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O DEPARTMENT OF THE ARMY
US ARMY CONCEPTS ANALYSIS AGANCY

SETHUOA , MA ~~YL~ND ZOOT4

IN ~~~~ .Y BWUI SO

~~CA—MRR 13 April 1979

SUBJECT: Firs t Tern Reenlistment Projection by Military Occupational
Specialty t i— RPM )

Assistant Secretary of the Army
(Manpower and Reserve Affairs)
Washington , DC 2031 0

1. Reference : Letter , Office of the Assistant Secretary of the Army,
dated 11 Jan 78, subject: Tasking Di rective - First Tern Reenlistment
Projection by Military Occupational Special ty (1-RPM) .

2. The US Army Concepts Analysis Agency (CAA ) has conducted a study to
analyze the reenlistment behavior of first term soldiers and developed a
forecasting method that will assist personnel managers In focusing and
applying accession and retention programs at the military occupationa l
specialty (MOS) level . This work, reported In the attached document, has
resulted in a quantitative reenlistment forecast methodology for application
in the management of enlisted personnel . This report also provides insights
and observations on the reenlistment and separation behavior of FY 73 and
74 accessions which may be useful to enlisted manpower managers .

3. The 1-RPM methodology for estimating the reenlistment behavior of
first term soldiers by MOS is based on a multi -dimensional , demographic
view and resul ts In improved short-term persrnnel forecasts. A test which
compares the 1-RPM forecasting model to currently used methods indicates a
50 to 60 percent reduction in projection error. Such improvements in
estima ting reenlistment behavior provides the Army a mechanism with wh i ch
to manage its personnel resources better.

1 m c i  ENN IS C. WHITEHEAD, R .
as MG , USA
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SUMMARY

1. PROBLEM. Army manpower managers concerned wi th planning for
the enlisted force have been hampered by an inabil ity to project
accurately the rates at which sol di ers reenlist in their military
occupational specialties (MOS). Inaccurate projections are felt
throughout the personnel community, to the Army ’ s detriment , be-
cause budgets, training school s, recruiters , and force planners
are infl uenced heavily by the projections they receive. An im-
proved projection method would reduce the turbulence for manpower
managers and make more efficient use of Army resources. There-
fore , a need exists for a methodology which projects first term*
reenlistments in a manner that improves the quantitative accuracy
at both the Army and MOS level .

2. PURPOSE. The purpose of the First Term Reenlistment Projec-
tion by Military Occupational Spec i al ty (1-RPM) Study is to de-
velop and implement a methodology for projecting fi rst term reen-
listments in a manner that:

a. Improves the quantitative accuracy of reenlistment projec-
tions at the MOS level.

b. Provides an improved capability to formulate and assess
policies designed to Influence the flow of first term reenlist-
ments.

3. BACKGROUND. As more and more sophisticated equipment Is in-
troduced i nto its Inventory , the Army must carefully manage its
manpower resources in order to maintain the quality and quantity
of sol diers requi red to accomplish its mission.

a. The Army ’s enlisted force is divided into two broad catego-
ries : first term sol diers and career sol diers . First term sol-
diers are individua ls who are serving in their initial enlistment ,
and career sol diers are those sol diers who have reenlisted at
least once. Effective management of the Army ’s manpower resources
requi res that the first term soldiers be monitored and controlled

• *Fjrst term sol diers are those soldiers on their first enlist-
ment , i.e. , have not reenlisted.
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from the accession point to the point that they enter the career
force by reenlisting. The degree to which personnel managers can
monitor , control , and predict the reenl i stment behavior of the
fi rst term sol diers directly impacts how effectively the personnel
and skill requi rements for the career force are met.

b. Current reenlistment projection model s provi de managers
with reenlistment projections at an aggregated or Army-wi de level .
These models are limi ted in their abilit y to Incorporate the ef-
fects of changes in reenlistment patterns or personnel policies.

4. METHODOLOGY SYNOPSIS. The initial focus of the 1-RPM Study . I

was an analysis of historical separation and reenlistment behavior
to identify separation and reenlistment trends and patterns. The
trends and patterns were then to be used in devel oping and impl e-
menting a reenlistment forecast methodology which models reenlist-
ment behavior and also provides a capability for formulating and
assessing first term reenlistment policies.

a. The data base provided and used in this study consisted of
records for all Army nonprior service accessions duri ng fi scal
years (FY ) 73 and 74. Demographic subpopulations were identified
and used in predicting reenlistments. The demographic vari ables
used to define the subpopulations were sex , race , pay grade , edu-
cation and age. Using the initial expiration of term of service
(ETS) date as a reference point , separation distributions , reen-
listment rates and reenlistment distributions were calculated.
The initial ETS date was computed for each record by adding the
term of service entry to the accession date. The separation dis-.
tributions provided information on when , relative to the ETS date,
that the separation occurred (by Army definition: a reenlistment
is a separation). Reenlistment rates were computed by dividing
the number of reenlistments by the number of separations for the
desired l evel of detail , i.e. by term of service (lOS), subpopula-
tion , and ETS month. The reenlistment distributions established
patterns of when a reenlistment occurred relative to a soldier ’s
ETS date.

b. To forecast reenlistments for a poi nt in time , a forecas t
methodology must first predict that a reenlistment will occur and
then predict when the reenlistment will occur. The 1-RPM metho-
dology takes into account that a relatively small proportion of
reenlistments occur wi thin one month of a sol dier ’s initial ETS
date. Therefore, to forecast reenl i stments for a 12-month period ,
the reenlistment projection must include personnel who reenl i st at
some point prior to and beyond their ETS date as wel l as at their
ETS date. The forecast methodology used the separation distribu-
tions to estimate when separation will occur and then by applying

vi
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the reenlistment rates to the projected separations , the number of
reenljstments is forecast. The reenlistment distributions are
used to spread the number o~ reenlistments over a specified timeperi od to complete the forecast.

c. The effects of pol icy changes were observed in the separa-
tion and reenlistment dis tribut ions from the historical data.
These observed effects can provide insights into modeling any fu-
ture pol icy changes. Future policy changes which impact on par-
ticular subpopulation (s) could be analyzed by develo ping a fore-
cast for the current policy , and then after modif ying the subpopu-
lation sizes to reflect the new policy , a new forecast could be
developed. The results of the two reenlistment forecasts could
then be compar~d to assess the impact of the change.

5. OBJECTIVES. The study objectives defined in the 1-RPM tasking
directive were met as follows:

a. Objective 1. Improve fi rst term reenlistment forecasts at
the MOS level by quantify i ng influences wi thin the reenlistment
environment and integrating them i nto reenl i stment projections.

(1) The objective was met by using demographic subpopula-
tions to predict reenllstments at the Army and MOS level . This
produced a significant improvement over current reenlistment pro-
Section methods. In a test case, the 1-RPM forecasting model r~-duced the projection error by 50 percent over the current methods
which use aggregate reenlistment rates.

(2) An analysis of the effects of certain exogenous vari-
ables (unemployment rates , Consumer Price Index , and wage ratios)
on first term reenlistment rates produced no significant results
which coul d be integrated i,:to the forecast model .

b. Obj ective 2. Identify and quantify trends in first term
reenlistment behavior in a manner that facilita tes the formulation
and evaluation of accession and retention policies.

(1) This objective was met because the 1-RPM Model permi ts
— the quantify i ng of certain accession and retention policy changes

which impact on the separation and reenlistment distributi t ns or
the number of ETS eligibles by lOS and/or subpopulation. By de-
veloping a reenlistment forecast under the proposed policy change
and comparing the results to those under the current pol icy, the
effects of the pol icy change can be analyzed.

(2) The separation and reenlistment distributions developed
from the historical data base quantified first term reenlistment

vii 
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behavior in a manner that prov i des i~s1ghts into the devel opment
of future pol icy changes. Past maj..r policy changes involved the
modification of the reenlistment window . The reenlistment window
is the range of time in which a sol dier is eligible to reenl i st;
currently, the window is 180 days, which means that a sol di er is
not eligible to reenlist until he is wi thin 180 days of his ETS
date. Past changes in the reenlistment window affected when ,
relative to his ETS date, the reenlistment occurred. The trends
di splayed by the historical reenlistment distributions duri ng the
periods of the two policy changes (changes in the reenl i stment
wi ndow) provide insights into formulating and evaluating future
policy changes.

6. ESSENTIAL ELEMENTS OF ANALYSiS. Listed bel ow are the essen—
tial elements of analysis (EEA) from the 1-RPM study directive and
the applicable 1-RPM study results which are responsive to the
EEA.

a. “What vari ables external to the Army infl uence first term
reenlistment behavior? Can the effects of the variables be quan-
tified?” The most important factors infl uencing behavior of FY 73
and FY 74 accessIons (sol diers whose reenlistment decisions would
occur in FY 76, 77, and 78) were pay grade, race , education , term
of serv ice , sex, and age. In analyzing the reenlistment rates for
personnel who reenlist/separate wi thin one year prior to their ini-
tial ETS date, behavioral patterns could be correlated wi th these
factors. The analysis of the effects of three exogenous variables
did not yield any significant correlations.

b. “What Army policies influence reenlistment behavior? Can
the effect of these policies be quantified? ” The 1-RPM Study exa-
mined separation and reenlistment patterns exhibited by FY 73 arid
FY 74 accessions. The effects of Army policies that al tered the
time at which a reenlistment can occur were observed in the hi s-
torical data. The changing of the reenlistment wi ndow produced
changes in the reenlistment distributions that could prov ide valu-
able insights in quantifying any future changes in the reenlist-
ment window.

c. “Can existing data and data structures be used to develop
reenlistment forecasts at the MOS l evel that interface with the —

ELLM-COMPLIP Model s?” No. A new Army personnel data base Is cur-S
rently under development which will permi t the tracking of reen-
listment and separation behavior at the MOS level . The current
Army personnel data system maintains the present MOS for each in-
dividual but contains no MOS hi story for the individua l . As an
abstract from the current personnel data system, the 1-RPM data
base does not contain sufficient information for tracking MOS

v iii
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patterns for any peri od ~ time. The differing level s of aggrega-
tion and methodological oifferences prohibi t interfacing of the
two models. The 1-RPM data base prov i des Information for fore-
casting in the very near term, 1 to 12 months, but does not pro-
vide sufficient data for forecasting one to five years into the
future as required by the ELIM-COMPLIP Model .

d. “What kind of personnel policies can be quantified and in-
tegrated into 1405 forecasting?” One of the key inputs into the
forecasting model is the subpopulation , or demographic , composi-
tion of the ETS eligibles for a given period of time. A personnel

• j policy , either at the 1405 or Army level , that would modify the
subpopulation profiles coul d be analyzed by comparing the results
of the reenlistment forecasts under the conditions of new policy
to the results of the reenlistment forecasts under the current
policy. An example of this would be a new policy that for some
reason requi red all reenlistment eligibles to be high school
graduates. The effects of this policy change , be it at the MOS or
Army level , coul d be examined by setting equal to zero the reen-
listment rates of all subpopulations that contain non-high school
graduates and making a new forecast. The results of the new fore-
cast coul d be compared to the forecast based on current policy to
determine the effects of the pol icy change on near term reenl i st-
merits.

7. OBSERVATIONS . The major observations resulting from this
study of the reenlistment process are as follows :

a. The 1-RPM forecasting methodology provides a significant
improvement In reenlistment projections when compared to current
methods.

(1) This improvement is attributed to the use of subpopula-
tion reenlistment rates and to the importance of the time dimen-
sion.

(2 ) Sensitivity analysis conducted as part of the study ef-
fort illustrate d the advantage of using subpopulation reenlistment
rates rather than aggregate rates.

b. It is not enough to predict the number of reenhistments .
The most cri tical problem is to determine when the reenlistolents

— will occur.

(1) Al though the historical data reflects that the majori ty
of reenlistments occur prior to a soldier ’s initi al ETS , between
12 and 18 percent of the reenl istments occurred after the sol dier
had passed his initial ETS date .

ix
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(2) The reenlistment rates for extendees are higher than
those rates for separations occurring prior to ETS .

c. The effects of policy changes which altered the size of the
reenlistment window can be observed in the historical data.
Changing the reenlistment window appears to have infl uenced when
reenllstnnents occurred relative to an individual ’s ETS date. The
distribution of reenuistments over the period one year prior to
the ETS date illustrate s the shift of reenl i stments caused by the
pol icy change. For example , the largest proportion of reenlist-
ments occurred during the first month of reenlistment eligib ility
under both the 90- and 180-day reenlistment windows. These obser-
vations provide insights into quantifying future changes in the
reenlistment window.

d. Analysis of two years of data on the reenlistment rates for
three- and four-year term of service enl i stees who separate (a re-
enlistment is a separation) wi thin one year prior to ETS indicates
an increase in the rates of reenlistment.

e. The most significant variables as predictors of reenl i st-
ment behavior for FY 73 and FY 74 accessions were pay grade , race,
education , term of service , sex , and age.

f. The best single discriminato r of reenlistment behavior is
pay grade . The higher pay grade groups reenlist at a rate four or
five times higher than their l ower grade counterparts. This re-
flects the policy requiring that reenuistees must obtain a waiver
if their pay grade is not E-4 or above.

g. An analysis of the effects of exogenous variables (unem—
ployment rates, Consumer Price Index , and wage ratios) on reen-
listment showed no significant relationship to the reenlistment
rates.

x
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FIRST TERM REENLISTMENT PRO JEC T ION BY
MILITAR Y OCCUPATIONAL SPECIALTY

(1—RPM)

CHAPTE R 1

INTRODUCTION

1-1. PURPOSE. The US Army Concepts Analysis Agency (CAP.) was
tasked to conduct a category 1 (manpower and personnel ) study to
develop and Implement a methodology for projecti ng first term re-
enlistments that would improve the quanti tati ve accuracy of reen-
listment projecti ons at the military occupati onal speci alty (MOS)
level . The tasking directi ve also requi red that the methodology
provi de a capability to formulate and assess pol~ci es designed to
i nfl uence the flow of fi rst term reenlistments .

1-2. BA CKGROUND

a. As the Army i ntroduces more and more sophisticated equi p-
ment i nto its i nventory, the Army must carefully manage its re-
so urces in order to mai ntai n the quality and quanti ty of soldiers
requi red to accomplish its mission. Manpower is a pri mary re-
source whi ch must be moni tored and control led from the accession
point to the poi nt that the fi rs t term sol dier enters the career
force by reenlisting. The degree to which personnel managers can
moni tor , control , and predict the reenlistment behavior of the
fi rs t term sol dier di rectly impacts how effectively the personnel
and skill requi rements for the career force are met.

b. Current reenlistment projecti on models provi de managers
wi th reenlistment projecti ons at an aggregated or Army -wi de level .
These models are limi ted in thei r ability to incorporate the ef-
fects of changes in reenlistment patterns or personnel policies .

1-3. SCOPE. The 1-RPM Study encompasses the followi ng areas :

a. Investi gati on and analysis of factors that i nfluence fi rst
— term reenlistments .

b. Review and analysis of accession and reenlistment polici es.
— 

c. Revi ew and analysis of existi ng forecasti ng methods and
systems .

• d. Derivati on of MOS reenlistment rates .

1—1
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e. Sensitivi ty tes ti ng of assumpti ons and reenlistment vari-
ables .

1-4. OBJECTIVES. The objecti ves of the i-RPM Study were to: •
1

a. Improve fi rst term reenlistment forecasts at the MOS level
by quanti fying influences wi thi n the reenlistment envi ronment and
integrati ng them into reenlistment projecti ons .

b. Identi fy and quanti fy trends in firs t term reenlistment be-
havi or in a manner that facilitates the formulation and evaluati on
of accession and retention policies .

1-5. ESSENTIAL ELEMENTS OF ANALYSIS (EEA). The EEA pertai ni ng to
this s tudy are listed below .

a. What vari ables (external to the Army) infl uence firs t term
reenlistment behavior? Can the effects of these vari ables be
quanti fi ed?

b. What Army pol ici es infl uence reenlistment behavi or? Can
the effects of these vari ables be quanti fi ed?

c. Can exi sti ng data and data structures be used to develop
reenlistment forecasts at the MOS level that i nterface wi th the
ELIM_COMPLIP* Models?

d. What kind of personnel policies can be quanti fi ed and inte-
grated into MOS forecas ting.

1-6. ASSUMPTIONS. Major assumpti ons perti nent to the study and
specifi ed in the taski ng di recti ve are :

a. The quality of existi ng reenlistment data from the FY 73
and FY 74 accession fi les is sufficient to support statistical
analysis at the MOS level .

b. The demographi c content of the fi rst term force is a valid
basis for predicti ng reenlistment behavior at the MOS level .

1— 7. STUDY LIMITS. Limi ts s peci fi ed in the taski ng di recti ve for
this study were :

*Enlisted Loss Inventory Model - Computati on of Manpower Pro-
grams Usi ng Li near Programi ng (ELIM-COMPLIP) are manpower planni ng
models used by ODCSPER to generate manpower programs.

1-2
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a. The study will develop and analyze reenlistment rates for
first term sol di ers who in FY 76, 77, and 78 are in thei r thi rd
and fourth years of service.

b. MOS forecasts will be limi ted to sol di ers enteri ng the
foL’rth and fifth year of service from 1-12 months in the future.

c. The study will address the feasibility , but not the actual
~ntegration , of the 1-RPM Study results and/or model i nto the
ELIM-COMPLIP and PIA/YOS* Models and the RETAIN** System.

1-8. POLICY EFFECTS. The reenlistment policies considered in
this s tudy were:

a. The reenlistment eligi bility requi rement that speci fi ed
that a soldier was not eligible for reenlistment , except for the
good of the service , unless 21 months of acti ve service had been
completed. This policy was in effect unti l 1 Apri l 1975.

b. Effective on 1 Apri l 1975, a °O-day reenlistment window
policy was established. The 90-day window meant that a soldi er
did not reach reenlistment eligi bility unti l 90 days pri or to ETS.
This pol i cy did not affect reenhistments classifi ed as for the
good of the service.

c. By 1 May 1977 the reenlistment window had been expanded to
180 days. The expans i on process occurred over a three-month
period. On 1 March 1977 the wi ndow was 120 days , on 1 Apri l 1977
the wi ndow was increased to 150 days , and on 1 May 1977, the
180-day wi ndow was established.

1-9. STUDY REPORT . The remai nder of thi s report presents a de-
tai l ed discussion of the study methodology and applicati ons
(Chapter 2); a discussion of the data extracti on processes
(Chapter 3); a descripti on of the forecast methodology (Chapter
4); and the analysis of the effects of the exogenous vari ables on
the reenlistment rates (Chapter 5). The study observations are
presented in Chapter 6, and a seri es of appendi ces provi des de-
tailed i nformati on to support specifi c discussions wi thi n the main
report.

*personnel Inventory Analysis/Year of Service Model (PIA/YOS)
Is a ODCSPER model used to project current MOS i nventori es up to
four years i nto the future.

**RETAIN is a automated reenlistment management system used by
M I LPERCEN .

1-3
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CHAPTER 2

METHODOLOGY AND APPLICATIONS

2-1. INTRODUCTION . This methodology chapter provi des a general
descri pti on of each of the major steps of the 1-RPM methodology .
A detailed descri pti on of the methodology and its applicati on to
the 1-RPM data base are provided in Chapters 3 and 4.

2-2. OVERVIEW. An overvi ew of the study methodology is shown in
Figure 2-1. The basic data i nputs to the methodology process are
current data files on nonprior service , firs t term soldi ers wi th
three- or four—year ini ti al obligati ons. This firs t term data is
used as a reference source of i nformati on for estimati ng future
reenlistinents . Based on the assumpti on that reenlistment rates
are i nfluenced by demographi c characteri stics , the data base is
divi ded into disjoi nt subpopulations of sol diers . Each subpopula-
tion is characteri zed by a uni que combi nati on of demographi c
characteristi cs (e.g., male , whi te, and high school graduate).
The histori cal separati on distri buti ons , monthly reenlistment
rates , and reenlistment distri buti ons for these subpopulations are
appl i ed to the correspondi ng subpopulati on eligi bl es wi thi n each
MOS. The resul t is an estimate of reenlistments by MOS for each
month in the projecti on peri od of 12 months. Analysis of manpower
policies which affect the separation or reenlistment dis tributi on
may be performed by varying the dis tri butions , repeati ng the fore-
cast , and compari ng the results . Manpower accession policies
which affect the biographical content of the firs t term populati on
may be analyzed by varyi ng the subpopulation cell sizes and re-
peati ng the forecast. Comparison of the variati ons in the resul-
tant forecasts permi ts the evaluati on of the effect of the policy
change. The remaining paragraphs discuss each step of the reen-
listment projection methodology in more detail .

2-3. FIRST TERM INPUT DATA. These data consist of biographical
informati on on all nonpri or service soldiers includi ng speci fic
i nformati on rel ati ve to the time of entry i nto , and separation
from, the service. The i nformati on included in this data base is
shown in Table 2-I. Accession cohort files for fiscal years (Fl)
73 and 74 were provided by MILPERCEN for use in thi s study effort.
The term of service (TOS) at entry date in the files provided a

— basis for extracti ng all records of three- and four-year enlis-
tees. These extracted records consti tuted the FY 73 and Fl 74
historical separation and reenlistment data base for three- and
four-year enlistees . This firs t term data base was used to de-
velop reenlistment subpopul ati ons , separation distri butions , reen-
listment distri butions , and reenlistment rates , each of which  is
descri bed i n  the succeedi ng paragraphs .
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Table 2-1. Fi rst Term Data

Social securi ty number Sex

Ac tive duty status Separati on date

Accession date Character of separation

Date of bi rth Type of separati on

Age at entry Months completed at separati on

Mental category MOS at separation

Education code Pay grade at separati on

Term of service at entry Mari tal status at separati on

Race Number of dependents at separati on

2-4. IDENTIFICATION OF DEMOGRAPHIC SUBPOPULATIONS. The Automati c
Interacti on Detector III (AID III) Model was used to determi ne
which candi date demographi c vari ables had a signi ficant influence
on the reenlistment rates of the Fl 73 and Fl 74 fi rst term popu-
l ati ons. For example , is there a signi ficant difference between
reenlistment rates for males and those for females ? If so , then
the development of separate reenlistment rates for males and
fema les is warranted. The AID Model performs a seri es of succes-
sive bi nary splits which subdivide the enti re reenlistment popula-
tion into subgroups , possessing certain demographi c characteri s-
tics , that display the greatest difference in reenlistment beha-
vior. Fi gure 2-2 illustrates thi s process. In Fi gure 2-2 , an ex-
ample enlisted population of 10,000 soldi ers displayed an overall
histori cal reenlistment rate of 0.08. Wi thi n the total popula-
tion , the greates t di fference in reenlistment behavior was di s-
played between black soldiers (0.15 reenlistment rate) and whi te
soldi ers (0.05 reenlistment rate). Wi thi n the black population of
3 ,000 , males reenlisted at a rate of 0.20 and females at a rate of
0.05. The AID Model conti nues thi s process unti l no signi ficant
di fference in reenlistment behavi or is detected or unti l the cell
sizes become too small (user speci fi ed). The vari ables which the
AID Model uses to split the reenlistment groups will be used to
defi ne the demographic subpopulations for which Fl 73/Fl 74 reen-
listment rates will be developed.

2-3
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*Notj onal
**Reenlj stment rate

10 ,000*

Parent
population .08**

3,OflO ace 7 ,000

Nonwhite .15 White .05

2,000 ex 1,000

[ Male 
1

.20 ~~~~~~~~~~~ e . O 5

• Fi gure 2-2. Deri vati on of Subpopulati ons Usi ng AID UI
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2-5. SEPARATION DISTRIBUTION S. ~i nce , In order to reenlist , a
soldi er must fi rst separate from the Army , an esti mate of the ac-
tual poi nt in time when each sol dier wil l  separate is a prerequi-
s i t e  to estimati on of the number of reenlistments duri ng each time

• period. To analyze the occurrences of separati ons , separati on
distri buti ons were developed using the fi rs t term data base. Each
record i n the data base was exami ned , and the i ni ti al ETS date was
computed by addi ng the TOS peri od to the accession date. The ac-
tual separation date on each record then was compared to the cal-
culated ETS date, and the record was tallied i nto one of four time
peri ods or cells based on this comparison . This division proce-
dure is shown in Fi gure 2-3.

a. Cell 1 contai ns separations occurri ng more than 12 months
pri or to the ini tial or calculated ETS date. For example , if the
record i ndicated an accession date of November 1972 and the lOS
was three years , the sol di er 1 s i ni ti al ETS date would be November
1975. If the record i ndicated a separation date of September
1974 , then the sol di er separated 14 months pri or to the ini ti al
ETS date, and a tally would be made in Cell 1.

b. Cell 2 contai ns separati ons occurri ng wi thi n one year prior
to the ini ti al ETS date. For the example descri bed in the previ-
ous paragraph , if the separati on date had been October 1975, the
separation would have occurred wi thin one year of ETS ; specifi-
cally, one month prior to ETS and thus would be counted in Cell 2.

c. Cell 3 contai ns separati ons occurri ng between 1 and 12
months beyond the ini tial ETS date , i. e., an extension. For the
same example , if the separati on date was January 1976, then the
soldier separated wi thi n the 1- to 12-month i nterval beyond the
ini tial ETS; speci fically, two months beyond the ini tial ETS and
thus would be tallied in Cell 3.

d. Cell 4 contai ns separati ons occurri ng more than 12 months
beyond the ini tial ETS. In the example descri bed previ ously, a
separati on date of February 1977 would I ndicate a separati on 15
months beyond the ETS date and therefore would be counted in Cell
4.

2-6. REENLISTMENT DiSTRIBUTIONS. Reenlistment distri butions were
developed in a similar manner as the separation distributions de-
scri bed in paragraph 2-5. Instead of comparing the separati on
date to the ETS date , reenlistment di stri buti ons were determi ned
by checking the separation code on the record , and if the separa-
tion code i ndicated that the cause of separati on was for reenlist-
men t, a tally was made in the appropriate cell.

2-5
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Speci fi c informati on is retai ned on reenlistments so that the
month of reenlistment wi thi n each cel l may be predicted. To ac-
complish this task , the four cells are divided i nto subcells which
i ndicate in which month the reenlistments occurred wi thi n the
given cell. For example, Cell 2 would be subdivided i nto subcells
12 through subcell 0. Subcel l 12 would contai n a tally of reen-
listinents occurri ng 12 months prior to ETS , subce ll 11 would con-
tai n a tally of reenlistments occurring 11 months prior to ETS,
and likewise , subcel l 0 would contai n a tally of reenhistments
which occurred duri ng the ETS month. Reenlistment distri butions
were determi ned by Fl, TOS, and ETS month for Cells 2 and 3; but
due to the sparcity of data for Cells 1 and 4, distri butions were
calculated by the number of months from ETS rather than for each
speci fi c ETS month.

2-7. REENLISTMENT RATES. Reenlistment rates analyzed in this
study are computed by di vi di ng the number of reenlistments by the
number of separations .

a. Reenlistment rates are computed for Cel ls 1 and 4 by cohort
year , term of servi ce, subpopu lati on , and ETS month. Fi gure 2-4
graphically shows reenlistment rate calculations for one cohort
year , one term of service , and one cell. For each subpopu lation
and ETS month , the reenlistment rate is computed as:

Rsm
s m 5 sin

for each s = 1 to 24 and m = 1 to 12 where :

(1) R is the number of reenlistments in subpopulati on 5
and ETS mon~~ m;

(2) Ssm is the number of separations in subpopulation s and
ETS month m; and

(3) RRsm is the reenlistment rate for subpopulation s and
ETS month m.

b. Reenlistment rates are computed in Cells 2 and 3 by cohort
year , term of service , subpopulati on , and ETS month. The total
reenlistinents and separations for each ETS month are computed by
summi ng across the subcells. The reenlistment rate for each ETS
month is computed by di vi di ng the total number of reenlistments
for the ETS month by the number of separati ons for the ETS month .
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2-8. POLICY ANALYSIS. The effects of policy changes on firs t
term reenlistments can be analyzed by observing patterns in the
historical data. Figure 2-1 shows policy changes interjected at
two points in the 1-R PM methodology .

a. Policy decisions which produced changes in the historical
data can be detected by exami ni ng separati on distri buti ons duri ng
a period of time before and after the policy change. A policy
change which i nfluences when a reenlistment occurs can be re-
flected by changes in the reenlistment di stri buti ons before and
after the change. Policy changes affecti ng separatio n distri bu-
tions and reenlistment distri butions also would affect the reen-
listment rates. The influence of future policy changes could be

• quanti fi ed by modi fyi ng the separati on and reenlistme nt distrib u-
tions used as i nputs i nto the forecast model . These modi ficati ons
would be based on observations of the history of changes to tnese
distri buti ons caused by past policy changes .

b. If a policy decision was such that changing the size of a
subpopulati on was produced , then the modi f ied subpopu lati on s ize
woul d serve as an i nput to the forecast model. The results of the
forecast model could be studi ed to determi ne if the desi red ef-
fects of the policy decision would be achi eved.

2-9. FORECAST METHODOLOGY. The purpose of the forecast methodol-
ogy is to predict reenlistments for 1 to 12 months i ntr~ the fu-ture. As shown in Fi gure 2-5, the total number of re~ ilistments
which occur in the projection year will come from three categori es
of Ini tial ETS years. A detailed discussion of the forecast
methodology is contained in Chapter 4.

a. This firs t year group consists of personnel who were sched-
uled to ETS in the year prior to the projection year but who re-
mai n on acti ve duty at the begi nni ng of the projecti on year.
Those remai ni ng on active duty would be for some reason other than
reenlistment (a reenlistment is a separation); so , this group of
soldi ers would be extendees . As shown in Fi gure 2-5, an estimate
is made of the number of personnel from the group who wi l l reen-
list in the projecti on year. This estimate would be determi ned by
fi rst using the separati on distri buti ons to estimate the number of
separati ons duri ng the projecti on period. The reenlistment rates
would be applied to the predicted separations to forecast the num-
ber of reenhistments . By applyi ng the reenlistment distri butions
to the reenlistments , the reenlistments would be spread throughout
the projecti on year.
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b. The second year group consists of personnel who have an
i ni ti al ETS date dun ng the projecti on year and are still on ac-
ti ve duty at the beginni ng of the projecti on year. An es timate
would then be made by applying the separati on distri butions , reen-
listment rates , and reenlistment distri butions to the ETS eligi-
bles to determine the number of reenlistments which actually would
occur duri ng the projecti on year.

c. The thi rd year group consists of personnel who have an
ini ti al ETS duri ng the year followi ng the p rojecti on year and are
on active duty at the beginni ng of the projecti on year. A predi c-
tion would be made as to the number of these people who would re-
enlist before thei r ini tial ETS and fall into the projecti on year.
This predicti on is made by applying the separation distri buti ons ,
reenlistment rates , and reenlistment distri butions to the ETS
eligibles .

2-10. EXOGENOUS VARIABLES. The reenlistment rates of personnel
reenhisti ng wi thi n one year of their ini tial ETS date and the re-
enlistment rates of personnel reenlisting wi thi n one year after
thei r ini tial ETS were studi ed for possible correlation wi th cer-
tai n exogenous vari ables (see Chapter 5). The exogenous vari ables
analyzed were the Consumer Price Index (CPI), the unemployment
rate, and the military pay to civilian pay (MP/CP) ratio. Unein-
ployment rates used in the analysis were matched as closely as
possible to the subpopulati on composition (for example , unemploy-
ment rates for the whi te, male , and young category were matched to
whi te, male , and young subpopulati on reenlistment rates.

2-11. MODEL VALIDAT ION. To validate the 1-RPM forecast methodol-
ogy , a test predicti on was made of reenlistments duri ng a test Fl
77 (July 1976—J~ine 1977). To accomplish thi s test, the data base
was queried to determi ne , at the beginning of the projecti on year ,
the acti ve duty status of personnel wi th ini tial ETS dates in the
years pri or to, during, and beyond the projection year. Using
these populations by ETS month and year as i nputs , a projection
for the test Fl 77 was calculated. The results were compared to
actual reenlistments from the data base. Also , as a test, a fore-
cast was made using the techni ques currently bei ng used to predi ct
reenlistments . Details of test results are contai ned in Chapter
4.

2-12. SUMMARY. The 1-RPM methodology provides for the study of
reenlistment and separation behavior for two cohort years of per-
sonnel records. The historical records of reenlistment/separati on
behavior allow the analysis of trends and provide insights into
future reenlistment patterns.
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CHAPTER 3

DATA EXTRACTION PROCEDURES AND APPLICATIONS

3-1. GENERAL . The data files used for the 1-RPM Study consisted
of the Fl 73 and Fl 74 cohort files. The two cohort files pro-
vided for this study effort were as suppl i ed by MILPERCEN as of
June 1978. Because it takes at least fi ve years for a cohort file
to be complete , i.e., all entries have separated , the Fl 74 cohort
file is missing numerous separation dates and other separation in-
formation. This incompleteness is particularly noticeable among
the four year lOS entries. However, the FY 73 and FY 74 files for
three year TOS entries are adequate for extracting data which pro-
vides some insights on separation distributions , reenl i stment dis-
tributions , and reenlistment rates. This chapter descri bes the
data files used in this study. The data was analyzed for errors
and completeness. Paragraphs 3-3 through 3-5 descri be the metho-
dology for calculating the separation distribution , reenlistment
distri butions , and reenlistment rates and note several observa-
tions from the results of those calculations. Observations of the
policy effects reflected in paragraph 3-6 provide some insights
Into modeling future policy changes.

3-2. COHORT DATA , STRUCTURE , AND ERROR ANALYSIS. Reenlistment
trends were developed from personnel records of soldiers who en-
tered the Army during fiscal years 73 and 74 with no prior mili-
tary service. Collectively, these records compri se the Fl 73/74
cohort files. The files were provided by Military Systems Divi-
sion , Personnel Information Systems Directorate of MILPERCEN. The
cohort files contained 362,772 personnel records wi th various
demographic vari ables. Table 2-1 provides a list of the vari ables
considered relevant to this study , though it is not an exhaustive
list of the cohort variables.

a. Prior to any analysis , the cohort data were screened to
eliminate early attritions and enlistment options other than three
or four years of service. Early attrition is quantified as the
failure of a sol dier to complete 18 months of service before sepa-
rating. Figure 3-1 shows how the 1-RPM data base evolved from the
cohort files. The 1-RPM data base contains 60.2 percent (218,236)
of the original cohort data. Earl y attritions account for 18 per-
cent of the records elimi nated. The remaining 21.8 percent were

• eliminated because the enlistment option was not three or four
years, i.e., option was two, five , or six years.

3-1
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(21.8%)
ther than

3- or 4-yea
enlistment

1-RPM

preprocessor

Early*
ttritlons

(18% )

*~~ta losses

Figure 3-1. 1-RPM Data Base Development

b. Data quality was an integral part of this study. An analy-
sis was made of the frequency at which illogical or invalid data
entries occurred. This quality assurance check was to first es-
tablish reasonable bounds for each vari able. A check was made of
each record and if the entry for each vari able on that record was
not wi thin the prescri bed bounds , the entry was considered to be
in error. For example , if the age code entry indicated that the
sol dier was 10 years of age at entry , an error obviously had oc-
curred and an error tally was made. An assumption was made that
the entries were correct if they were wi thin the logical bounds
that were established for each vari able. For example , if the sex
vari able indicated that the individual was male , the v a l i d i t y  of
this entry was not questioned. This analysis noted the number of
records that were error free, the number that had one to five er-
rors respectively, and the number wi th more than fi ve errors (see
Table 3-1). In addition , an assessment was made of the error rate
by individual variables (see Table 3-2). As can be determined
from Table 3-1 , 94.1 percent of the 1-RPM data had two errors or
less. When this observation Is considered concurrently wi th the
results of Table 3—2 , it is very probable that the two or less
that were noted actually occurred for the mari tal status and/or
the dependent vari ables. The large occurrences of errors (blank
entries) for mari tal status and dependents precluded these vari-
ables being selected as candidate Independent variables in this• study.

3-2 
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Table 3-1. Detectable Record Error Frequency
Distributions

Percent occurrence a

Error frequency Fl 73 FY 74 Total

O (error free) 3.5 12.9 8.0

1 13.1 36.3 24.4

2 74.9 47.6 61.7

3 7.4 2.6 5.0

4 0.7 0.6 0.6

5 0.3 0.1 0.2

>5 0.2 0.0 0.1

aPercent occurrence reflects all v~~iables considered and not
just thosc~ variables actually used to describe demographic sub-
populations and predict reenlistments.

3—3
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Table 3-2. Detectable Error Frequency Distributions by Vari able

Percent error occurrence

Variable FY 73 Fl 74 Total

Social security number 2.3 2.4 2.3

Mental group 0.8 0.5 0.6

A;e code 0.5 0.4 0.5

Education code 0.2 0.3 0.3

Term of service 0.0 0.0 0.0

Race 0.0 0.0 0.0

Sex 0.0 0.0 0.0

Separatio~ MOS 1.5 1.3 1.4

Pay grade 0.4 0.3 0.3

Muri tal status 88.9 84.3 86.7

Depelident code 80.8 49.4 65.6

3-3. SEPARATION DISTRIBUTIONS

a. Data Cul l ection. As descri bed in Chapter 2, separation
distributio ns were constructed by examining each record and deter-
mining the differeace in months between the actual separation date
and the initial ETS date. Based on this difference , the record
was tallied In one of four distinct cells (see Figure 2-3). Cel l
1 consisLed of separations occurri ng more than 12 months prior to
ETS, and Cell 2 consisted of separations occurri ng 12 months to 0
months prior to ETS date. Cells 3 and 4 contain information on
separation actions occurring after ETS , i.e., extensions. Cell 3
contains extensions of 1 to 12 months , and Cel l 4 recorded exten-

• sions of more than 12 months. Separation distributions were de—
ter’mined by FY , lOS , and 5ubpopulat lon. The proportion of separa-
tions for each cell was computed by dividing the value in each
cell by the total for all four cells. Appendix 0 contains tables
showing the results of this process.

3-4
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b. Observations

(1) The separation distribu tions compiled for the two cohort
files provide some important insights into separation patterns.
Realizing the incompleteness of the FY 74/4 (FY 74 cohort file ,
four-year lOS) group, observations can be made only on the remain-
ing three groups. Figure 3-2 shows a compari son of the proportion
of separations in each cel l by the two cohort years and TOS
grou ps. A compari son of the two three-year TOS groups shows a
very sim ilar pattern. In Cell 1 the proportions vary between 0.11
and 0.12, wh i le the values in Cel l 2 are between 0.71 and 0.75.
This sli ght di fference coul d probably be attributed to the pol i cy
change in April 1975 that modified the reenlistment window. For
exam p le , for part of the Fl 73/3 group, the requi rement was for 21
months of serv ice to be completed , and ~ur part of that group andthe Fl 74/3 group, the policy requirement restricted reenlistments
to 90 days prior to ETS. (This window requirement does not apply
to reenlis tinents for the “good of the service. ”) The distribu-
tions for the three- and four-year 105 groups show a significant
difference. A much higher proportion of the four-year TOS group
falls into Cell 1, and therefore a smaller proportion of separa-
tions fal l into Cel l 2 when compared to the three-year lOS groups.
This could be because Cell I for the three-year TOS grou p reflects
separations over a six-month period and Cell 1 for the four-year
lOS group reflec ts separation over a 18-month period.

(2) Several other observations can be maoe concerning sepa-
ration patterns in subpopulations. In general , females ten d to
separate earlier than males. This was observed In the hi gher val-
ues in Cel l 1 for females. For both males and females , the l ower
pay grade (E-1 to E-3) subpopu lation s tend to separate earlier
than the E-4 and above subpopulations. Within Cel l 1 , the non-
high school graduates separate at a higher proportion than the
high school graduates. This difference between education level s
is not as pronounced in Cells 2, 3, and 4. The changes in the
width of the reenlistment window affect the distribution of reen-
l istments wi thin Cel l 2. Reenlistment distributions must be de-
termined wi thin cells to confirm the premise that reenlistments do
not occur uniforml y around an ETS month.

- 
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Figure 3-2. Compari son of Cohort Separation
Distributions
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3-4. REENLISTMENT DISTRIBUTIONS

a. Data Col l ection. Reenlistment distributio ns were developed
in a fashion similar to the separation distributions. Each reen-
listment was examined to determine whether it should be tallied in
Cell  1, 2, 3, or 4. However , the reenlistment tally wi thin each
cel l was further subdivided into the month wi thin the cel l in
which the reenlistment occurred. This In effect was a subdivision
of each of the cells into subcells. The reenlistment distribu-
tions are used in the forecast methodology to break down the total
projected reenlistments in each cel l into reenlistments by month.
Separate re- . listment distributions were developed for each FY ,
lOS, and ETS month for Cells 2 and 3, but due to the lac k of data ,
only for FY and TOS for Cells 1 and 4.

(1) Separate reenlistment distributions for Cells 1 and 4
were calculated for each F? cohort and each of the two TOS. How-
ever , separate reenlistment distributions were not calculated for
each ETS month and subpopulation because of the scarcity of data
for these cells. The 1-RPM data base was queried to extract all
reenlistments and tally each of them in each cell according to the
difference in months between the record ’s ETS date and reenlist-
ment date. This information was collected for 36 months prior and
36 months beyond the ETS date.

(a) To compute the distributions for Cel l 1, the reenlist-
ment profiles for the reenlistments prior to ETS were used. Cell
1 is concerned wi th reenlistments occurring 13 months or mo re
prior to ETS ; so the total number of reenlistments for Cel l 1
would be the sum of reenlistments occurring from 13 to 36 months.
To determine the proportion of reenlistments for each month to ETS
period , the number of reenlistments for each month is divided by
the total .

(b) To compute the distributions for Cel l 4, the reenlist-
ment profiles for the reenlistments beyond the ETS date were used.
The procedure for Cel l 4 is the same as the one for Cel l 1 except
that reenlistmen ts for 13 to 36 months beyond the ETS date are
analyzed. The reenlistment proportion for each month beyond ETS
perio d is computed by dividing each monthly reenlistment value by
the total number of reenlistments for the 13- to 36-month period.

(2) The information contained in the subcells of Cells 2 and
3 is used to compute reenlistment distributions for those cells.
Since the majori ty of reenhistments occur wi thin the time periods
covered by these two cells , the reenlistment distributions are
computed by F?, lOS , an d ETS mon th. Ce l l  2 for each Fl, lOS , and
ETS month is subdivided into subce lls 12 through 0. Subcel l 12
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contains the number of reenlistments that took place 12 months
prior to [IS; subcel l 11 contains the number of reenlistments that
took place 11 months prior to ETS, etc.; down to subcel l 0 that
contains the number of reenlistments that occurred on the ETS
date. The reenlistment proport ion for each subcel l was computed
by dividing the subcel l value by the total reenlistments for that
particular cell , Fl , lOS, and ETS month. A similar approach Is
used for Cel l 3 except that now the subce lls indicate months be-
yond the ETS date. Subcel l 1 contains the number of reenlistments
that occurred 1 month beyond the ETS date , up to subcel l 12 whIch
contains reenllstments that occurred 12 months beyond the ETS
date. The reenlistment proportion for each subcel l by F?, TOS,
and ETS month is computed by dividing the individual subcel l val-
ues by the total number of reenlistmerts for that cel l , F?, 105,
and ETS month.

b. Observations. In the analysis bel ow , the historical reen-
listment distributions which were derived for each of the four
cells are analyzed. First , the cel l reenlistment distributions
for each cel l were compared to each other and then the distribu-
tions for each cel l were individual ly analyzed.

(1) A compari son of the reenlistment distributions for each
of the cells is shown -in Figure ~-3. The fiscal year 74 cohor t
file , four-year TOS profile is not shown because the incomplete
data would depict a distorted picture of the distributions for
this cell. As would be expected , the largest proportion of reen—
listments occur in Cell 2. The Fl 73 cohort data indicate a large
proportion of reenlistments occurri ng in Cel l 1. As will be di s-
cussed in more detail in paragraph 3-6, this was a result of the
reenlistment pol i cy duri ng that period that permi tted reenlist-
ments when 21 months of service were completed. Wi th more reen-
listments in Cel l 1, Cell 2 reflects a smaller proportion of reen-
listments. The values for Cel l 3 indicate that the reenlistment
policy changes had no significant effect on 1- to 12-month exten-
dees who reenlisted. A small difference in behavior between
three- and four-year termers can be observed in Cel l 3, al though
the difference is not significant enough to draw any conclusions.
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(2) As shown by Figure 3-3 , the majori ty of reenl i stments
occurs in Cells 2 and 3; therefore , further analysis of these
cells is warranted. 10 analyze the trend of reenlistments for the
two cohort files , Cells 2 and 3 were examined together so as to
cover a two-year period--reenlistments occurring one year prior to
ETS through reenlistments occurring one year beyond initia l ETS.
Figure 3-4 shows for the Fl 73 cohort file the proportion of reen—
listments occurring in each relative month to ETS. The three-year
TOS line shows a significant proportion of reenlistments in the 12
to 4 months prior to ETS area. This is a result of the reenlist-
ment policy during thi s period. Portions of the Fl 73/3 lOS group
were affected by the 90-day reenlistment window which is illus-
trated by the sudden increase in proportion of reenl i stments at
the three months to ETS point. Because of the effects of changing
the reenlistment window from 90 to 180 days during this period ,
the graph is bell-shaped between the -4 to +1 points on the graph.
The line for extendees is a smooth decreasing curve from the ETS
point to the 12 months beyond ETS point . The Fl 73/4 lOS group
reflects the 90-day reenlistment window policy effects exclusively
(no window change), i.e., a relatively smal l proportion of reen-
listments occurring between 12 and 4 months prior to ETS and then
a big jump at the 3 months to ETS point. Of particular note is
the same general trend of the reenlistment distributions for ex-
tendees for the three- and four-year TOS groups. Figure 3-5 is a
graph showing the reenlistment distribution across Cells 2 and 3
for the FY 74 cohort file. The three-year TOS group was subject
to a 90 day window , and this can be easily observed from the spike
in the graph at the thr’~e months to ETS point. As observed in the
FY 73 graphs , the Fl 74 cohort shows a similar relatively smooth
decreasing trend for extensions. The F? 74/4 lOS grou p was af-
fected by the reenlistment policy change that extended the reen-
listment window from 90 days to 180 days. Al though the data

• available for that year group are limited , the window effect can
be observed.

3-5. REENLISTMENT RATES. Reenlistment rates were computed at a
levei of detail sufficient to observe the differences between ag-
gregate rates and reenlistment rates by subpopulation. If no dif-
ferences could be observed , then there would be no advantage to
anal yzing and forecasting reenlistments by subpopulations.

a. Data Col l ection. The reenlistment rates generated from the
1-RPM data base for use In the forecast model are computed by di-
viding the number of reenlistments by the number of separations

L 
for the desired level of detail. The requi red level of detail for
the 1-RPM Study is cohort year , term of service , subpopulation ,
and accession (or ETS) month for Cells 1 through 4. Appendix 0
con tains tables of reenlistment rates computed for use In this
study .

L 3-10
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b. Observations

(1) By analyzing the reenlistment rates at different level s
of aggregation , some patterns can be observed. Tables 3-3 and 3-4
show the rates aggregated at the F?, TOS, subpopulation , and cel l
levels. In general , the composite rates for the two cohort files
indicate that four—year termers reenlist at a higher rate than
three-year termers. From Tables 3-3 and 3-4, some observations
can be made about some of the demographic subpopulations. Except
for Cell 1, the reenlistment rates for females at the composite
level are highe r than the rates of males. Wi thin the male (sub-
populatIons 1-16) and female (subpopulations 17-24) groups , cer-
tain patterns can be seen in both. The higher pay grade personnel
reenlist at a higher rate ; in most cases four or five times
higher , than their l ower grade counterparts. The nonwh i te groups
show reenlistment rates that are , in general , 40 to 50 percent
higher than the white subpopulations. High school graduates tend
to reenlist at a higher rate than non-high school graduates. The
ol der soldiers have a higher rate than the younger ones , but the
difference is not as pronounced as the compari son of the other
demographic variables (sex , pay grade , race, and education).

(2) With the largest proportion of reenlistments occurri ng
in the 12-0 months prior to ETS time period (Cell 2), a graphics
analysis was performed to compare the individual subpopulation re-
enlistment rates to composite reenlistment rates of all subpopula—
tions. This composi te rate is an aggregated reenlistment rate ;
i.e., the total separations for all reenlistments for all subpopu-
l a t ions  is divided by the total separations for all subpopul a-
tions. The composite rate for three-year TOS personnel for the
1—RPM data base is shown at Figure 3-6, and the four-year TOS
group composite rate is shown at Figure 3-7. A gradual increase
in the reenlistment rates for both groups can be observed to have
occurred over the two—year period shown for the figures . Figures
3-8 through 3— 11 illustratc the wide variability of some of the
subpopul ations versus a composite rate . Figure 3-8 shows an ex-
ample of a subpopulation that consistently has a reenlistment rate
lower than the composite rate. Figure 3-9 is an example illus-
trating the behavior of the largest subpopulation (subpopulation
11--male , E-4, wh i te, young, high school graduate category ) rela-
tive to the composite rate. The rates are generally l ower , but
the basic trend is similar. In Figure 3-10 subpopu lation 14 rates
are shown as being highly vari able but generally higher than the
composite rate. Figure 3-11 illustrates the relationship between
the female reenlistment rate and the c omposite rate. With the ex-
ception of two months (December 1976 and January 1q77), the female
rate was much hi gher than the composite rate.
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Figure 3-6. Composite Reenlistment Rates for Three-year TOS
Sol diers in Cel l 2
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Figure 3-7. Composite Reenlistment Rates for Four-year
lOS Soldiers in Cel l 2
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Figure 3-8. Composite Reenlistment Rates vs Subpopulation 3
Reenlistment Rates in Cel l 2
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Figure 3-9. ComposIte Reenlistment Rates vs
Subpopu~ation 11 Reenlistment Rates In Cell 2
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Figure 3-10. Composi te Reenlistment Rates vs
Subpopulation 14 Reenlistment Rates in Cel l 2
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Figure 3-11. ComposIte Reenlistment Rates vs Female
Composite Reenlistment Rates In Cel l 2
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(3) As observed in our anal ysis of reenlistment distribu-
tions In paragraph 3-4, between 12 and 18 percent of the total
number of reenlistments occurred In Cel l 3. Thus realizing the
contr ib ut i on of shor t te rm (1-12 months) extensions In making a
reenlistment forecast, the reenlistment rates wi thin Cel l 3 were
examined graphically to observe subpopu lation reenlistment rate
patterns. Figure 3-12 shows the composite rate for three-year
termers. The rates show some fluctuations , but no obvious trends
can be observe d . The composite rate for the four-year TOS group
(Figure 3-13) shows a decl ining reenlistment rate , but this is
misleading because the data source for the second year in the
curve is the FY 74 cohort file. As mentioned before , the data for
this year and TOS group are incomplete , especially in Cells 3 and
4, so any observations made from that data should be made wi th
great caution. The composite rate for Cel l 3 was compared to the
subpopu lation rates as was done for Cell 2 in the preceding para-
graph . Figure 3-14 shows a reenlistment rate for subpopu lation 3
that is generally much l ower than the composite rate. An exainina-
tion of the rate for subpopulati on 11 (F igure  3-15) shows that the
rate of the largest subpopulation oscillates about the composite .
As seen in Figure 3-16 , the rate for subpopulation 12 is higher —

than the composite for all but two months. A comparison of the
reenlistment rate for female extendees and the composite rate
(Figure 3-17) Illustrate s that the female rate is consistentl y
higher than the composite rate.

3—6. POLICY CHANGES REFLECTED IN HISTORICAL DATA

a. General. As discussed in Chapter 1, two major reenlistment
pol i cy changes occurred during the period covered by the 1-RPM
data . Both of these changes primari ly affected the reenlistment
distributions for the year/TOS groups who ETS1 d before and after
the effective date of the change. The first change was effective
in Apri l 1975 and the new policy cr~ated a reenlistment wi ndow of
90 days. The previous requi rement was that a soldier had to have
completed 21 months of service before reaching eligibility to re-
enlistment for any cause other than for the ~good of the service. ”
In March 1977, the reenlistment window was increased to 120 days
and increased each month by 30 days until May 1977, at which time
the window was 180 days. The current policy is the 180-day wi n-
dow. The fol l owi ng paragraphs report on how the various policy
changes could be observed In the historical data .
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Figure 3-12. ComposIte Reenlistment Rates for Three-year lOS
Soldiers in Cel l 3
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Figure 3-13. Composite Reenlistment Rates for Four-year
lOS Sol di ers In Cel l 3

3-20 



-

CAA- SR.- 79-5
1.0 Term of serftce 3

Subpopu>ation 3
(White , male, HSG . < 21 , 0 1-03 )

0.8

Composite rate

~ 0.6 ———— Subpopulatlon rate

0.4

\
o.C 4 —4 4 4 I I I I I I t I I I 4 I I I t I I I

.1 A 5 0 1 4 0 . 1  F N A  M 3 4  A S O  N D J  F M O M  4

1975—1917
ETS month

Figure 3-14. Composite Reenlistment Rates vs Subpopu lation 3
Reenlistment Rates in Cel l 3
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Figure 3-15. Composite Reenlistment Rates vs
Subpopul ation 11 Reenlistment Rates in Cel l 3
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Figure 3-17. ComposIte Reenl istment Rates vs Female
Composite Reenlistment Rates ‘In Cel l 3
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b. The 21 Montns of Completed Service Window. As discussed in
paragraph 3-4, the proportion of reenlistments occurri ng at the
sol dier ’s entry into the window represents the occurrence of the
largest proportion of reenlistments In the particular cel l of in-
terest. This was evident from the Cel l 2 reenlistment distribu-
tions discussed in paragraph 3-4. To observe th~ effect of the 21months of service completed eligibility pol i cy , the reenlistment
distributions in Cell 1 (reenlistments occurring more than 12
months pr i or to ETS ) must be anal yzed , because for the three-year
lOS group, 21 months of service equals 15 mon ths prior  to ETS and
for the four-year TOS group, 27 months prior to ETS. For each of
the accession year/lOS groups examined , a large number of reen-
listments did occur at the 15 months prior to ETS mark for three-
year termers and at the 27 months prior to ETS mark for four-year
termers. Figure 3-18 shows the proportion of reenlistment values
in Cell 1 for three-year termers. The FY 73/3 TOS group could
have reenlisted under this policy and were al so restricted by the
90-day window as they approached their ETS month. The FY 74 group
shows the same general pattern as the F? 73 group except that the
proportions are less in the 15—13 months to ETS area. This occur-
rence can be exp lained by the fact that all of the FY 74 group did
not reach the reenlistment eligibility point before the 90-day
window policy became effective.

c. The 90- and 180-day Reenlistment Window

(1) Figures 3-4 and 3-5 introduced in paragraph 3-4 illus-
trated the effects of the 90- and 180-day windows that were re—
fl ected in the 1-RPM data base. There is some noise in those
figures that is caused by the year/TOS group being affected by
both windows . To ob ta in  a better picture of how the reenlistments
are spread wi thin the 90- and 180-day windows , the reenlistment
distributions of certain months that were covered by only one of
the policies were analyzed. The first area of interest was to
compare the distribution of reenlistments in the 90-day wi ndow for
three-year termers versus four-year termers. As shown by Figure
3-19, the pattern of the proportion of reenlistments is very simi-
lar for the two TOS groups. By compari ng the spread of reenlist-
ments In the 90-day window versus the 180-day window (Figure
3-20), a similar distribution of reenlistments wi thin the two win-
dows can be observed. This similari ty in the distribution of the
reenllstments in the two win dows could be used to prov i de insigh ts
Into determining reenlistment distributions for proposed policy
changes.
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Fi gure 3-20. Distribution of Reenl istments in 90-day
Win dow vs 180-day Window

3—7. SUMMARY. This chapter discussed the computation of the
separation distributions , reenlistment distributions , and reen-
listment rates that are requi red in the 1-RPM forecast methodol-
ogy. The separation distributions quantified some patterns of
separations wi th the magnitude of extensions of particular note
(i.e., the proportion of separations In Cel ls  3 and 4). The reen—
listinent distributions are used in the forecasting model to deter-
mine how many reenlistnients (from a predicted total number of re-
enlistments for the cel l under consideration) will occur in each
month. The reenlistment distributions are important since , not
only must the number of reenlistments be estimated , but the month
in which the reenlistments will occur , I.e., the timing of the re-
enlistments , must be determined by the forecasting model . The re-
enlistment rates computed by subpopulation demonstrated that the
reenlistment rates vary among the subpopu lations and that a compo-
site rate does not accurately portray reenlistment behavior. The
effects of pol i cy changes were observed in the historical data .
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CHAPTER 4

APPLICATION OF FORECASTING METHODOLOGY

4-1. GENERAL . The purpose of the 1-RPM forecasti ng methodology
is to project reenlistments for 1-12 months i nto the future. The
total reenlistments for the projecti on year are developed from
three separate groups of ETS eligibles accord i ng to whether thei r
ETS date is one year before the projection year , duri ng the pro-
jecti on year , or one year after the projection year. In order to
reenlist duri ng the projection year , some personnel are projected
to reenlist by extendi ng for as long as 23 months while other per-
sonnel may reenlist as many as 23 months prior to thei r ini tial
ETS. This chapter discusses the methodology employed by the model
to estimate the amount of reenhistments by month for the projec-
ti on year from each of the three ETS eligi bility groups. Valida-
ti on of the model was performed by predicti ng reenlistments for a
FY 77 test year (Jul 76 Jun 77). A techni que for modeling cer-
tai n policy changes and analyzi ng thei r impact on reenlistments
was also developed and tested.

4-2. DESCRIPTION OF FORECASTING METHODOLOGY

a. The forecas ti ng methodology i nvolves a systemati c and
repeti tive process of predicting the number of separations , corn-
puti ng the number of reenlistinents , an d distri buti ng those reen-
l istments over time. This process is the same for each term of
service (lOS), subpopulation , and ETS date.

b. The computation of the number of reenlistments can be rep-
resented by a four-step process using matri x algebra techni ques .

Step 1: Distribute the Quanti ty of ETS Eligibles Among the
Four Cells Using the Separati on Distributi ons. Let q be equal to
the quanti ty of ETS el igibles and let S be a 4 x 1 matri x of sepa-
ration distri outions by cel l, then the product qS is the quanti ty
of separations in each cell. This operati on can be represented as
fo l lows :

q S = q ( s 2 \  = (qs 2
~~53 J  ~~qs3
\S41 \qs4
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w here s1 is the proportion of separati ons in cell i and qs1 is the
quan tity of separat i ons occurri ng in cel l I.

Step 2. Compute the Number of Reenlistments for Each Cell.
The number of reenlistments that will occur in each cel l is com-
puted by mu l tiplyi ng the number of separations in each cell by the
reenlistment rate for that cell. For notational purposes let the
matri x X be a 4 x 4 matri x of reenlistment rates such that x1equals the reenlistment rate for cell i for i = j and x1~ equ~lszero for i ~ j. Lett i ng r 1 equal the reenlistment rate ~or cell
i , then x1 = r~ for I = j. Si milarly let Y be a 4 x 4 matri x of
separation~ such that ~~ equals the quanti ty of separations in
cell i for i = i and Y~,j equals zero for i ~ i~ Therefore, y

~~ =
qs1 (calculated in Step 1) for i = j. If the matri x Z is the tha-
tri x of reenlistments in each cell , then XY 1. This matri x pro-
duct is represented as:

o o o’\ Asi o o 7qsiri 0 o
r2 0 0  (o ~~ s2 o o \  (o ~~ s2r2 o o ~~

0 0 r 3 0 ~~0 O q s 3 O )  ~~O O q s 3r3 O )

\ 0 0 0 r4,/ 
\ O O 0~~ s

4/ \
\
0 O O ~~ s4ry~

~~~~~ 
Distribute the Number of Reenlistments in Each Cell

Throughout the Months in that Cel l. This step is accomplished by
multi plying the number of reenhistments in each cell by the reen-
listment distri buti on for that cell. Let D be the matri x of reen-
listment distri buti ons such that d11 Is the proporti on of reen-
listments in cell i that occur in m~rnth j of the cell. In matri x
form , the matri x multiplicati on is represented as ZD = M where M
is a 4 x n matrix of reenlistments in each of the n months of each
cell. Tnerefore ,

0 0 U
\.
\ ,

/d11  d 1,2 . . . di ,
”
~\ 

—

( 0 qs2r2 0 \ ( d2,1 d2,2 . . . d2,n \ =
o 0 qs3r3 0 ) ~ d3 1  d3,2 . . . d3,0 

J

0 0 
~~r”4/ \~4,1 

d4,2 . . . d4n/
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qs 1r1d1 ,2 . . . ~siridin\( qS2r2d~~1 qs2r2d22 . . . qs2r2d2~
qS3r3d3 1  qs3r3d32 . . . qs3r3d3~ )
\~

s4r4d4i qs4r4d42 . . . Qs4r4d44n/

Step 4. Determi ne the Calendar Month of Each of the Monthly
Reenlistment Projections Contai ned in Matri x H of Step 3 by Refer -
ri ng to the Time Span Relati ve to the ETS Date. By the defi ni -
tion of the 4 cells i n Cha pter 2, the ETS month Corresponds to the
last month of Cell 2. Cell 2 was defi ned to contai n all separa-
tions/reenlistments which occur wi thi n a 12-month period prior to
the ETS month. Therefore , the projected amount of q which will
reenlist in thei r ETS month corresponds to the entry qs2r2d2 in
the last column (last month ) of row 2 (Cell 2) of M. S~rnilat?ythe amount of reenlistments one month after the ETS month is the
firs t entry in the firs t column of row 3: qs 3r3d3 ~~

. Thus ,
if the ETS month for the quanti ty of reenlistments ’~s June 1979,then qs3r3d3 -

~ i-s one month after the ETS month , i.e. , July 1979.
By compari ng ’the ETS date to the projecti on date , the cell can be
determi ned by ascertai ni ng how long the i ndi vi dual would have to
extend beyond or separate pri or to the ETS date to reach the pro-
jecti on date. The number of months either before or beyond the
ETS date that the separation would have to occur to reach the pro-
jecti on date determi nes the appropriate month in the cell to be
used.

4-3. EXAMPLE USING FORECASTING METHODOLOGY

a. The forecas ti ng methodology descri bed in the previous para-
graph -is a s trai ghtforward process for projecti ng the number of
reenlistments produced for one month of ETS el igibles . These re-
enlistments are distri buted across 12 months for each of the four
cells; therefore each month of ETS eligible s will be distri buted
across 48 months of time .

b. An example wi th notional data can be used to illustrate the
forecasti ng methodology . A forecast will be computed given the
followi ng i nformati on:

(1) Problem. A projecti on of reenlistments must be made for
a 12-month peri od beginni ng in July 1977. For this examp le , one
month of ETS eli gibles will be processed. (Recall that 3 years of
ETS eligible groups for 2 term of service values , 72 groups total ,
are considered in the 1-R PM model. )

4-3
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(2) Data Values. The example ETS month of eligibles to be
processed will be June 1977. The quanti ty of ETS eligibles , q, is
the number of personnel with an original ETS date of June 1977 who
have not separated from the Army as of July 1977. (Recal l  that a
reenlistment is a separation.) The value of q is determi ned to be
1000. From the 1-RPM data base the remai ni ng data were extracted
where S i s t he separat i on di str ib ut i on vector , R is the reenlist-
ment rate vec tor , and 0 is the matri x of reenlistment distri bu-
ti ons .

s = 

(
~
) 

, R =(
~
) 

and

/(05 .10 .10 .05 .10 .10 .05 .10 .05 .05 .10 .io\
0 = 1.05 .05 .05 .05 .05 .05 .05 .05 .25 .20 .10 .05 \

(.10 .10 .05 .05 .05 .05 .10 .10 .15 .10 .05 .10 )
\< 1o .10 .10 .10 .10 .05 .05 .10 .10 .10 .05 .05,1

(3) Soluti on. To solve this problem , the ETS date must be
compared to the fi rst month of the projecti on peri od to determi ne
which cel l in the separation distributi on that the ETS date is in
relat i ve to the f i rst mon th of the projecti on peri od. Si nce July
1977 is l ater in time than June 1977, this means that anyone who
had an ini tial ETS date of June 1977 and had not separated by July
1977 would have extended for one month or more . Recalling our
cell defi ni ti ons from Chapter 2, Cells 3 and 4 contain all exten-
s i ons w i th Cell  3 con ta i n i n g extens i ons for 1 to 12 months beyond
thei r ini tial ETS date. Realizi ng that q reflects only people in
Cells 3 and 4, the separati on distributi ons must be modi fied such
that s1 = = 0 and new and S4 values mus t be computed which
add to one and maintai n the s ame s 3 to s 4 rati o as the previ ous
values . Therefore , the separati on distri bution vector becomes :

a 
- - 

-
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Al though the answer to our probl em could be obtai ned by di rectly
applyi ng the matri x of reenlistments , M, as deri ved in paragraph
4-2, the step by step process for obtai ni ng those values wil l  be
more illustrati ve.

Step 1. Distri bute the eligibles i nto the appropriate cells
by multiplyi ng q by the separati on distri buti on vector.

/O\ /0\

f o \ f o
qS = (1000) I H

.75 J \ 750

\.25/ \25o

Step 2. Compute the number of reenlistments by mu l ti plying
the reenlistment rate times the ETS eligibles . This step was rep-
resented by XV = Z in paragraph 4-2.

/1 0 0 o\ /o 0 0 o\ o o o”'
\

1 0 .2 0 o \ ( o  o o o \ ( o  o o a -

0 0 .3 0 ) ~ 0 0 750 0 ) 0 0 225 0

a o .~,,/ \o 0 0 250/ \
\
o o 0 100

Step 3. This step distri butes the reenhistments across the
months in each of the cells. The distri buti ve process is accom-
plished by the matri x product of the reenlistments and the reen-
listment distri buti on matrix. This step was represented as ZD = H
in paragraph 4-2.

70 o o ~~~ /05 .10 .10 .05 .10 .10 .05 .10 .05 .05 .10 .io\( o a 0 a \ ( .o s  .05 .05 .05 .05 .05 .05 .05 .25 .20 .10 .05 \
O 0 225 0 .10 .10 .05 .05 .05 .05 .10 .10 .15 .10 .05 .10 1 

-

I \  I
\o o o 109/ \.io .10 .10 .10 .10 .05 .05 .10 .10 .10 .05 .05/
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0 0 0 0 0 0 0 0 0 0 O’
\

(0 a a 0 0 a a 0 a o a o \
22.5 22.5 11.2 11.2 11.2 11.2 22.5 22.5 33.8 22.5 11.2 22.5)

\io 10 10 10 10 5 5 10 10 10 5 5/

The matr ix H contains the number of reenlistments predicted to oc-
cur in each month of each cell. Thus each element of M , m • is
the number of reenlistment -s that will occur in the jth monI~r of
cell i.

Step 4. To complete the soluti on of this problem , the number
of reenlistment -s must be matched to the appropriate month in the
projection peri od. As discussed in Step 1, ETS eligibles from Jun
77 , woul d have to extend for at l east one month to get to Jul 77.
Therefore the number of reenlistnients forecast for July would be
in the 3d (Cell 3) row of M , and one month i nto that cel l , or j =
1. Thus the predicted reenlistment -s for the period Jul 77 through
Jun 78 would be:

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Element of H 3,1 3,2 3,3 3,4 3,5 3,6 3,7 3,8 3.9 3.10 3,11 3,12

Number of
reenlistments 22.5 22.5 33.8 11.2 11.2 11.2 22.5 22.5 11.2 22.5 11.2 22.5

c. In the above example , the reenlistment projecti on was corn-
puted for each month in the projection peri od but only for the
contri buti ons from one ETS month , one term of servi ce , and one
subpopulation. The 1-R PM methodology considers three year groups ,
12 months in each group, for 2 105 categori es , and 24 subpopu la-
tions . Therefore , the total number of reenlistments for one month
in the projection peri od would be the sum of 1728 (12 months x 3
years x 2 105 x 24 subpopu lations ) values .

4-4. MODEL VALIDATION AT AGGREGATE AND MOS LEVEL. Validati on of
the 1-R PM forecast model was accomplished at the aggregate and MOS
l evel by predicti ng reenlistments for a test year and compari ng
results wi th the actual reenlistments that occurred duri ng the
same period. A comparison was also made of the results from the
1-RPM Model and the results of using an aggregate rate as the cur-
rent method.

4-6
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a. Desi gn of Validation Test

(1) The two cohort files avai l able for this study placed
some restricti ons on the time peri od whi ch could be used for vali-
dation. As s hown in Fi gure 4—1 , the peri od Jul 76 - Jun 77 pro-
vides an opportuni ty to exami ne the reenlistments for one year of
a three— and four-ycar ETS group. The 1-RPM forecasti ng mode l
used rates and di stributi ons computed from the FY 73/74 cohort
fi l es to predict reenlistments for the test peri od. Current fis-
cal years run from October through September; therefore , for this
report , the peri od Jul 76 - Jun 77 will be referred to as a test —

FY 77.

Cohort file ui 75— • Jun 76 Jul 76 -~~~ Jun Ti Jul 77 • Jun 78

FY 73 Three-year TOS Four-year lOS

FY 74 Three-year lOS Four-year TOS

Fi gure 4-1. Initial ETS Dates Available in 1-RPM Data
Base

(2) To test the model for thi s test FY 77, the 1-RPM data
base was queri ed to build a snapshot of the Army ’s fi rst term
three- and four-year force as of the end of Jun 76. Each record
in the data base was exami ned to determi ne the sol dier ’s acti ve
duty status as of Jun 76. Any record i ndicati ng a separati on date
prior to and includi ng Jun 76 was not counted. If the sol dier wa-s
on acti ve duty after that time , the ini tial ETS date was computed
and the record was tallied i nto one of the three ETS year groups
requi red by the model . As menti oned in paragraph 4-1, the three
year groups consisted of personnel wi th ETS dates in the year
prior to the projecti on year , in the projecti on year , and in the
year after the projecti on year. Each record was then recorded by
TOS , ETS month , and subpopulati on. If the record i ndicated that a
reenlistment had occurred in the test FY 77, a tally was made by
year group, lOS , ETS mon th , and subpopul ati on. This reenlistment

4-7
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count is the actual number of reenlistments duri ng the test year
and thus will be used as a base of comparison for the 1-RPM Model
results .

(3) Because of the large number of MOS represented In the
1-RPM data base , the validati on test consisted of a comparison of
results for the aggregate level and for 11 MOS. The MOS were
chosen by selecti ng the seven largest MOS and then randomly
selecti ng four more.

(4) Us i ng a method descri bed by the Recrui tment and Reen-
Iistment Di vision of ODCSPER , a histori cal aggregate firs t term
reenlistment rate for the test FY 77 was computed. The aggregate
rate was computed by dividi ng the number of firs t term reenlist-
ment-s that occurred in FY 77 by the number of ETS eligi bles in FY
77. The ETS eligibles included all personnel wi th ETS dates in FY
77 and the number of reenlistments in FY 77 of personnel with ETS
dates not i n FY 77. This aggregate rate was determi ned to be
.2215, and this rate was used to make the ODCSPER prediction.

b. Results of Validation Test

(1) A comparison of the predicted reenlistment using the
1-RPM Model and the ODCSPER method was accomplished by using the
actual number of reenlistsnents for the test year as a base. Table
4-1 contai ns the comparison of the results . The 1-RPM Model fore-
casts represent approxi mately a 50-60 percent reducti on in fore-
cas ti ng error when compare d to the use of an aggregate rate
curren tly used in forecasting. A-s shown in Table 4-1 , the i-RPM
pro ject i on at the Army-wi de l evel represent-s approximately a 50
percent reducti on in error over the current (ODCSPER ) method. At
the MOS compos i te level , the 1-R PM projection reduced the forecast
error by over 60 percent . Both method-s underes timate reenlist-
ment-s for some MOS and overesti mate for other MOS. The largest
error in forecasti ng using the 1-RPM was for MOS 98G; in fact , the
error for each of the other 10 MOS was less than 11 percent. Of
note al-so is the fact that the current method had a much -smaller
projection error than the 1-RPM projecti on for MOS 98G.

(2) A chi -square test was performed on the results of the
two methods to determi ne if there was a -statisti cal signi ficance
between the forecasts made by the two methods . The test deter-
m ined that there is a highly signi ficant difference in the two
methods at the a = 0.001 level .

4-8 
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4 -5. INTEGRATING POLICY EFFECTS INTO THE 1-RPM MODEL. Policy
changes which could affect the reenlistment projecti ons could be
analyzed by modi fying model i nput-s to reflect the pol icy change-s .

a. ~~p~ration Distri buti ons. The separation distri nuti ons
woul d be influenced by separati on policy changes and by reenlist-
men t policy changes . Al though a -separation policy change may or
may not cause changes in the reenlistment rates , the di stri buti on
of separations would be sh i fte d so as to produce a change in the
timing of separati ons. The ti mi ng of separations relates to when
a separation occurs relati ve to the ETS date which also could
change the timi ng of reenlistments . For example , consider a new
separati on/reenlistment policy which woul d allow no reenhistments
more than 12 months prior to ETS. This change would produce a
change in both the reenlistment rates and a separati on distri bu-
t i - on. The reenlistment rates for that time peri od prior to 12
mon ths to ETS would change--they woul d be equal to zero. The
separa ti ons in that time peri od woul d then reflect separations for
all reasons except for reenlistment . The other time peri ods woul d
be moditied to reflect thi s shi ft.

b. Reenlistment Distri buti on. A reenlistment policy change
modi fyi ng when a reenlistment can occur relative to a soldier ’s
ETS coul d be modeled by the 1-RPM Model in the form of modi fi ed
reenlistment distri butions . As discussed In paragraph 3-6, the
expansion of the reenlistment window produced a change in the re-
enlistment distri butions . The shi ft in reenlistment di s tri buti ons
brought about by this policy change also provi ded s ome ins i ght
into how a future change in the reenlistment window might be
modeled. For example , as observe d i n Chapter 3 , the shapes of the
reenlistment distri buti on curves for the 90- and 180-day wi ndows
were very s imi lar , which provided an insight as to the distri bu-
tion of reenlistuients , if the wi ndow was changed to some poi nt be-
tween 90 and 180 days.

c. Reenlistment Rates . The reenlistment rates for an~,’ timeperi od are basically the number of reenlistments In that time
period divided by the number of separations for that same period.
Therefore , any policy change that affects the separation distribu-
tions and/cr reenlistment distributi ons could alter the reenlist-
ment rates .

d. S~~p~~u l at i on ETS Eligibles. The effects ..f enlistment/
reenl i stmen t pol i c i es that al ter the number of ETS eli g ib les
wi thi n any given subpopu lations could be analyzed by the 1-RPM
Model . The modi fied number of ETS eligible -s by subpopulation
coul d serve as inputs to the model and the model result-s could be
evaluated to determi ne the future effect on the Army s total reen-
listment picture.

4-10
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e. Sensitivi ty Analysis

(1) The 1-RPM Model is a tool which can be use d to anal yze
certain policy changes and also to study the i mpact of changi ng
subpopu lation sizes . Because the 1-RPM methodology captures reen-
listment behavior by demographics , any vari ati on in the demo-
gra phic compositi on of the Army can be analyzed in terms of reen-
listment projections. These variations could be reflective of
Army enlistment or reenlistment policy as wel l as any tren ds i n
the enl istment eligible populations . To illustrate the Sensiti v-
ity of the 1-RPM Model to variati ons in subpopulat ion sizes , two
spec i al cas es were exam i ne d us i ng the ETS el ig ib le p ro fi les gener-
ated for use in the validati on tes t (see paragraph 4-4 ) .

(2) Using the results of the validati on test as a base , the
subpopulation ETS el igible population-s were modi f ied to model the
two cases. The first case assumed that all accessions for FY 73
and FY 74 were high school graduates . To model this case requi red
that the number of ETS eligibles for tne non-high school graduate
subpopu lati on be added to the number of ETS eligibles for the cor-
respondi ng high scl’-ol graduate subpopulations . For example the
number of ETS el igibles for the male , higher pay grade , whi te ,
young and non-high school graduate subpopu lati on was added to the
num ber of ETS el i g ib les for the male , higher pay grade , whi te ,
young and high school graduate subpopulati on. The overall total
of ETS eligibles did not change . In Chapter 3 , a general observa-
tion was made that the reenlistment ra tes for  the high sc hool
gra duate suopopu lations were generally higher t han  the rates for
the non -high school graduate subpopu lati on: . The model resul ts
produced a 1.1 percent decrease in total number of reenlistments .
Al though the compos i te reenlistment rate for high school graduates
is higher than the compos i te rate for non-hi gh sc hool gra dua tes ,
this is not true at the subpopulati on level . For example , in the
male , higher pay grade , w hi te an d young grou ps , the non-hi gh
school graduate rate i s  more than 3 percen t h ig her than the rate
for the high school graduate group. Al though 3 percent is a rela-
ti vely small difference , when applied to these , the l argest sub-
populati ons , a di fference of over 350 reenlistments can be ob-
served.

(3) The second case was to assume that all ETS eligibles
were in the higher pay grades . As was done for the fi rs t case ,
the number of ETS eligibles for the l ower pay grade subpopulati ons
was alided to the number of ETS eli gibles for thei r correspondi ng
higher pay grade suopopu lations . The overall total ot ETS eligi-
bles remained unchanged. In Chapter 3, the reenlistment rates for
the higher pay grade were si gni ficantly higher than the reenlist-
ment rates for the lower pay grades . In some ins tances the rates
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were four to f ive times higher. The 1-RPM Model resul ts indicated
a 43 percent increase in the number of reenlistment -s over the base
case.

(4) The resul ts of these two special cases illustrated the
advantage of using subpopulation rates versus using aggregated
rates. For example , for the fi rst case , the reenlistment rates
aggregated at the educati on levels woul d i ndicate that high school
graduates reenlist at a higher rate than non-high school gradu-
ates. Thus , if an aggregated rate were used to develop a projec-
ti on , an increase in reenlistments would be forecast. As the
model results illustrated , an increase in the number of reenlist-
ment-s woul d not occur , but actually there woul d be a smal l de-
crease in the total number of reenlistment -s.

4 -6. SUMMARY. Realizi ng that only a sma ll proporti on of the Army
reenlistment -s occur at a soldier ’s ini tial ETS date, the 1-RPM
Model provi des a methodology for forecasti ng reenlistment -s over
time relative to the ini ti al ETS date. By p r e d i c t i n g  reenl i s t-
ments for personnel reenlisti ng prior to, duri ng, and beyond thei r
i n i t ial  ETS date , the 1-RPM Model is a si gni ficant improvement
over current reenlistment forecasti ng methods which forecast at
the aggregate level and provide limi ted vehicles for analyzi ng
pol icy changes . The 1-RPM Model also permi ts the model i ng of
changes in reenlistment/separation policies which could provide I 

—

I nsi ghts i nto determi ni ng I f the poi i cy change woul d produce the
des i red resul ts .
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CHAPTER 5

EFFECT OF EXOGENOUS VAR I ABLES

5-1. GENERAL . Three exogenous vari ables were analyzed to deter-
mine their effect on subpop ulation reenlistment rates occurri ng in
Cel l 2 (reenhistments occurring from 12 to 0 months prior to ETS).
Being the largest cel l , Cel l 2 should reflect the effects of the
exogenous vari ables. The exogenous variables which were fel t to
have the greatest impact on reenlistment behavior were unemploy-
ment rate , the Consumer Price Index (CPI) and the militar y pay to
civilian pay ratio (MP/CP). The unemployment r~te data was ob-tained from Bureau of Labor Statistics Reports. The categories
of unemplo yment rate data were matched a-s closely as possible to
the 1-RPM subpop~lation definition (see Table F—2). The Depart-
ment of Commerce CPI values used in this analysis were the pro-
portionate changes from month to month and not the actual CPI val-
ues. A soldier is likely to be infl uenced by the relative changes
in the CPI and not by the actual CPI values. The military earn-
i n gs f igu ~es were obta i ned from the Army Force P l a n n i ng Cost
Handbook , and the civilian earnings inf1rmation was extracted
from Bureau of Labor Statistics Reports.

5-2. PURPOSE OF ANALYSIS. The purpose of the analysis was to
search for relationships between the selected exogenous infl uences
and the subpopu lation reenlistment rates from the 1-RPM data base.
The exogenous vari ables for a given time peri od (month) were fir-st
examined for a relation -ship wi th the same time period of each sub-
population reenlistment rate. Since exogenous vari ables from a
previous time period may affect the reenlistment rates at some
la ter  t ime per io d , the exogenous vari ables were al so lagged from
one to six months , i.e. , the effects of exogenous vari ables for
time periods of one to six months prior to the month of the reen-
listment rate. Correlation analysis was used to identify possible
linear relationships between the exogenous vari ables and the sub-
population reenlistment rates. Using these identified relation-
ships , an attempt was made to devel op a regression equation to
predict the effect of the exogenous variables on the reenlistment
rates.

5-3. CORRELATION ANALYSIS OF EXOGENOUS VARIABLES

a. Procedures. Correlation analysis is a statist ical tech-
niqu e used to determine whether or not a linear relationship ex-
ists between two set-s of variables. The three exogenous vari ables
w~ r~ ~x~ m i ned for  a relationshi p with the same time period of each
reenl i stment ra te an d were a l so lag ged from one to s ix mon th s. A

5—1
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l ag means thdt the observati on from an earlier month is aligned
with the current reenlistment rate. For example , i f CPI is lagge d
two months , thi s means that the CPI value from two months pri or is
al i gned wi th the current reenlistment rate.

o. Ooservati ons. The results of the complete correlati on
analysis are shown in Table E-1 for personnel wi th a three-year
term of service (TOS) and in Table E-2 for personnel wi th a four-
year lOS. Contai ned in Tables E-1 and E-2 are the computed corre-

— 

la tion coeffi cients which quanti fy the extent to which a linear
relationshi p exists between sets of vari ables . A zero (0.0) i ndi-
ca tes no r e l a t i onshi p , and a one (1.0) indicates a perfect rela-
tionship. In general , most correlation coefficients were small.
However , some observati ons that were worthy of note are discussed
be 1 ow:

(1) The l ower pay grade categori es had more negati ve corre-
lation coefficients than the higher pay grade group. This fact
tends to i ndi cate that when an exogenous vari able i ncreases , the
subpopulation reenlistment rate decreases , and vice versa. For
exam p le , when the unemployment rate is nign , the subpopulati on re-
enlistment rate is low for the l ower pay grade groups . Si nce thi s
type of relati onship defi es i ntui tion , the results were i nterpre-
ted to mean that the exogenous vari ables had very littl e influence
on the reenlistment rates for the l ower pay grades .

(2) The three-year TOS, hi gh pay grade subpopulations corre-
l ation wi th MP/CP was highes t wi th a lag of five months for all
eight suopopulati ons . The correlation coeffici ents ranged from
0.44 to 0.68. These correlation coeffi cients are stati s tically
di fferent from zero at the a = 0.05 level of signi ficance , i ndi-
cating that there is a linear relati onship. However , the rela-
tion -shi p is not very strong, i. e., less than 50 percent of the
variati on is explained. ~~~~ explanation for this can be gi ven;
however , it is clear that this was not a random phenomenon.

(3) The four-year lOS , low pay grade subpopul ations had cor-
rela ti on coefficients rangi ng from 0.32 to 0.56 for MP/CP wi th
zero month lag for all seven subpopulati ons (one subpopulati on flad
a reenlistment rate of zero and therefore was excluded from the
analysis ). Four of the seven correlati on coefficients were sta-
tistically different from zero at the a= 0.05 level .

5-4. REGRESSION ANALYSIS OF EXOGENOUS VARIABLES. Regression
analysis is a statistical techni que used to relate a set of i nde-
pendent vari ables wi th a dependent vari able. The exogenous vari-
ables were the i ndependent vari ables , and the reenlistment rates
were the dependent vari ables . Vari ous forms of the regression

5-2
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equat i on were f it te d , inclu di ng the untrans formed vari ables , a log
trans formation (logistics model ), and lagged vari ables . No “goo d
fits ’ were obtai ned for any of the tri als. The highes t R2 ob-
tai ned was equal to 0.49 which means that only 49 percent of the
vari ation in reenlistment rates was explai ned by the regression
equati on.

5-5. SUMMARY. Al though several i nteresting observati ons were
note d, the correl ati on and regression analysis did not lead to any
u-sable predicti ve equati on for forecas ti ng reenlistment rates for
the subpopulations . The unmodi fied histori cal reenlistment rates
should be used in future applications of the forecasting methodol-
ogy un ti l such a t i me when useful  exogenous var i ab le pre dic ti ve
equati ons mi ght be found.

5-3
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CHAPTER 6

OBSERVATIONS

6-1. INTRODUCTION . The Firs t Term Reenlistment Projection by
Military Occupational Specialty (1-R PM) Study analyzed the reen-
l istment behavior of firs t term soldiers and developed a forecast-
ing method that will assist personnel managers in tocusing and ap-
ply ing accession and retention programs at .the military occupa-
tional specialty (MOS) and Army level . The reenlistment behavior
of FY 73 and FY 74 accessions to the Army was used to study the
i nfluence of reenlistment policy changes and to analyze reenlist —
ment/s~~ara ti on pa tterns .

6-2. ESSENTIAL ELEMENTS OF ANALYSIS. Listed below are the essen-
tial elements of analysis (EEA) from the 1-R PM study di rective and
the applicable 1-RPM study results which are responsive to the
EEA.

a. W ha t var i a b les external to the Army i nf luence  f i rs t term
reenl istment behavior? Can the effects of the vari ables be quan-
ti fied? ” Th e mos t i mpor tan t factors i nf luenc i ng behav i or of FY 73
an d FY 74 accessions (soldiers whose reenlistment decisions woulJ
occur i n FY 76, 77 , and 78) were pay grade , race , educat i on , term
of service , sex , and age. In analyzi ng the reenlistment rates for
personnel who reen l i st/separa te wi th i n  one year p r i or to the i r i n i -
t i al ET S date , behavioral patterns could be correlated wi th these
factors . The analysis of the effects of three exogenous vari ables
did not yield any si gni ti cant correlati ons .

b. “What Army policies influence reenlistment behavior? Can
thr effect of the-se policies be quant i fied?” Inc 1-RPM Study exa-
mi ned separation and reenlistment patterns exhi bi ted by FY 73 and
FY 74 accessions . The effects of Army policies that altered the
time at which a reenlistment can occur were observed in the his-
tori cal data. The cha nging of the re~n1 I stment wi ndow produced
changes  i n  the  reen 1~ s tment ~1’str i butions that could provi de valu-
able i n-si ghts in quant i fyi ng any future changes i n the reenlist-
men t w i n dow.

c. “Can exist i ng data and data structures oe used to develop
reenlistmen t forecas ts at the MOS level that i nterface wi th the
ELIM-COMPLIP Models? ” No. A new Army personnel data oase is cur-
rently under development which w i l l  perni’ t the tracking of reen-
listment and separati on b ch avi or at the MOS ‘evel . The current
Army personnel data system maintains the present MOS for each in-
di vi dual but contai ns no MOS history for the i ndividual . As an
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abstract from the current personnel data system , the 1-RPM data
base does not contain sufficient Information for tracking MOS
patterns for any period of time. The differin g levels of aggrega-
tion and methodological differences prohib it Interfacing of the
two models. The 1-RPM data base provides Information for fore-
casting in the very near term, 1 to 12 months , but does not pro-
vide sufficient data for forecasting one to five years into the
f uture as requi red by the ELIM-COMPLIP Model .

d. “What kind of personnel policies can be quantified and in-
tegrated into MOS forecasting? ” One of the key inputs Into the
forecasting model Is the subpopulation , or demographic , composi-
tion of the ETS eligibles for a given period of time. A personnel
pol icy, ei ther at the MOS or Army level , that would modify the
subpopu lation profiles could be analyzed by compari ng the results
of the reenlistment forecasts under the condi tions of new policy
to the results of the reenlistment forecasts under the current
pol icy. An example of this would be a new policy that for some
reason required all reenlistment eligibles to be high school
graduates. The effects of this pol icy change , be it at the MOS or
A rmy level , could be examined by setting equal to zero the reen-
listment rates of all subpopulations that contain non-high school
graduates and making a new forecast. The results of the new fore-
cast could be compared to the forecast based on current policy to
determine the effects of the pol icy change on near term reenlist-
ments,

6-3. OBSERVATIONS. The major observations resulting from this
study of the reenlistment process are as fol lows:

a. The 1-RPM forecasting methodology provides a significant
improvement in reenlistment projections when compared to current
methods.

(1) This Improvement is attributed to the use of subpopula—
tion reenlistment rates and to the importance of the time dimen-
sion.

(2) Sensitivity analysis conducted as part of the study ef-
fort Illustrated the advantage of using subpopulation reenlistment
rates rather than aggregate rates.

b. It is not enough to predict the number of reenl i stments.
ihe most cri tical problem Is to determine when the reenllstments
will occur.

(1) Al though the historical data reflects that the majority
of reenlistments occur prior to a sol dier ’ s initial ETS, between

6-2
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12 and 18 percent of the reenlistment -s occurred after the soldier
had passed his initial ETS date.

( 2 )  The reen l i s tme nt rates for extendees are higher than
those rates for separations occurring prior to ETS.

c. The effects of policy changes which altered the size of the
reenlistment window c~in be observed in the historical data. Chang—

— 
ing the reenlistment win dow appears to have influenced when reen-
listments occurred relative to an individual ’s ETS date . The dis-
tribution of reenlistments over the period one year prior to the
ETS date illustrates the shift of reenlistments caused by the po1 -
icy change. For example , the largest proportion of reenlistments
occurred during the fi rst month of reenlistment eligibility under
both the 90- and 180-day reenlistment windows . These observations
provide insi ghts into quantifying future chan ges in the reenlist-
ment window.

d. Analysis of two years of data on the reenlistment rates for
three- and four-year term of service enhistees who separate (a re-
enlistment is a separation) wi thin one year prior to ETS indicates
an increase in the rates of reenlistment.

e. The most significant vari ables as predictors of reenlist-
ment behavior ior FY 73 and FY 74 accessions were pay grade , race ,
education , term of service , sex , and age.

f. The best single discriminator of reenlistment behavior is
pay grade . The hi gher pay grade groups reenlist at a rate four or
five times higher than their l ower grade counterparts. This re-
flects the pol icy requiring that reenlistees must obtain a waiver
if their pay grade is not E-4 or above.

g. An analysis of the effects of exogenous variables (unem-
ployment ra tes , Consumer Pr ice In dex , and wage ratios) on reen-
listment showed no significant relationship to the reenlistment
rates.

6-3
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APPENDIX B

STUDY DiRECTIVE

O 
DEPARTMENT OF THE ARMY

OFFICE OF THE ASSISTANT SECRETA RY
WASHINGTON O.C- 0310 

~

SUBJECT : Tasking Direc tive - Fir st Term Reenlistment Projection

by Mili tary Occupa tiona l Spec ialty (i-RPM )

THRU; Dire ctor of the A rmy Staf f
Dep artment of the Army
Washing ton , D .C. 20310

Deputy Chiet of Staff for Op~ rat i onB

and Plans
Department of the Army
Washingt on , D .C. 20310

TO: Commander
US Army Conce pts Analy sis A gency
8120 Woodmon t Avenue
Bethe s da , Mary land 20014

1. Purpose: This direc tive provide S for a stud y to anal yze the

reenlis tment behavior of first term soldiers (soldiers serving their

initisi enlistment) and to develop a forecasting method that will

assis t personnel managers in focusing and app ly ing acces s ion and

re tention programs at the military occupation al specialty (M0S ) Leve l .

2. St udy Title (Category 1. Manpowe r and Personnel) : First term

Reenli s tmen t Projection by Military Occupa tional Spec ialty (1-RPM).

3. Background:

a . The q uantity and q uali ty of first term soldiers entering the
career force (sold i ers who have reenl i sted at least once ) influence

the first term training requirements necessa ry to maintain this force .

The d egree to which personn el manager s can moni tor , predic t and control

the reenli s tme nt behavior of first term sold iers directly impacts how

effec tively the personn el and skill requ irements for the career force

ar e met.

b . The Enlis ted Loss Inv entory Mod el and Comparison of Manpowe r

Programs Using Linear Programs (ELIM -COMPL1P) Models curren tly provide

manager s wi th reenlistment project ions at an aggregated or Army-wide

level. The Personnel Inven tory Analysis /Year of Service (PIA/YOS)

Model provides reenli s tment projection s at the MOS level. These models

are limi ted in their ability to incorporate the effects of changes in

reenlis tment pattern s or personn el polic ies. These limita tion s frequently

limi t the eccuracy of reenlistment proj ections , pa rt~ cul ar ly at the MOS

leve l, thereb y d~~~1n~ the ca pability of personnel managers to formulate

policies for contr olling accession s into the career i~ r~ e by MOS .
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SUBJECT : Tasking Directive - First Term Reenlistment Projection
b y Military Occupationa l Specialty (1-RPM)

4~ Study Sppn s:~~~ Office of the Assistant Secretary of the Arm y
(Manpower and Reserve Affairs)-OASA (M6~RA).

5. Study Agency: US Army Concepts Analysis Agency (CAA).

6. Terms of Reference:

a. Problem, First term reenlistment trends and the influences
of Army policies on these trends are not quantified sufficientl y to
permit managers to incorporate these trends into current forecasting
models or to improve the accuracy of forecasts at the MOS leve l.

b . Purpose . The 1-RPM atudy will develop and imp lement a
methodology for projecting first term reenlistments in a manner that:

(1) Improves the quantitative accuracy of reenlistment
projections at the MOS level.

(2) Provides an improved capability to formulate and assess
policies designed to influence the flow of first term reenlistments .

c, Objectives.

(1) Improve first term reenlistment forecasts at the MOS
level by quantif ying influences within the reenlistment environment
and integrating them into reenlistment projections,

(2 )  Identify and quantify trends in first te rm reenlistment
behavior in a manner that facilitates the formulation and evaluation of
accession and retention policies .

d . Scope . The I-RPM stud y will encompass the following areas :

(1) Investigation and analysis of factors influencing first
term reenlistment.

(2) Review and analysis of accession and reenlistment policies.

(3) Review and analysie of existing forecasting methods and
systems .

(4) Derivation of MOS reenlistment rates.

(5) Sensitivity testing of assumption s and reenlistment
variables .

a . Limitations .

(1) The stud y will develop and analyze reenlistment rates for
first term soldiers in their third and fourth years of service .

(2)  MOS forecasts will be limited to soldiers entering the fourth
and fifth years of service from 1—12 months in the future ,

(2 )
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SUBJECT: Tasking Directive — First Term Reenlistment Projection
by Military Occupational Specialty ( I—RPM )

(3) The study will be limited to address only the feasibility
of integrating 1-RPM study results and/or model into the ELIM-Cil-IPLIP
and PIA/YOS Models and the RETAIN system .

f. Constraints.

(1) The stud y findings will be available in draft or briefing
form on or about 30 July 1978.

(2) The Stud y report will be published by 30 August 1978.

g. Assumptions .

(1) The quality of existing FY 77-78 reenlistment data is
sufficient to support statistica l analysis at the MOS level .

(2) The demographic content of the first term force is a valid
basis for predicting reenlistment behavior at the MOS level .

h . Essential Elements of Analysis .

(1) What variables (external to the Army) influence first term
reenlistment behavior? Can the effects of these variables be quantified?

(2) What Army policies influence reenlistment behavior? Can
the effect of these policies be quantified ?

(3) Can existing date and data structures be used to develop
reenlistment forecasts at the NOS leve l that interface with the
EL1M-Ci~1PU P Mode is?

(4) What kind of personnel polic ies can be quanti fied and
integrated into MOS forecasting ?

7. Responsibilities:

a. ODCSPER will provide information on past , current or proposed
enlistment/reenlistment policies desi gned to influence reenlistments in
the period covered by the study effort.

b. MILPERCEN will provide monthly gains/loss end demogra phic data
b y MOS and SSN as requested by the stud y agency.

c. The stud y effort will require POC in ODCSPER (Recruiting and
Retention Division ) and MILPERCEN (Enlisted Procedures and Force Management
Division , Military Strength Systems Branch and Analysis and Computations
Branch).

(3)
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SUBJECT : Tasking Directive — First Term Reenlistment Projection
by Military Occupational Specialty (1-RPM)

8. Literature Search:

a. ODCSPER and MILPERCEN have responsibility for and interest
in portions of the 1-RPM stud y.

b. The studies and/or literature listed at Inclosure 2 should be
examined during the research effort .

9. References: Administrative and procedural (ARs ) (AR 601-280 and
DA Cir 6 1 1 — 5 6 ) .

10. Administrative:

a. Support.

(1) ADP resources required to extract FY 77/78 reenlistment data
will be provided by MILPERCEN.

(2) ADP resources required to support analysis and derivation of
MOS reenlistment rates and forecasts will be provided by CM.

b. Milestones. See Inclosure 1. Delivery of final report ,
30 August 1978.

c. Control Procedures, The study sponsor will provide instructions
for the establishment of a Stud y Advisory Group.

d. Action Document. A final study report will be prepared .
Computer-based models developed as a result of this study will be
documented,

2
a~
nc1

(4)
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STUDY SC}IEDU1~~

1. Collect F? 77 reenlistment end demographic data and End January
establish monthly data collection forma t for PT 78 data

2. Identify and quantify reenlistment variables End February

3, Develop subpopulation reenlistment rates end initial Mid May
MOS forecasts , Incorporate unemployment and seasonal
Influences

4. Perform sensitivity and statistical testing of sub— End May
population reenlistment rates

5. R efine sub popu lati on reenl istment rates using current End J une
FY 78 reenlistment data

6. Policy analysis End June

7. Develop MOS forecasts for 1-12 months into the future End July

8. Deliver final report and documentation to the stud y End August
sponsor

9. Documentation and transfer (if required) computer-based End September
model -

I nc losu re 1.
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LITERATURE SEARCH MATERIAL

I. ELIM-C~ ’tPLIP System Docuinemtatiott Voiume~ I—TV

2. Job Satisfaction/Reenlistment Intent Analysis (Feb 77), unpublished ,
MILPERCEN (DAPC-MSP-D)

3. Attitudes and Motivations of First Termera Toward Reenlistment ,
N. W . Ayer , AP.11 International Market Research Department , January 1976

4. Impact of Declining Medical Services on Recruiting and Retention ,
MILPERCEN Survey, Mar 77 (Report Nr 77-18-3)

5. Cost Effectiveness Anal ysis of Bonus and Reenlistment Policies ,
US Army Concepts Analysis Agency, Augus t 1977

6, Numerou9 Occupational Survey Reports of Various MOS, published by
US Army Military Personnel Center (DAPC—MSP-D)

In closur e 2
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DEPARTMENT OF THE A RMY
- OFFICE OF THE ASSISTANT SECRETARY

WA5H~NGTON. D.C. IO$tO 
Ia~ ~

SUBJECT : First Term Reenlistmen t Projection by Military Occupational
Specialty (1-RPM ) Study - Modification of Tasking DLrective

TURU : Director ot ~~~~~~~~~~~~~~~ 
i.4~y

( (Pt~Ili 1t

Departme the Army
ngton , D.C. 20310

TO: Commander
US Army Concepts Anal~s{s A gency ~~_‘ -8120 Woodmont Avenu~/ -_ ‘ (2-

~-iø “~~Bethesda , Maryland 20014

1, Reference letter , Office of the Aasista~ t Secretary of the Army(M& R A ) ,
dated 11 Jan 78, subject: Tasking Directive - First Term Reenlistment
Projection by Military Occupational Specialty ( i - R F ~.),

2, The I-RPM stud y requires extensive personnel data to permit the analysis
and derivation of historical reenlistment rates , It is rec~ a-iiz ed that the
US Army Concepts Anal ysis A gency has experienced delays in ~btaining ne .-essary
personnel data. In order to provide adequate time f~r anel ysLs , the stud y
schedule established by the 1—RPM Tasking Directive (referenced above ) is
hereb y revised ,

3, Paragraphs 6f , lOb and Inclosure 1 of the 1—RPM Tasking Directive er.~
modified as follows :

a. The st~ c~ findings will be available in draft cr briefing form on
or about 15 November 1918 .

.~ .
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SUBJECT: Firs t Term Reenlistment Projection by Military Occupational

Specialty (1-RPM) Study - Modification of Tasking Directive

b. The study report will be published by 15 December 1978,

c. Documentation and transfer (if required) of computer-based model

to be completed by 31 January 1979.

Paul D. Phillips
Deput y Assistant Secretary of the Army

(Manpower and Reserve Affairs)
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O DEPARTMENT OF THE ARMY
OFFICE OF THE ASSI STANT SECRETARY

• WASHINGTON. CC. 50310

SUBJECT : First Term Reenlistment Pro~e~ t~on by Military - o- ~
-. Specialty (1—RPM) Study — Modification of Tasking Directive

TIIBU : 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~ 71
Washi ngton , DC 20 310

D y  ~hie~ -of Oteff ftr 0icrati.~~~~~~ ~~ -
end Plafls ~~~~~

“-~- ~~J~V— ,‘/
Department f the Army
~~~~n~~n . r t - r . , DC 20310

TO: oro~oax -1er
US Army Con~ept~ Analysis Agency
~~2O Woodmont. Avenue
Bethesda , Marylan d ~CC~ l-

1. References:

a. Letter , Office of the Assistant Se~retery of the Army ~-~&PA) , dated
11 Aug 78 , subject as above .

b. Letter , Office of the Assistant Ce~retarv ci the Army (MICRA), dated
11 Jan 78, subject: Tasking Directive — First Tern Been l is tmen t  Pro - ot~~oo
by Military Occupational Specialty (1—RPM).

2. The US Army Concepts Analysis Agency (CM) has provided necessary support
to ODCSPER in the analysis of proposed changes to the military compensation
system. An additional requirement by the DCSPER for CM to develop a pers- :n ne~
retention model will cause a delay in the 1—RPM stud y schedule. In cr~~-r t o
provide adequate time for analysis, the study scheio e is hereby revised.

3. Paragraphs 6f, lOb and ih~~.oeure 1 of the 1-RPM Tasking Directive
(reference b) are modified e~ follows:

a. The atuly findings will be avaflable in draft ‘r  b r i n f i n g  form on
or about 15 Mar—h 1979.

bL}J ~~~~
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SUBJECT : First Term Reenlistment Projection by Military Occupationa l
Specialty (1-RPM) Study — Modification of Tasking Directive

b. The study report will be published by 15 April 1979.

c. Documentation and transfer (if required) of computer-based model
will be completed by 31 May 1979.

Paul D. Phillips
Deputy Assi stant Secretary of the Army

(Manpower and Reserve Affairs)

2
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3. US Department of Comerce , Bureau of Economi c Analysis ,
Bus i ness Condi ti ons Di gest, Other Important Economi c Measures ,
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APPENDIX 0

HISTORICAL SEPARATION AND REENLISTMENT BEHAVIOR

0-1. BACKGROUND. This appendix presents the historical separa-
tion and reenlistment behavior of FY 73 and FY 74 accessions with
three- and four-year TOS. Analysis of this behavior revealed that
a significant proportion of this group separated prior to or after
their initial ETS date. Therefore , the group ’s behavior was
tracked according to when the reenlistment and/or separation oc-
curred relative to their initial ETS. The fol l owi ng cells were
used to identify the time spans in which the separation/reenlist-
ment action occurred.

a. Cel l 1 - Actions occurri ng more than 12 months prior to
ETS .

b. Cel l 2 - Actions occurri ng 0-12 months prior to ETS.

c. Cel l 3 — Actions occurring 1-12 months beyond ETS.

d. Cell 4 - Actions occurri ng more than 12 months beyond ETS.

0—2. RESULTS. Tables D—1 through 0-37 contain the results of
this analysis. For the categories listed below , results are shown
for eac h of the four cel ls , and for each combination of FY and lOS
(except where noted).

a. Separation behavior is presented In Tables 0-1 through 0-8.
Historical separations are shown by ETS month (Tables 0-1 and D-2)
and for the 24 subpopulations (Tables D-3 and 0-4). The distri bu-
tions of total separations (by ETS month) over the four cells are
shown in Tables 0-5 through 0-8.

b. Reenlistment behavior is shown in Tables 0-9 through 0-22.
Historical reenlistnients are presented in Tables 0-9 and 0-10 by
ETS month and are shown by subpopu lation in Tables 0-11 and 0-12.
Tables 0-13 through 0-22 present the proportion of historical re-
enlistment that occurred in each cell relative to an ETS month.
For Ce ll 2 (Tables 0-14 through 0-17) and Cel l 3 (Tables 0-18
through 0-21), the reenlistment distributions are displ ayed for
each month of a given FY/TOS combination. For Cel l 1 (Table D-13)
and Cel l 4 (Table 0-22), the reenlistment distributions are aggre-
gated at the FY/TOS level .

c. Reenlistment rates are presented in Tables D-23 through 0-37.
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Table 0-5. Distribution of Separations (FY 73/TOS 3)

FY 73 AccessIons
Three Year Term of Service

Actions prior to ETS Actions beyond ETS

ETS month > 12 months 12-0 months 1— 12 months > 12 months

July .1036 .6759 .1601 .0604
August .1109 .7141 .1277 .0473
September .1073 .7277 .1287 .0363
October .1113 .7154 .1404 .0329
November .1263 .6932 .1467 .0338
December .1274 .7178 .1249 .0299
January .1380 .6988 .1355 .0277
February .1407 .6994 .1359 .0241
March .1302 .7091 .1371 .0235
April .1393 .6991 .1443 .0172
May .1457 .6729 .1655 .0160
June .1163 .7426 .1285 .0127

Total .1205 .7085 .1378 .0332

Table D-6. Distribution of Separations (FY 73/lOS 4)

FY 73 Accessions
Four Year Term of Service

Actions prior to ETS Actions beyond ETS

ETS month ’ > 12 months J 12-0 months 1—12 months > 12 months

July .4275 .4275 .1145 .0343
August .4349 .4191 .1200 .0259
September .4359 .4338 .1135 .0168
October .4457 .4107 .1320 .0117
November .4464 .4278 .1118 .0140
December .4621 .4282 .1026 .0071
January .4778 .4059 .1092 .0071
February .4284 .4579 .1049 .0087
March .3850 .4831 .1255 .0063
Apri l .3935 .4984 .1065 .0016
May .3021 .6052 .0927 .0000
June .2584 .6387 .1029 .0000

Total .3998 .4771 .1114 .0118
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Tabl e D-7 . Distribution of Separations (FY 74/TOS 3)

FY 74 Accessions
Three Year Term of Service

Actions prior to ETS j Actions beyond ETS
ETS month > 12 months 12-0 months 1— 12 months > 12 months

July .1049 .7493 .1325 .0133
August .0954 .7543 .1400 .0103
September .1048 .7472 .1380 .0099
October .1094 .7278 .1545 .0083
November .1244 .7235 .1438 .0083
December .1128 .7560 .1241 .0071
January .1195 .7326 .1427 .0052
February .1132 .7381 .1432 .0055
March .1092 .7591 .1282 .0035
April .1230 .7452 .1295 .0022
May .1225 .7516 .1244 .0016
June .0924 .7816 .1259 .0000

Total .1091 .7890 .1357 .0062

Table D-8. Distribution of Separations (FY 74/lOS 4)

FY 74 Accessions
Four Year Term of Service

Actions prior to ETS j Actions beyond ETS
ETS month > 12 months 12-0 months 1-12 months > 12 months

July .2446 .6553 .1001 .0000
August .2542 .6564 .0895 .0000
September .2426 .6860 .0714 .0000
October .2491 .6629 .0881 .0000
November .2295 .6826 .0879 .0000
December .2508 .6799 .0693 .0000
January .2404 .6784 .0812 .0000
February .2461 .6951 .0588 .0000
March .2665 .6718 .0285 .0000
April .2874 .6777 .0349 .0000
May .2496 .7218 .0286 .0000
June .2060 .7940 .0000 .0000

Tota l .2414 .6997 .0589 .0000
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APPENDIX E

RESULTS FROM STATISTICAL ANALYSIS OF THE EFFECTS OF EXOGENOUS
VAR IABLES OH RE ENL ISTMENTS

E- 1. BACKGROUND. The purpose of this appendix is two-fo ld. It
descri bes the data sources for the exogenous vari ables used in the
analys i s , and it presents the detailed results of analysis of the
relationship between these exogenous variab les and tne reenlist-
ment rates. Exogenous variables as used in this study refer to
those factors , external to Army control s , which are hypothesized
as influences to the reenlistment environment.

E-2. VARIABLES. The specific vari ables chosen for analysis were
the Consumer Pri ce Index (CP I~ , unempl oyment rate , and the ratio
of military pay to civilian pay (MP/CP). Unemployment rates and
monthly changes in the CPI were used to reflect the state of the
economy while the MP/CP was chosen as a measure of relative earn-
ings. The MP/CP contrasts average military earnings to that of
nonagricultural and nonsupervisory personnel in the national labor
force. Military weekly earning were deri ved by calculating the
average pay grade for the study data base and computing the appro-
pri ate wage for that grade. The sages were obtained from past
Army Force Planning Cost Handbook (AFPCH) reports, Section II ,
Per Capita Factors. Civilian wages were extracted from appropri-
ate issues of ~ pj~y~~nt and_Earnj~~

1 as published by “S Depart-
ment of Labor , Bureau of Labor Statistics. The monthl~ deviationsin the CPI were derived from data published in issues of Business
Conditions Digest ,~ US Department of Commerce , Bureau of EconomicAnalysis. The source of unemployment data w~s Bureau of LaborStatistics (BLS) monthly reports - Table 3A. These reports are
unpublished but are available from microfiche records at BLS. The
reports contain unadjusted employment data for the civilian nonin-
stitutional l abor force by age , sex , and racial categori es.

E-3. RESULTS. The results of the correlation analysis are shown
in Table E-l for three-year term of service soldiers and in Table
E-2 for four-year TOS soldiers .

E- 1
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APPENDIX F

RESULTS OF AID III ANALYSIS

F-i. BACKGROUND. This appendix presents the results of using the
AID III Model to select from a vari ety of candidates those demo-
graphic variables which provide the best explanation of reenlist-
ment behavior for the FY 73 and FY 74 accession cohort files. The
variables selected by the AID III Model were age, education , race ,
term or service , sex and pay grade. Prior to using the model , the
1-RPM data base was stratified according to the Selected Reenlist-
ment Bonus (SRB) level that a sol dier was paid or that he was el i-
gible for at the time of separation. The data were stratified to
insure that the SRB was treated as a reenlistment inducement which
acts on a subpopulation rather than as a factor which determines
the subpopulation definition. Each of the stratified subsets were
input to the AID Model according to a problem definition deck
which revised the input data to conform to AID requirements. The
use of the AID Model is shown In Figure F-i.

F-2. VARIABLES. Table F-i shows the vari ables and the vari able
classes used as inputs to the AID Model . Table F-2 defines the
study subpopulatlons in terms of the selected vari ables and van -
able classes.

F-3. RESULTS. Figure F-2 provides an example of the symbology
used in Figures F-3 through F-9. In Figure F-2, population i con-
sisting of 6400 sol diers wi th a reenlistment rate of 0.21 is sub-
divided based on pay grade into populations 2 and 3; population 2
has 1400 soldiers in pay grades E1-E3 who have reenlisted at the
rate of 0.08. PopulatIon 3 has 5000 sol di ers in pay grades E4-E6
who have reenlisted at a rate of 0.30. Figures F-3 through F-9
are interpreted in the same manner. An analysis of the AID trees
shows that the same set of vari ables was identified by AID across
the different SRB l evel s although not always in the same order.
The order of identification of the variables is not significant
for this study; the identification of the vari ables to be used in
defining the subpopulatlons was the purpose of the AID analysis.

F-i

LI ‘ 1



_ _ _ _  — _ _ _ _ _ _ _ _ _ _ _ _

CAA-SR-79-5
FY 73/74
cohorts

_ _ _ _ _ _ _ _ _ _ _ _  

H

1-RPM data base;
3/4-year enlistment
minimum 18 months

service

1~
Stratify by
SRB l evel

Probl em
definition AID

deck model

AID trees

Selection of
subpopulatlon
characteri s-

tics

Figure F-i. Example of an AID III Model Set-up and
Execution
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Table F-i. AID Variable Classes

Variable Class Class definition

Mental category 1 93-99
2 65-92
3 31-644 16-30

Age 1 16-20
2 21 or older

Education 1 More than high school
2 High school graduate
3 GED
4 Non-high school graduate

Term of service 2-4 Years of service

Race I White
2 Black
3 Other

Sex 1 Male
2 Female

Pay grade 1-6 El - E6

S
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Tabl e F-2. 1-RPM Subpopulation Codes

Subpopulation Sex I Pay grade 1 Race 1 Education J Age

1 Male E1—E3 White NHSG Y
2 0

3 HSG Y
4 0
5 Non wh i t e  NHSG Y

6 0
7 HSG Y
8 0

9 > E4 White NHSG - Y
10 0

11 HSG V I 
-

12 0

13 Nonwhite NHSG V
14 0
15 HSG Y

16

17 Female E1-E3 White HSG y

18 0
19 Nonwh ite V

20 0
2 1 > E 4 W h i t e  V

22 0
23 Nonwhite V —

24 0

• Codes:  NHSG - Non-high school graduate
HSG - Hig h school graduate
V - Young, less than or equal to 20 years of age
0 - Old , more than 20 years of age
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