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ABSTRACT
~ Much of the enlisted supply research to date focuses on
the transition of individuals from high school to the mili-
tary. Little is known of those who have chosen other
options, such as further education, employment, or to remzin
out of the labor force completely. With the decline of the
17-21 year old male population, research ?f?ﬁa be directed
towards the entire labor market. This r¥seareh uses data
from the National Longitudinal Survey of Youth to estimate
the transition probabilities among seven possible states for
individuals aged 17-22. The states are high school,
college, active service, employment full time, cmployment
part time, unemployment, and out of the labor force. Tests
are made to determine if the transition probabilities are
stable across and independent of time. It was found that
the system was generally stable across time but was not

independent of age ani labor force history.
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. I. INTRODUCTION

A. BACKGROUND

The Department of Defense (DoD) currently employs over
2.1 million persons in the Armed Forces [ﬁef. 1]. To
sustain those numbers, the ' combined services averaged over
320,000 accessions a year between fiscal years 1978 (FY 78)
and 1982 (FY 82) [Ref. 2]. This level of accessions was
necessary to meet a programmed increase in manpower of about -
200,000 by the end of FY 87 and to replace those who left
the service [Ref. 2].

Since the end of conscription in June of 1973, the mili-
tary has experienced a number of short term and 1long term
problems meeting its accession goals. Short term problems
such as the relative decline of military pay and the ercsion
of benefits such as the G.I. Bill have been corrected by the
appropriation of funds to raise pay and establish educa-
tional assistance programs. Long term problems such as
competition for manpower from private industry have been
handled in a similar manner by increases in recruiting
funds. However, not all the long term problems can be
resolved through Congressional appropriatioen. The most
important of these is the decline of the male population
between the ages of 17-21 [Ref., 3]. This pool is of
interest because it encompasses high school aged individuals
who are new entrants to the labor market upon whom the mili-
tary depends heavily for recruitment. As shown in Figure
1.1, the decline is sharp between 1982 and 1986, levels
slightly, then continues so that by the mid 1990's there

will be over 22 percent fewer in this group then there were
in 1982,
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. With the number of youths aged 17-2) decreasing, the mili-
‘ tary will have to attract an increasingly larger share of
. . this group if force levels are to be maintained. At present

(%

the military must enlist one of every six males in this

P

2
-

pool; it has been estimated they will eventually need one

s

out of every four [Ref. 3].

lﬁ_t_l'_‘s

. Because its manpower derives principally ffom the young
: male cohort, the military may feel the effects of this
;é decline more severly than private industry. Traditional
: short term responses to recruiting problems may not provide
the relief they have in the past due to a more competitive
P environment., While others may increase wages and benefits
o and spend more to search and recruit, these options may not
be available to the military due to increased pressures from
b, Congress to trim Defense spending and reduce the federal
budget deficit, Reliance on fluctuations in the economy to
hY raise unemployment rates and make the military an employer
if ' of "last resort”" is imprudent. Therefore, it would appear
h reasonable to identify other segments of the market with the
o potential to provide the quality and quantity necessary to
‘ﬂ £i11 the Shortages caused by the decline in the normal
J: recruiting pool. To pursue this course requires accession
planning'based on a solid knowledge of the entire market.
o Most of the current research in this area seeks to
specify the factors which influence high school aged indi-
» viduals to choose enlistment over other options such as
‘i; further education or employment in the private sector.
Enlistment choice behavior is treated as the dependent vari-

‘Q: able in these studies, An estimate of supply is made by
-ﬁ- modelling the relationship between factors relevant to the
[~ enlistment of young high school graduate males and the
? percentage who enlisted.

o One of the first steps in extending enlistment supply
\

A research to the entire market is to investigate rates of
o
£
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movement of individuals between various segments of the
labor market. Once these rates are known, the factors
influencing this behavior may be sought,

This thesis will expand enlisted supply research by
investigating those in the labor market w have chosen not
to enter the military. The transition ra:. :s among a number
of labor force and educational options available to youth
will be estimzted empirically. The rates will then be
tested for independence between ages as well as time
stability for individual ages.

B. LITERATURE REVIEW

A majority of individuals make their firsc real decision
with respect to the labor force at high school graduation.
Choices at this point include further education, military
enlistment, employment, and seeking work while unemployed.
Some seek neither further educatisn nor work, Lthus choosing
to remain out of the labor force. This transition point has
received wide attention in the literature.

This literature review will start with research that
considers the factors influencing individual choeice from

.among the various labor force and educational options

outside the military. Second, it will review the major
research done in enlistment supply toe inclrde research
considering the factors which influence both enlistment
intention and actual enlistment.

1. Choice in the Labor Market

The determinants of choice in the labor force have
been widely researched and a sampling of those efforts which
address occupational and educational transiticn probabili-
ties will be reviewed. A common thread which runs through
all of these is the specification of the transition from an

12
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individual's original state to the eaducation or labor state

“2%1

tion among white and black youths. His work was different

'i chosen, This section will start with those works which
b . considered only two possible states, employsd and unem-
s ployed, and move to those which included several states.

{T a. Dual State Transitions

L Korbel [Ref. 4], investigated the.determinants
& of the movement of youth in and out of the labor ‘force.
;§ This work was one of the first to use longitudinal data to
! capture transition behavior. In that work, Korbel noted
. that educational enrollment and attainment; family income,
[ non-earned income, geographical region and degree of urbani-
N zation were most influential in the determination of indi-
’. vidual transitions. These findings were generally
' consistent with those found in earlier studies [Ref. 5]
'E which inferred individual transition behavior from cross
fﬁ sectional data.

?i b. Multi-state Transitions

dl Lerman's [Ref., 6] work built upon Korbel's by
'% adding movement from education to employment, unemployment, .
3: or further education in estimating ;ransition probabilities.
s Hall further [Ref. 7] added mobility within an occupation,
o to those specified by Lerman. Although both found tran-
fy sition probabilities were sensitive to family background,
;i Lerman singled out area employment conditions and wage rates
- while Hall focused on education and initial occupation
.“W choice as the major determinants of future transitions.

;; Stephenson's [Ref. 8] work most closely resem-
;ﬁ bles the type of research embodied in this thesis.
e Stephenson looked at school to work transitions in terms of
# the personal and economic factors which alter the distribu-

from the others in that he specified six states between

13
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which an individual could move. He found that the tran-
sition probabilitieé were a function of time, age, family
size, labor market conditions, city type, local unemployment
rate, family socio-economic status, highest completed grade
level and the school versus work decision made by an indi-
vidual in the previous year.

2, Transition into the Military

During the peak years of this nation's invelvement
in Southeast Asia, heavy draft calls were taking a million
men a year into service. Even thouéh an all-volunteer force
was not being seriously considered, research aimed at
describing the factors which influence an individual's deci-
sion to to volunteer was being conducted [Ref. 9]. This
research was based on the economic assumption that a person
will choose the employer who offers the greatest net present
value in strictly monetary terms. More recent research has
found that monetary concerns are only one of many factors
which influence an individual's decision to enlist.

This ‘section will review the major enlisted supply v
literature and will delineate those factors which influence
an individual's intentions to enlist and those which influ-
ence actual enlistment.

a. Eulistment Intention

(1) Dependent Variable. When enlistment
contracts are used as the dependent variable in modelling, a
large segment of the population is removed from considera-
tion. This segment consists of individuals who decided to
enter the labor force in a job other than military service,
those who decided to furtner their education beyond high

school and those who are unemployed or not seeking work.
Since the researcher 1is investigating the factors which
influence enlistment, another measureable attribute which
14
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captures this behavior must be found in the absence of

g actual enlistment, Enlistment intention measurements have
. been used for this purpose.
(2) Independent Variables, The output of most

enlisted supply research is a regression equation which
specifies those factors which the researcher has found to
have a significant influence on the enlistment decision.
. The model is usually presented as in equation 1.1 where Y is

-

oot}

.

X T =C+rapxg +ay X,v . . *+a x, (eqn 1.1)
the number of accessions, C is a constant, X, might be the

‘ number of recruiters, X, might be the unemployment rate, and
? other traits used as independent variables might include
family background, attributes measured by socio-economic

: status, number. of siblings, parental status, individual
_; attributes, educational attainment, age, educational aspira-

% ’ tions, desire for occupational training, perceived discrimi-

‘ nation in the labor market, employment status, duration of

o unemployment, actual or imputed wage levels, labor market

3 attributes, perceptién of opinions of influential others,

marital status. and enrollment status [Ref. 10]. Kim
[Ref. 10] found that changes in educational attainment,
. training and parental attributes had the have the greatest

f impact on enlistment intention.

p (3) Enlistment Intention Probability. Kim
[Ref. 11] estimated that 25 percent of the population aged
14-21 who have never served in the Armed Forces have posi-
tive intentions to enlist. To support this finding Kim
(Ref. 10], selected a number of traits for analysis to
P develop a model which predicted enlistment intention and
3 calculated the change in enlistment intentioa probability
[ for a one unit change in several characteristics. When
I combined with an enlistmeut intention probability, or how

15
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likely is it that the intention will be acted upon, enlist-
ment intention is a stronger proxy for actual enlistment.

To determine the probability that the
enlistment intention was valid, a hypothetical person with
the sample mean as the value on all the variables was
created which gave a predicted probability of positive
intentions to enlist of .27. Table I shows ﬁow the prob-
abilities change in response to changing selected variables.
To calculate a change, one would start with the predicted
probability, and add the changes indicated according to the
individual's deviation from the mean values. For example,
sdppose an individual is two grade levels lower than the
mean, 1S a year younger than the mean, has values for all
other variables equal to the mean and the unemployment rate
is two percent lower than the mean. The adjusted prob-
ability (p¥*) would be calculated as in equation 1.2

p¥ = .27 + 2(.0877) + 1(.0237) + 2{.0054) (egqn 1.2)
p* = 44 )

(4) Validity of Using Enlistment Intention.
To assess the validity of using enlistment intention infor-
mation to forecast supply, Orvis [Ref. 12], tracked a sample
of youth who indicated a positive intention to enlist and
calculated the percentages of those who actually did enlist.
He found that for individuals with one year or less until
enlistment eligibility, 53 percent of those who had definite

intentions to enlist did so. The percentage dropped to 27
percent for those with only probable intentions. He
concluded, '

There is a great deal of evidence_that eunlistment inten-
tﬁon results predjct the eventual enlistment actiony of
the survey respondents. The data suggest that enlist-
Tent intention measures are valid_ for both high-_  and
b9w-qua ity respondents, once qualification for elig%-

e

or

ility is "controlled for.  The data also gsupport
conclusion that the intention measures are valjd

16




" TABLE I
' Predicted Probability of Enlistment with Respect to
A re ° lSelzcted Variables esp
B\
{% Predicted Probability, p? 2733
L ap: Siblings increase from 4 to 5 +,0363
. aPp: Ability measures dacrease by .01 .0006
o : Educational Attainment decrease
api  Bducatlonalesiiinment de .0877
o AP Age decreases one year 0237
4]
i : ducational di increases
Ap Eyugge 32 screpancy increase 0150
‘ ﬁ ap: Training changes from 0 to 1 0754
{ Ap: Unemplo t rate decreases
v by oge ggggent e cec ¢ .0054
: In sch i ive ars
4P c.angegoérog Ie . 1063
Ap: Weeks unemployed increases by one 0069
Ap: Wage decreases fr 3.65 b
P te% perggnt ¢ om 3 4 .0019
. ?%5;'&;i32 18-21 year old non-high school geniors
Ret 10

national youth samples who may face enlistment
i ions se eral years down the road, as well as for
itary icants who wle make their enlistment deci-
sions 1n t near term [Re 12

Since positive enlistment intention can therefore be used as
a suitable proxy for actual enlistment, it is reasonable to
use the factors which influence a positive intention to
enlist to gain knowledge of the factors which may influence
actual enlistment.

17
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b. Actual Enlistment

(1) Dependent Variables. The dependent vari-
able must represent or capture the behavior to be explained
in the model. Those who have submitted or executed an

enlistment contract or have begun basic training have defi-
nitely exhibited the behavior of interest. - These three
actions indicate increasing individual commitment to the
military. (With the introduction of the Delayed Entry
Program (DEP), a time lag between contract and basic
training was introduced. Fortunately this policy did not
carry significant losses [Ref. 13] ) Thus, contracts or
actual enlistments are the principal dependent variables
used in these models.

(2) Independent Variables. In her review of
20 major works, Perelman [Ref, 13], divided the independent
variables into one of four categories. Each one is either a
micro-socciodemographic variable, taste variable, program
policy variable, or econodemographic variable., This classi-
fication scheme provides a useful framework for looking at
the works in that review as well as others.

(3) Micro-sociodemographic Variables. The
first group includes traits suczh as age, sex, race, marital

status, education, occupation, and score on the Armed Forces
Qualification Test (AFQT). These are used by many
researchers to stratify a sample of individuals into various
subsamples of interest. Selection of "high quality", high
school graduates who score on the upper half of the AFQT
[Ref. 14], and selection of male high school graduates with
diplomas, no prior service, in AFQT categories I-IIIA
[(Ref. 15], are examples of micro-sociodemographic variables

which have been wused to classify individuals as opposed to
factors serving to explain their enlistment decision.

L\

:Q Aggregate micro-sociodemographic characteristics such as
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population mean education level, percentage of nonwhites in
the population, and percent of blacks in the population

. (Refs. 16, 17], have been used in several models but have
yielded inconsistent results,

(4) Taste Variables. The taste variables are
those which assess the individual's propensity for military
service, enlistment likelihood or peréeived view of the i
military as a labor choice, Goldberg [Ref. 15), dincluded
the degree of negative feelings <towards enlistment in his :
model and the Army Enlisted Productiorn Model (EPM) [Ref. 18] |
calculates an area military presence to capture the amount 1
of positive or negative military exposure as an estimate of ;
propensity to enlist. As expected, the number of accessions 1

|
1

!
|

Sy

e

e’

and propensity to enlist were positively related to percep-
tions of the military. Stated another way, individual
propensity t¢ enlist increased as the favorable perception
of the military increased.

(5) Program Policy Variables, This category
of variable captures the effacts of accession policy and
budgetary constraints. Thias group is comprised of
recruiter, advertising, compensation, interservice competi-~
tion, and delayed entry program effects. These variables
are widely used and one or more of these have been included
in all the models discussed.

Goldberg [Ref. 19], measured the relative
effect of individual recruiter aptitude and found a positive
relationship. Sevaeral researchers have included a variable
to capture the absolute number of recruiters in a given area
(Refs. 18, 20, 21, 22], with consistently positive relation-
tionships DoD wide and across all services.
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Advertising measures are included in many
supply models, This variable has been included in a number
of ways including both national ana local expenditures,
population awareness, geograpuic placement, and optimal

A HER A e S S e e el

LR F TS

19

o
J
1

J‘c"‘ \‘ \Tr \-T}l '\‘r\l)i

‘ RO OAT L
LJ Lumm&&:h\ \ .LJ.-I.\ Y



,_ '. <
=T 4
_& . -

£~

-
R
ﬁ’-’“"-”

Sl

timing and mix of advertising media. General economic
theory holds that when additional units of one resource are
combined with a constant amount of a another resource, the
output will increase but at an eventually diminishing rate.
This occurs because each additional unit of the first
resource has increasingly smaller amounts of the second
resource with which to interact, An application of this
theory, known as the law of diminishing marginal returns
[Ref. 23], was found to have applications in the area of
enlisted supply research. Huck [Ref. 24)] observed this
relationship in his research and applied it to advertising
productivity estimates, In an attempt to explain the mecha-
nism more accurately, Goldberg [Ref. 19], attributed the
diminished return to the population’'s awareness of the

advertising message fading £rom memory over time. He
concluded that advertising was actually an investment in
"awareness capital', which was spent or diminished as a

person's memory faded with time.

Advertising expenditures have also been
looked at from a number of other viewpoints.' Morey
[Ref, 17] analyzed specific advertising programs within the
DoD by looking at the General Enlistment Program (GEP),
which was further divided into GEP-General, GEP-TV/Radio,
GEP-Print, and GEP-Minority, Local Advertising Management
System (LAMS), Joint Advertising Operation (JADOR), and the
Navy Opportunity Information Center (NOIC) expenditures.

Perhaps the policy variable subject to the
most public debate is compensation. This factor is found in
almost avery enlisted supply model. (One noteable exception
is the EPM which has no provision for pecuniary effects.)
Compensation includes wages, allowances, bonuses, gratui-
ties, benefits, reimbursements, and tax advantages [Ref. 25]
and has been measured in a number of ways. These include
the ratio of military to civilian wage, (often by state and

20




local area), a comparison of military wage to federal
minimum wage, average per capita income by state, cdiscounted
present value of military income over a three year period,
inverse of civilian pay, ratio of expected military pay to
expected civilian pay, and a weighted average of enlistee's
total basic pay, housing and subsistance allowance, and tax
advantages divided by average weekly civilian earnings. The
elasticities for compensation variables are best described
as inconsistent. Values for the Air TForce for example,
ranged from 2.23 when the ratio of military te civilian
wages nationwide was used to estimate the effect of compen-
sation [Ref. 26], to .12 when the effect was estimated by
using the inverse of civilian pay [Ref. 20].

Another program policy variable involves

utilization of the delayed entry program (DEP). The DEP
allows an individual to enlist and %“ake up to a year to
report for basic training. Although no compensation is

received until the recruit starts basic training, the indi-
vidual accumulates longevity for pay and promotion purposes.
The length of the delay is part df the enlistment contract
which allows for better management of the training pipeline
and makes yearly accession planning easier since the DEP
pool is essentially a known future supply. Morey [Ref, 17],
hypothesized from analysis of the total DEP size and high
school graduate accessinns, that the positive effects of the
DEP on supply was a function of the incumbents becoming
service advocates and attracting others. Carroll's work
[Ref. 22], supported Morey's and found that the effects were
stronger for upper AFQT mental group high school graduates.
The last of the program policy variables
is interservice competition. Goldberg [Ref. 27], and
Carroll [Ref. 22], included variables to capture the effects
of interservice competition and the EPM uses the percent of
Army recruiters in a district in its forecasts. In both

21
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cases, the results showed that intevservice competition
increased the supply of manpower overall;

(6) Econodemographic Variables. As the name
implies, this group of variables refer to those which are
demographic in nature and tied to economic forces. One such

variable which dominates the literature and has been used in
many variations is the unemployment rate, ‘Different combi-
nations of unemployment rate variables were constructed by
selecting certain ages and faces and applying nationwide or
regional unemployment rates to the target group. Grissmer's
review [Ref. 26], of six studies spanning 1963 to 1970,
provides a chronology of findings and clearly indicates u
degree of inconsistency with elasticities ranging from .02
to .41 for similar methodologies and age groups. Recent
works have been no more consistent although the relation-
ships have been positive and significant,

Those qualified and available for military
service or qualified military available (QMA), as a subset
of those unemployed is another econodemographic . variable.
QMA percentages have been calculated in the past by giving
the AFQT to a nationally representative sample of youth with
no reguard to enlistment intentions. When normalized
according to standard conversions and combined with relevant
physical and moral disqualification data, the percent of the
population who could qualify under current selection stan-
dards is determined [Ref. 28]. Huck [Ref. 20] found that
the Army and Marine Corps were most affected by this charac-
teristic and found the average elasticity to be .46, These
findings were not supported by other studies which reported
elasticities as low as .13 [Ref. 29].
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. I1. RESEARCH OBJECTIVES AND DATA DESCRIPTION

A. RESEARCH OBJECTIVES

The major objectives of this study are to estimate
empirically the labor force transition probabilities for
individuals between a number of educational and labor force
opportunities and to provide information concerning
stability properties of those rates. Questions of interest
include:

1. What educational and labor force opportunities must
be specified to generate a mutually exclusive and
exhaustive number of states for 17-22 year olds?

2, With what frequencies do individuals move among
opportunities?

3. Are the transition probabilities stable across time?

4. Are the transition probabilities independent of age?

B. DATA BASE

The data base used in this study was generated from the
Center for Human Resource Research National Longitudinal
Survey (NLS) of Youth which is designed to record labor
market experience and behavior [Ref. 30]. The NLS project
has been tracking cohorts of men and women of various ages
since 1966 and is a combined effort of the U.S. Department
of Labor Employment and Training Administration, Bureau cof
Census Demographic Survey Branch, National Opinion Research
Center, Center for Human Resource Research and the
Department of Defense. The youth cohort of 12,686 young men
and women aged 14-22 as of January 1, 1979, was established
in 1979 and has been resampled yearly since then. The
results for 1979 through 1981 are used in this research.

P :.“-f
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The results for 1982 have been tabulated recently but are
not inc.uded in this effort. Table II shows the distribu-
tion of irdividuals by age and race.

TABLE II

Distribution of Individuals by Age and Race

AGE WHITE BLACK OTHER  MISSING

14 639 222 45 b

. 15 1003 409 94 57
o 16 1012 391 80 78
i 17 957 409 77 65
U 18 1016 428 82 108
b 19 1138 369 63 107
o 20 1153 340 54 119
e 21 1167 343 67 113
ii 2z oL .. 8 . 8 3L,
s TOTALS 8386 2998 580 722
%}ﬁ

o
A,

- -_ l__ T .

-,

To locate the youth for the cohort over 70,000 house-

X holds were screened. Each year the cohort is located and
;Qf administered a questionnaire which contains about 1000
e items. The questions address behavior and perceptions in
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the 19 areas listed in Table III.
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1. Surigz Sample

Table IV shows the frequency of the ten groups

targeted for the cohort. To insure statistical efficiency,
.{? sample selection was conducted through a multistage,
- = 24
:{
.

.,1 '\r'\u-"-,'-,‘ \\ WLt H'\

[ \ o K .". '-\L"l“‘ -';‘;‘i‘”‘" ..‘l'..;' .‘-‘ K .‘. K ‘. .‘-.‘(‘ .
Lo LS ._.‘..\. v e N M JRNE et A
& i 'fu‘.'.}u.:;_‘\;..j A !. t Lf}’ "Lu\ VAW PR VWKW -'.' \_.‘_‘ L m.l s 1\'.. AT . W) E.';'AALJT.LI;U.:}‘.‘_.r-eJ.'u odanr \‘ kY

P L“th




L =
. f ahete e

P

-

- - -
LR B R

o i

s

TABLE III
Major Subject Areas of NLS - Youth Cohort

1. Family Background
2. Marital History
3. Fertility

4. Regular Schooling
5., Jobs and Pay

7. Military

8., Current Labor Force_Status
Census Current Population Survey)

9. Work Experience

10. Government Training

11, Other Training

12. Periods When Respondent was Not At Work
13, Health

14, significant Others

15. Residences

16, Rotter Scale (control of one's own life)
17. Family Attitudes

18. Assets and Income

19, Aspirations and Expectations

Source!
[Ref. 31]

6. Knowledge of and Experiences with the World of Work

stratified area probability sample of

National Opinion Research Corporatiorn’-

Sample of the United Staces which 1is comprised
Primary Sampling Units [Ref. 30].
25
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9 TABLE IV
’ Target Groups for NLS Youth Cohort ‘
£
o Hispanic males - 9
< Hispanic females - 97
<\ Black, non-hispanic males - 1,444
w3 B%ack, non-hispanic females c- 1,479
M All nonblack, non-Hispanic male - 2,441
All nonblack, non-Hispanic female - 475
. Male Military personnel _ - 33
p 4 Female Miljtary personnel - 7
Y conpomically dliadvantaged nonblack, -
B on-Hispanic males - 744
. Econgomically disadvantaged nonblack,
o Non-Hispanitc females - 899
" fgegf 30]
v
_&;\3 .
Qé minimum to increase sample efficiency, oversampling was
'ﬂ;ﬁ necessary for blacks, Hispanics and economically disadvan-
‘ﬁ taged whites. Since transition probabilities are to be
o estimated in this research, the sample must reflect the
'Q correct distribution of race and socio-econumic status,
:%_ Therefore individual frequencies were weighted according to
h% the national population frequency as compiled by the NLS
"; when the sample was interviewed in 1981. This year's sample
. A weighting was different from that done in either 1979 »r
Q‘tﬁ 1980 but the intercorrelations among the three years was
< over .95, The 1981 sample weights were chosen since they
‘iff reflected the most current status of the sample.
i;§ 2. Segnentation of the Sample
i
‘~£; The NLS was subdivided as follows. First, all those
i; 14 years old were deleted from the sample. The age limit
i}ﬂ was imposed since the majority of 14 year olds in 1979 would
fﬁs not make a labor force decision in the three erars surveyed.
26
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The age 1limit reduced the sample to 11,736 useable cases.
Those not 14 in 1979 were assigned to one of seven mutually
exclusive and exhaustive categories. The categories were;
enrolled in high school, enrolled in college, 1in the active
Armed Forces, working full time, working part time, unem-
ployed, and unemployed and not seeking work or out of the
labor force. The individuals were classified according to
the following scheme:

1. High School: attending regular school in grades
9-12.! i

2, College: attending regular school in grades 13-20 and
and working less than 35 hours per week,

3. Active Armed Forces: currently serving in the active
Armed Forces.

4., Employed Full Time: having a current occupation and
working 35 hours per week or more,

5. Employed Part Time: having a current occupation and
working less than 35 hours per week.

6. Unemployed: looking for work for one week or more and
having no current occupation or currently laid off
and looking for work for one week or more and having
noe current occupation.

7. Qut of the Labor Force: unemployed and no longer
seeking work and having no current occupatiua.

When the above classification scheme was applied to the data
@ number of individuals met the criteria for membership in
more than one group due to valid and invalid skips of the

screening questions. In those cases the following prec-
edents were invoked:

'Regular school is defined ag an elementary school
middle school 5 school or college where _an individual
earns credit towar s a degree and excludes all others such
48 a vocational programs or trade schools which award a
certificate vice a degree.
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1. High school classification took precedence over
employment and unemployment when the individual's age
was 19 or less, When the age was 20 or more, employ-
ment or unemployment took precedence.

2. High school classification took precedence over being
out of the labor force. Classification by age was
not necessary since inspection of these cases
revealed that all were under 18 years of age.

3. College classification took precedence over unemploy-
ment and being out of the labor force,

4, Armed Forces classification took precedence over high
school and college.

Once the precedents had been applied, each indi-
vidual in the sample was classified into one and only one
category for each year of the survey.? The unweighted sample
frequencies by category and year are shown in Table V.

C. DATA PREPARATION FOR TESTING

In ovder to control for the social and behavioral
differences between men and women the sample was split by
sex into two subsamples., Each subsample was then divided by
age in order to provide groupings of more homogeneous indi-
viduals. Table VI shows the weighted frequencies for men
aged 17-22 for 79, 80, and 81 and Table VII shows the
weighted frequencies for women aged 17-22 for the same
period. From these tables one can judge the compositicn of
the various age groups across the years.

The Statistical _Analysis System £SAS Ref. 327 and
Integrated Finmancial Planning System _ (LFPS Ref., 33] were
used in this study for datd manipulation’ an statistical
analysis. To enhange the usefulness of the data for future
users, ~a_ system file was formatted _for use with _the

ta%i :t al Package for the Soc¢ial Sciences (spss%
Ref. 3 The programs used to  create the SAS ana SPS

system files can be found in aggendlx A, Statistical anal-
yeis of the data wag _done at e Naval Postgraduate School
with an IBM model 3033 computer.
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With the data segmented it is then possible to compare
17 vear olds in 1979 to 17 vyear olds in 1980 and 1981. As

. expected, the general flow for both men and women is similar
o and is from education to the labor force. This can be seen
°'?j ) in tables VI and VII by observing the most pnpulated catego-
-?b- ries as the individuals age. For 17 and 18 year olds the
e majority are in high school and college. At 19 many have
o . gone to college or have entered the labor force with a few
gh choosing the military. By ages 20 to 21 the college ranks
'}4 begin to decline and thie emplonyed and unemployed categories
e begin to swell. Parcicipatior in the military increases,

but not as rapidly as participation in the c¢ivilian labor
force. In comparison, women move along similar paths, with
A much smaller numbers entering the military and slightly
higher numbexrs attending college. It is interesting to note
X the much larger number of women out of the labor force at
3 all ages. This could be due to the effects of inequity in
N education or the labor force combined with the choice of
remaining in the home.
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. III. METHODOLOGY

A. EMPIRICAL ESTIMATION OF TRANSITION PROBABILITIES

Within the context of this effort, a transition prob-
ability denotes the probability of an individual who starts
a year in a given labor force or educational state, ending
the year iﬁ a given state, The transition probabhilities
will be estimated on an age, year and sex specific basis.
Note that the system to be analyzed is closed, That is, a
person must either stay in the same category or move to
another category in the matrix. For example, a person who
is in high school in 1979 either remains in high school in
1980 or moves ¢to college, the Armed Forces, full time
employment, part time employment, unemployment or out of the
labor force completely.

A matrix of this type can be seen in Table VIII which
contains the unweighted transition probabilities for men and
women aged 17 in 1979 with the begining 1979 categories
forming the rows and the ending 1980 categories forming the
columns. As noted earlier, this data is derived from the
National Longitudinal Survey of Youth (NLS). As can be seen
in Table VIII there were 305 individuals who were in high
school when sampled in 1979 and were still in high school
when sampled in 1980. They account for 40.94 percent of the
all 17 year olds in the sample. Looking at the row percent-
ages reveals that 50.5 percent of those who were in high
school in 1979 were in high school in 1980. Looking across
the first row one can see that a number of individuals who
were Iin high school in 1979 were in a different category in
.980.
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Specifically, 8.1l percent were in college, 2.65 percent
entered the military, 13.41 percent were employed full time
or part time, 9.1l percent were unemployed and 2.8l percent
were out of the labor force.

While the transition probabilities as shown by the row
percentages can be used to make projections, the column
percentages give -the proportion of all those in a given

. category at the end of the period who made a transition from

& given row category. In short, the row percentage indi-
cates the proportion of all in the row who started in the
row and ended in the indicated column while the cclumn
percentage indicates the proportion of all these who ended
in the column who started in the indicated row. For
example, 66.67 percent of all those who ended the period in
the Active military started the period in High School.
Similarly 4.17 percent started the period in the Active
military, 8.33 percant started the period working full time,
4.17 percent started the period working part time, 8.33
percent started the period unemployed and 8.33 percent
started the ‘'period out of the labor force. The category
indicated by the row 1is said to be the source for the
category indicated by the column.

B. TESTING FOR TIME STABILITY

One important issue in the development of a labor flow
model 4is whether state-to-state movement 1is relatively
stable over time (e.g. year) [Ref. 35]. Thus, one might
ask, "Did individuals who were 17 in 1979, have the c¢ame
transition probabilities as those who were 17 in 19807?" To
test this assumption, the sample was grouped by age 1in a
given year. Subsamples by age were created for 17, 18, 19,
20, 21 and 22 year olds. The transition probability
matrices were generated by grouping all individuals who were




17 at the begining of 1979 with all those who were 17 at the
begining of .40 and then observing the change of categories
over the yeaars 1979 to 1980 and 1980 to 1981l. By doing this .
a unique transition probibility matrix was created for the
period 1979 to 1980 and 1980 to 1981 for each age. Since
the test will be based on a comparison of the observed and
expected .cell frequencies according to the chi-square
distribution, care must be taken to insure that each cell
has at least one observation, With the sample now grouped
by age, a number of cells (especially among the younger age
groups) were deficient. To correct this problem the high
school and college, working full time and working part time,
and unemployed and out cf the labor force categories were

. combined. This action reduced the transition probability
matrix from seven rows by seven columns to four rows by four
;» columns. The four by four matrix categories are denoted as
%%Q in school, active Armed Forces, (which did not change from
iﬁﬁ the original), working, and not working. It is these tran-
R sition probability matrices which provide the data to be
$ 1, compared through an appropriate Chi-Square test. The null .
g hypothesis to be tested is that transiticn probabilities do
E& not vary with time. The number of individuals expected to
det be in a given cell or expected cell frequency 1s computed as
e shown in equation 3.1 [Ref. 36].
RS
N .
e 2 3
"‘.".-_' 0 X 0
_’L . . Q1% 50 2GR gk : 31y
- S A e eqn
i 1,9,k (IS 4
b J51 k=1°4,5,k
e
l..'s-:'
' Where QO = £ b d
9 ®T® £ - freduency expected
. i s roY
ﬂ = column |
= transition (e.g. 79-80=1, 80-81=2)
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Implicit in this equation is the assumption that tran-
sition probability depends only on an individual's age
. specific starting category and not on calender year. It is
highly unlikely that any of the observed cell transition
probabilities would be exactly equal to the expected cell
transition probabilities. The question answered by doing
the test in this manner is, '"Are the differences statisti-
cally significant?"
The expected cell frequencies (E) were then used in
equation 3.2 [Ref. 36] to compute the chi-square statistic
for the two transitions,

(0 - )?
IR SR SRS T LN ST 11 SO (eqn. 3.2)
151 91 ki1 E e
i’J’k

Under the null hypothesis of no difference between the
two years, this statistic follows a Chi-square distribution
with degrees of freedom computed as in equation 3.3
[(Ref. 36]. :

i x -1 x k-1 (eqn. 3.3)
3 X 1

Where i rows
columns

transition periods

Since weighting 1s done to correct for the effects of
oversampling certain groups, the NLS weighted frequencies
must be adjusted to bring the total number of individuals in
the transition matrix back to its unweighted size in order
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for the test described above to be performed. The goal is to
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reduce the weighted size but maintain the weighted distribu-
tion. To do this, the transition probability matrices are
generated for both the weighted and unweighted cases, Then
the total number in the unweighted matrix (e.g. row or
column total) is divided by the total number in the weighted
matrix. The result of this division 4is then used to
multiply each cell of the weighted matrix in order to
preserve the distribution and reduce the total number in the
matrix to its unweighted size. Each cell then contains the
observed frequencies (0) used in equation 3.1. Appendix C
presents the converted transition probability matrices for
men and women age 17-22. This procedure is equivalent to
adjusting the weights so that the sum of the weighted obser-
vations is equal to the initial sample size. '

C. TESTING FOR INDEPENDENCE BETWEEN TIME PERIODS

It is of interest to determine whether labor force
behavior follows a Markov process for the ages under consid-
eration in this study. For example, one might ask, "Are the
transition probabilities for 18 year olds during 1980 to
1981 independent of their category in 1979?"

To test this assumption, transition probabilities are
computed for the 1980 to 1981 transition in two separate
ways. First, the transition probabilities are computed as
shown in equation 3.4, [Ref. 37]. Hére, the probabilities
are calculated for the initial 1979 categorization.

JOJIJZ .
P R L (eqn. 3.4)
SRPEP) “ 3
0”1
Where JO = 1in school, working, not working (79)
Jl = in school, working, not working (80)
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in scheol, working, not working (81)

Can
"

‘0
(1]

conditional roBabilit transition probabilit
i d.d " P Y (80-81 givenpendln v
0"l 2 category 79 known

e
n

frequency from appendix D

o312

n cell frequency from appendix C
jOjl

The transition probabilities are computed in the second
case without regard to status in 1979, Therefore, they are
identical to the transition probabilities shown in appendix
C for the peériod 1980 to 1981. If the assumption of inde-
pendence is true, the differences between the conditional
and unconditional probabilities should not be significantly
different from zero, Under this hypothesis, the statistic
computed in equation 3.5 [Ref. 37], follows a Chi-square
distribution with degrees of freedom computed as shown in
equation 3.6 [Ref. 37].

(p -p ):
3 3 3 JOleZ Jljz
ng JE‘ ng = nJ J ------------------ (eqn' 3'5)
0" "1 72 0”1
I3,
Where JO = in school, working, not working in 79
Jl = in school, working, not working in 80
JZ = in school, working, not working in 81
= conditional probabilit transit robabilit
Py 3.4 pro v (§52gstEion Progynitaty
0"12 category 79 known
= unconditional probabilit transitio babilit
pjljz ° P ity §0-81 from g;gendlx C¥
n = cell frequency from appendix C
JOjl
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g - v = 12(i-1. - k-1) 1 (i-1)) eqn 3.6)
- PR T DRSS S 2 TS M2 (eq
'ﬁﬁ' ' Where 1 = rows .
B ﬂ = culumns .
N = transition periods
A
.'l‘:r: ‘ .
?%ﬁ Since we are observing a three step transition when
o computing the conditicnal probability, the number of cells
;}S with no observatioas increases. In order to insure the test
‘fﬁj is valid, as described earlier, it was necessarv to delete
,,}? the Active military row and column from the 4 by 4 matrices
. developed for the previous test. The resulting 3 by 3
5.-§ matrices are shown in appendix E. The weighted frequencies
_Q& ,
““ﬁ were adjusted in a fashion analogous to that Jescribed in
'jﬂb ' the previous section. '
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Iv. DATA ANALYSIS

Individuals in a free society may chocse from a number
of educational and labor force options throughout their
lives. This freedom, coupled with the inherent variablity

of human behavior makes it difficult to predict movement

from one category to another with certainty. Thus, a proba-
bilistic description of individual transition rates among
those options 1s necessary when attempting t¢ mcdel the
system.

In this study, transition probabilities were estimated
by placing each individual from the sample gathered from the
NLS Youth cohort into a mutually exclusive and exhaustive
category at the begining of the year and then computing the
percentage whoe remained in the same categery and the
percentage who made a transition to other categories by the
end of the year. When segmentaed by age and sex, the result
is a unique transition probtability matrix for each age and
sex group. Matrices generated in this manner have the
potential to provide valuable information about the relative
size of both manpower sources and destinations. Knowledge
of the sources may allow an assessment of recruiting strat-
egles and serve as a mechanism to warn of changing manpower
supply characteristics, while knowladge of destinations 1is
necessary for accurate predictions of future manpower
supply.

The remainder of this section will be devoted to anal-
ysis of the transition probability matrices shown in
appendix B, Their usefulnéss, as evaluated by stability
over time and independence of age and labor force history,
will be discussed in the following two sections. The
discusgioi. will highlight transition into the military.
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A, TRANSITION PROBABILITIES INTO THE MILITARY

1. Source Categories

To understand the source percentages as they appear
in the matrices in appendix B, one should examine the column
percentages in the ACTIVE column and interpret them as that
proportion of all in the column who were in a.specific row
category at the begining of the period.

a, High School

This source, as one would expect, is highly
sensitive to age. For example, within the 17 year old male
group, 80.07 percent of all <cthose enlisting in 1979 came
from high school. By age 19.however this percentage drops
to 6.75, After age 19 the percentage goes to zero. The
results are similar for females with 100 percent of the 17
year old and none of the 19 year old enlistees coming from
high school,

b, College

The college category provided a low percentige of manpower
flow into the military and was dependent on time as well,
Since very few individuals even reach college age until age
18, the.e were no l7 yuar old enlisteeas from this source.
At age 18, 2.83 percent of all those enlisting came from
college during 1975. There were no 18 year olds who entered
from college in 1980. Unexpectedly howaver, the percentage
of those entering from this source never increaszes as the
various ages are examined. After steep declines for ages 19
and 20 the percentage climbs for 2) year olds with about 7
percent of those who ‘joined in 1980 cuming from college. An
expected jump in the percentage at age 22, when many grad-
uate and enter the Officer Corps, did not ocaur. This
finding is partially exploined by the fact that there were




™ L |
N f

3- only ten officers in the sample. The results were similar

i for females. ' 4
j ) ¢. Remaining in Service i
*ﬁ ' Individuals are sources of manpower within the

o context of this study as long as they remain in the service

_q from one period to the next. They may reenlist or simply ,
) continue to serve. As a source, continuation sugpplied large i
"h percentages for all ages beyond 17 for both sexes. The male

§ propervions were typical and rose £from over 30 percent at

L age 18 for those remaining in 1979 to a peak of almost 90

i percent for 21 year olds remaining in 1979. A plateau

4& .around 70 percent was observed for 19 and 22 year olds,.

L

d. Working Full time or Working Part time

Men and women showed very different patterns
relative to working full time or wurking purt time prior to

_-:-__.*5.-:',;‘_. Lo oed

entering the service,. While these categories did not serve
. as principel sources for the military, (percentages were
‘Q - generally between 4 and 10 percent), tbe percentage of women
L who enlisted after working £full time or part time in the
N previous period was as high as 35 percent. The ages at
nﬂl which the women became a source was reatricted to 18 and 19

cp year olds however, with percentuges much lower than the men
at tha nother ages.

X e. Unemployed or Out of the Labor Force

» An interesting result of this research has been
?? the relatively high mercentage of the total number of those
enlisting coming from the unemployed or '"out of the labor
. force'" categories, OQut of the 12 transition probability
¥, matrices for males age 17 to 22 (e.g. two for each age)
.} there were four cases in which the percentage of those who
: came from one of these categories prior tu entry into the
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military substant.ally exceeded the percentage who came from
the ranks of the employed. In two other cases the percent-
ages were less than one percentage point apart. The other
six cases did show substantially more coming from the
working categories. In relative terms, the non-working
often provide numbers which equal or exceed those continuing
in the military. For females, in six cases thé percentages
for those not working exceeded the percentages for those
working.

2. Destination Categories

As will be discussed in the next section, transition
probabilities were found to be stable across time. This
fact allows analysis of destinations to be conducted f&r
either time period with the knowledge that no significant
difference exists between the two.

To understand the destination percentages as they
appear in the matrices in appendix B, one should examine the
row percentage in the given cell and interpret it as that
proportion of all who began the period in this category and
moved to the specified column by the end of the period.

a. The Main Diagonal

The main diagonal in a square matrix is
comprised of those cells which the row number and column
number are equal (e.g. 1,1 2,2 3,3 etc.). In the case of
matrices depicting transition probabilities, the main diag-
onal contains the cells where no movement between statas has
taken place across the time period. Individuals who start
the period in hjgh school and end the period in high school,
for example, have not altered their labor force status.’®

’It is possille that an individual may have started the
year in one state and ended the year in the same state while
Serving in a different state during gart.of the year. This
type ol occurance would not be detected in this study.
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A striking result from the transition prob-
ability matrices generated in this study is that once indi-
. viduals reach a cell that affords a degree of permanence,
they seem to stay in that cell with relatively high percent-
ages. For males, as one would expect, the high school and
out of the labor force categories did not qualify as states
that afford permanence since considerable movement was
observed from these categories. For females, only high
school did not qualify as a state that affords permanence.
That 1s there are only isolated cases where men tend to stay
out of the labor force at greater percentages then they tend
to move to others., Women however, tend to remain out of the
lahor force once they have reached this category.

b. Major Paths of Movement

Once past the high school years (e.g, 17-19),
the migration for both men and women is towards £full time
employment, For example, 20 year old males moved from being
unemployed to being employed full time at between 40 and 50
percent, For 21 and 22 ‘'year old males percentages between
37 and 61 and between 15 and 47 resperntively were observed.
The percentages for females among these categories were
slightly lower and were distributed almost Equally between
staying unemployed and moving to either the full time
employed, part time employed or out of the labor force
categories,

¢. Movement to the Military

Movement into the military at all ages was rela-
tively small when compared against almost any other poten-

tial destination, As was mentioned in the section on
sources, high school recruits were an important part of the
total number of enlistees. While about 10 percent of the

males who started the period in high school could be
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Pﬁ, expected to be in the military by the end of a period, the
gi% ' percentage for females was generally below one percent. The
R other starting categories, with the exception of those who .
@y continued in service, contained generally insignificant
,?g "~ percentages who moved into the military. Among all the )
f@ﬁ categories, there were a relatively high proportion of those
“#ﬁ who were either unemployed or out of the labor force who did
§Q elact to enter the military.
.%gl B, STABILITY ACROSS TIME
Unlike the first section which reported several results
ﬁ@. in terms of enlistment in 1979 or 1980, the previous section
?ﬁg indicated that the analysis could . be based on either periocd
bip with similar results, This section 1llustrates the
- Chi~Square procedure which was used to test the hypothasis
qu of time stability. Recalling the methodology described in
3&3 section B of Chapter III, the difference between the
;'g expected and observed cell frequencies were computed and
compared according to a Chi-Square distribution with 12 .

@‘. degrees of freedom., An example computed for 19 year old men '
%ﬁ‘ is shown in Table IX. :
hg: In this example, the sum of the individual cell

) Chi-Square values was 11.37, With 12 degrees of freedom (i
,f¥q x J-1 x k-1) this Chi-Square value is associated with a p
:?ﬁ value of about ,45. The null hypothesis in this case is
QE that there is no difference between the observed and
:¢k expected frequencies, or that there is no difference in
'\;: transition matrices due to time measured by calender year.
fﬁf As can be seen, this probability is well above the .05 level
{fﬁ ' salected for significance in this study and therefore the
J;H null hypothesis is not rejected. Therefore, it is concluded
qﬁﬁ that transition behavior was not different for the different
g}ﬂ calender years under study.
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TABLE X

Cell Chi-Squa Totals f§ th Stability Across Time
€ Tegg gr ﬁales agg Feﬁales Ageé ¥7-§5 m

AGE SEX TOTAL CHI-SQUARE P-VALUE
7, el 3.8 383
8 Yale,, 1.9 398
t,  fale,, k3 311
39 Hala, g1 8%

ih ¥aRdi. 8.2 132
i el .30 b

ldeg: fraed 6 tri duced to 3 by 3
1905800201 EgREeRad 8 (narix veduced v 3 by 3)

The'Chi-squara 'tost as mentloned earlier must have at
luast one observation in each cell in order for it to be
valid. As can bea seen in appendix C there were several
cases where this convention was violated. In the case of 17
and 18 year old males, and females of all ages the ACTIVE
row and column contained almos:c no observations in any of
its cells which meant the row and column were delated before

preceding with the tests, In the few cases whure there was
only one cell left blank the test was conducted and no
attempt was made to fill the cell artificially. In most

cases, however, the difference hetween the observed and the
expected would have had to been enough to increase the
Chi-Square value by 100 parcent before rejection criteria
would be met, One, however, should view the results where
the assumption has been violated with caution.
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C. INDEPENDENCE OF FORMER CATEGORY (MARKOV INDEPENDENCE)

If the transition probabilities were independent of time
then it would only be necessary to know the estimated tran-
sition probabilities in any period to make forecasts of
future labor status. One might expect, however, that other
information about the individual, such as category in the
previous period, would have an influence on his category in
the next period. For example, one would think that an indi-

vidual's probability of being in the military in the next

period would depend on whether he had enlisted previously,
thus incurring a period of required service, or had never
enlisted and was currently employed in a well paying job.

As described in Chapter II1 section C, this assumption
was tested by comparing 1980 to 1981 transition probability
matrices generated in two different ways. The first method
estimated the transition probability conditioned on knowl-
edge of the individual's category in 1979. The second
merely us:d the 1980 to 1981 transition probabilities uncon-
ditionally as shown in appendix C. It was found for
selected ages and both sexes that a statistically signifi-
cant (& = .05) difference existed between the two cases. An

example of the test procedure computed for 18 year old

females is shown in Table XI.

In this example, the sum of the individual cell
Chi-Square values was 110.1 with 9 degrees of freedom. This
Chi-Square value is associated with a P-value which is less
than .0005. The P-value is the probability that the condi-
tional probability will differ as much as the unconditional
probability when the null hypothesis is true. The .0005
level is much less than the .05 level selected for this
study and thus the null hypothesis of equality between the
two is rejected.
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As stated in the previous chapter, all matrices were
reduced to 3 by 3 in preparation for this test. After

‘reduction, all but four were still unsuitable due to several

cells having no observations. Therefore, only four matrices
were tested, These matrices examined 18 year old men, 18
year old women, 20 year old women, and 21 year old men. The
Chi-Square totals for these are shown in Table XII.

TABLE XII

Cell Chi-Square Totals for the Independence of Time
Tesg for Males and Females Agga ?7-25

AGE SEX TOTAL CHI-SQUARE P-VALUE
18 Male 72.38 < ,0003
18 Female 110.10 < ,0003
20 Female 79.66 < ,0005
21 Male 110.20 < ,0003

There were no deficient unconditional transition prob-
ability cells in this test. For the 20 year old female and
21 year male conditional transition probability matrices it
was necessary to accept one empty cell in each. In light of
this, one should view the tests where the assumption was
violated with caution.
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V. CONCLUSIONS AND RECOMMENDATIONS

A. MODELLING FLOW

The labor force modelling technique used in this study
has provided interesting insights intoe the flow of individ-
uals between segments of the labor force, When examined in
N terms of sources and destinations, the data showed several
i trends and identified a number of issues for further
. research,

1. Flows Into the Military

{4 a. High School and College

v The difference batween high school and college
Eﬂ as a source of military manpower proved to be striking.
While high school was a rich source that declined with age, )
g'a college provided only a fraction of the total entrants in
N the survey. ' Analysis of data which contains a higher
y proportion of officers than is found in the NLS is necessary
before any substantial conclusions can be raached.

b, Working Full Time or Part Time

] Those working full time or part time were gener-
ally found to enter the military at very low percentages.
Y, It was observed that not only does the probability of

entering the service decline with age after high school, but
f% is further eroded if an individual chooses employment in the
?‘ private sector at that point.

. ¢. Not Working

The military was chosen by those unemployed or
out of the labor force with relatively high frequency. A

e T
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e more focused effort on this group might include an attempt
:&: to compute the percentage qualified for military service to
ﬁﬁ . determine if the percentage who entered in this study was a
: significant proportion of all who could enter if they chose
to do so. The NLS contains the mental, physical, and moral

data necessary to address this question.

d. The Military

-fj The probability of remaining in the military
- from one period to the next was among the highest flows
observed, The observed frequencies probably result fiom a
ey combination of those continuing te serve through their
by current enlistment and those reenlisting upon completion of
) their initial contract. Through the use of other screening
. variables in the NLS, it would be possible for future
 researchers to determine the distribution between the two
and therefore gain access to information relevant to indi-
vidual reenlistment decision behavior £from the viewpoint of

oy stayers. This information could then be compared to that
4 - galned by examing the leavers to describe more accurately
ﬁé ‘the differences.

i 2. Other Selected Flows

A large percentage of individuals elected to remain

gp in the same category over the periods studied. For example,
g% women out of the labor force tended to remain out of the
fﬁ labor force. Research into the determinants of this behav-
;% jour would be the next step in an extention of this work.
égﬁ Questions of interest include:

.% l. Is the permanent nature of a category primarily a
';; function of category or individual characteristics?

} 2. Are the individuals who do not move -satisfied with
{ their current employment or are other forces
E dominant?




e
‘:ﬁﬁ 3. Do individuals who have reached a "permanent' state
EHT continue to seek cthers alternatives? ¥
. 4, TIf they do seek cuther altarnatives, tc what degree
o must the alternative be more appealing to induce
0 movemer.t ?
p$ 5. Are there other variables which may aid 4in the
* prediction and understanding of these labex force
‘é trangiticn probabilities?
\’,.;E B. STABILITY TESTING 1
1uﬁ Since transition probabilities zre stablé across time, :?
Ay the utility of these transition matrices as a forecast tool |
ﬁ\? is enhanced. Unfortunately the impact of axternai factoirs
'\’Q% such as the unemployment rate, comparability of military to
if. ~ civilian compensation, the state »f the national economy’y
:Jﬁt and public regard for the military, could not be examined .
}é because thase findings were based on ,observations aver a X
_f very limited time period. | '
:.Ej . C. CHI-SQUARE TEST FOR MARKOV TNDEPENDENGE ' ‘ R -
‘ﬁ& ' The Chi-Square test for Markov iandapendence confirmed 1
" the belief that this system of transiticn probabilities is
,.K not a Markov process. Tt was interesting to ncte that the
:’%ﬁf sum of the chi-square vzlues was observed Lo decline with "
1 E age. The obvious question would be, "Is there an age where
'!A{ the system is independent of time?” The nax*% step, aside
- ;g; from answering the previous question, should be an ext.ncion
d&; of this resei:i.h to a greater number of time periods to
ff?f determine how far back cne must go in order for the diffesr-
.f;?”; ence between the conditional and unconditional probabilities
L to bacome insignificanc. If the exact amount of historical
¢i1¥ data necessary to estimate transition probabilities accu-
.N;: rately were known, a major improvement to forecasting
.%2 metinds shknuld be achieved.
e
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~SED TO CREATE THE SAS AND SPSS SYSTEMS FILE

APPENDIX A
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APPENDIX D

CONDITIONAL TRANSITION PROBABILITIES BY AGE AND SEX FOR

80-81

CONﬁITIONAL TRANSITION PROBABILITIES FOR 17 YEAR OLD MALES
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CONDITIONAL TRANSITION PROBABILITIES FOR 19 YEAR OLD MALES
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CONDITIONAL TRANSITION PROBABILITIES FOR 20 YEAR OLD MALES
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CONDITIONAL TRANSITION PROBABILITIES FOR 21 YEAR OLD MALES
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