEMPLOYMENT (PERSONS)
UMENPLOYED LEAVING OCCUPATION FRACTION
. ¢PERCENT/YR)

-

%

c
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FGU.K=SWITCHCO,UGeJK/C(UCeJF+1Ge JKI 5 C
+DUATES UTET
‘U6~ UNEMPLOYED Fnon GPALUATES (PERSONS/YR)

HG - HIRES FFOM GFADUATES (VORKERS/YR)

- FGU - FPRACTION OF GF
GTeK=(ET+¥~PET«X)/PET.X ,
GT - GROWTH TREMD (PERCENT/YR)
ET -~ EMPLOYMENT TREND (JOES)

PET - PAST EMPLOYMENT TREND (JOBS).

’

ET«K=SMOOTHC¢(QT.K: aD)
QD=5 ‘

Fii+HG«JKI)
(PEFCENT)

ET - EMPLOYMENT TPEND (JOES)
oT - EXOGENOUS EMPLOYMENT TREND DATA (JOES)
QD - EXOGENOUS DATA SMOOTHING DELAY (YEARS)

3709/73

a1, A

48, A -

49, A
49. 1,

QT«K=TABHLC(QTT, TIME«}X, 0,25, 5)

QTT=400/400/800/1500/1200/1000
QT - EXOGENOUS EMPLOYMENT TREND DATA (JOES)
QTT - EXDGENOUS EMPLOYMENT TREND DATA T

PET.K=PETeJ+(DT)(CET«JK)
PET=ET

PET - PAST EMPLOYMENT TREND (JOBS)
CET - CHANGE IN EMPLOYMENT (JOES/YR)
ET - EMPLOYMENT TREND (JOBS)

CET - CHANGE IN EMPLOYMENT (JOBS/YR)

CET-KL~ET-K~PET-K
ET - EMPLOYMENT TREND (JOES)

PET = PAST EMPLOYMENT TREND (JOBS)

"

50, A
501, 1

S1, L
51¢1,




