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EXECUTIVE SUMMARY

Problem

Attrition, or the failure of personnel to complete assigned tours or
terms of service, is one of the primary reasons the Army has difficulty main-
taining a state of combat readiness among its personnel. This problem is
particularly acute among Jjunior enlisted personnel who have exhibited attri-
tion rates of 30% and more for their initial obligated term of service. In
addition to reducing unit readiness, attrition contributes to higher costs
because of the additional recruiting and training of new personnel, and be-
cause of additional transportation costs required to send them to distant
assignments, The Army has responded with a substantial amount of research
and many specific programs and policies designed to reduce attrition among

.first-term enlisted personnel Two programs with a potential impact on attri-

tion are the 2-year enlistment option and the 18-month tour in USAREUR.

The 18-month tour has as a specific objective the reduction of attri-
tion, while short terms were designed primarily to help sagging enlistments
and were expected to have only an indirect effect on attrition (the 2-year
enlistees were to be sent to USAREUR with the automatic consequence of a
short tour). The hypothesis that shorter stays in USAREUR would reduce at-
trition was based on some empirical evidence (a previous ARI study found a
positive correlation between tour length and attrition rate) and the belief
that the prospect of a shorter stay in an unpleasant environment (USAREUR)
would induce less unacceptable (to the Army) behavior. The latter expectation
was also partially based on evidence which suggested that some attriting
soldiers deliberately sought ways to be thrown out of the Army when faced
with long tours.

Somewhat prior to the implementation of the 18-month tour in USAREUR and
at about the same time the 2-year enlistment experiment was being put into
effect, ARI initiated a large-scale longitudinal research effort to study the
relationship of tour length and term of service to attrition rates in
USAREUR. This report provides results of that study to the limits of current
data maturity.

Objectives

The specific objectives of this study are to examine the relationship of
tour length and term of enlistment to attrition in USAREUR. In the report,
two types of attrition are examined: "negative attrition," which is attri=-
tion caused by some performance failure of the individual SM; and "neutral
attrition," which is attrition that cannot be specifically attributed to
performance but could still be related to being stationed in USAREUR.
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Methodology

The study uses a population of 41,991 first-year enlisted personnel who
arrived in USAREUR from May, 1979 through May, 1980. All information on
these subjects was obtained from USAREUR personnel transaction files (arrival
time, departure time, and individual characteristics) and DA MILPERCEN En-
listed Master Files (reason for leaving USAREUR or discharge).

The analysis examines the relationship of individual variables with the
attrition criteria (negative attrition, neutral attrition, and attrition
pattern) using contingency tables and regression analysis. The predictor
variables include the two of primary interest--tour length and term of serv-
ice——and ten other socio-~demographic and military characteristies which serve
as moderators, These variables are education level, gender, age, race, eth-
nicity, marital status, number of dependents, mental aptitude, military occu-
pational specialty, and grade. All moderator variables were measured upon
arrival in USAREUR.

Results

Results indicate that the losses for the 13th through the 18th month
occur at about the same rate as during the first year, but that during the
next 6 months there is a substantial slowdown in loss rates. Also, the ratio
of neutral to negative losses remains approximately the same in all periods,

The basic pattern of negative losses across terms of service is an in-
verted-V, The highest negative attrition rates occur for 3-year enlistees,
Two=year enlistees have a somewhat lower rate, and 4-year enlistees have the
lowest rate of all., The pattern is the same in all three cohorts, indicating
that there is little or no change in the relationship between the first and
second years of USAREUR service, There are only very small differences
across terms of service for neutral losses, i.e., term of service seems to
have less effect on neutral loss rates than on negative loss rates,

The basic pattern of negative losses across tour-length categories is a
moderate U-shaped curve, The lowest loss rates occur among those with 19-24
month tours, with higher rates for both shorter and longer tours. These
results show the hypothesized positive relationship between tour length and
attrition rate only for categories with greater than 18-month tours, and,
given the concentration of subjects in the 24-month subgroup, the results
suggest that particular tour length as being most appropriate if attrition
rates were the only assignment factor,

Neutral attrition differences across tour length categories are very
small and suggest an inverted rather than upright U-shaped curve,

Several individual moderator variables seemed to make important inde-
pendent contributions to differences in attrition rates. Specifically, men
had higher negative but lower neutral attrition rates than women, married SM
and those with dependents had higher attrition rates than those who were not
married or had no dependents, blacks had a somewhat lower negative attrition
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rate than nonblacks, 17-year-o0lds and those 21 or older had higher attrition
rates than those 18-20 years old, high school graduates had lower negative e
attrition rates than nongraduates, mental aptitude was generally negatively S
related to negative attrition, those with a combat MOS were more likely to b
attrite (negatively) than noncombat SM, and grade (on arrival in USAREUR) was N
strongly negatively related to negative attrition rates.

Analyses of the effects of moderator variables on t' . "elationship be-
tween tour length and attrition rates revealed different . :'terns for differ-
ent subgroups (such as black, non-graduate, combat vs. n::-tlack, graduate, LR
non-combat soldiers), with those subgroups showing either .ne dominant .
U~shaped or positive relationship being those with the higher overall attri-
tion rates, while subgroups showing either negative or inverted-U patterns
tended to have lower overall rates. The principal exception to this was that o
black, graduate, combat soldiers showed both low attrition rates and a posi- B
tive relationship between attrition rate and tour length. M

Analyses of relationships between term of service (2,3, or 4 year
enlistments) and attrition rates, as noted above, revealed higher rates for
3=year enlistees than for either of the sther two. As with tour length, this o
pattern varied from one sub-group to another, with the principal deviation -
from the dominant pattern characterizing lower mental category (category IV) oaraad
soldiers, Among these soldiers, the highest attrition rates were shown by
the 2-year enlistees,

1
o
P Conclusion

The basic objectives in this study were to identify any relationship -

' between attrition rates and attrition patterns, on the one hand, and term of 05
[ . service and tour length, on the other., Thare was little relationship between i
' either of the two major predictor variablss and attrition pattern (stay). -}ﬁ
The relationship between attrition rates and tour length or term of service —

was more complex, -

The moderate U-shaped curve which characterized the relationship of tour
length and attrition rate seemed to be composed of two separate parts. The
left arm of the U was made up of individuals with short tours, 18 months, and o
exhibits a somewhat higher attrition rate than the next shortest tour-~length s
category, but slightly less than the longer tour categories. However, upon ~—
closer analysis it was found that a majority of the higher loss rates in the o
short tour could be accounted for by a select set of individuals who were e
more likely to be black, nongraduates, in aptitude category IV, and in the o
combat arms. With the exception of blacks, these subgroups had higher attri- e
tion rates in other tour~length categories a3 well. Thus, variations in these e
and other variables accounted for more of the attrition rate variance than =
tour length. However, there was some consistent pattern in the remaining G
three tour-length categories, i.e., tour length did account for some of the o
variance on its own. The pattern which resulted showed that shorter tour R
lengths, down to 19 months, are associated with lower attrition rates. Other o5
things being equal, assigning SM to a shorter tour could reduce their proba=-
bility for attrition, although not by very much (perhaps 2 or 3 percentage =

xi .
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points). The efficacy of a policy which does reduce tour length in USAREUR,
even if it is selectively done by excluding, say, married SM, is unclear
because the cost-benefit of such an action has not been calculated, Using
this data set, for example, would require the analysis of mature tour-length
cohorts to determine results such as the average length of time served in
USAREUR and the cost of providing replacements, before the full impact of
tour-length differences could be determined. The present analysis has shown
the potential for a positive effect.
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The results for term of service are more problematic, Two-year enlis-
tees were to have special characteristics, high school graduation and higher
aptitude classification, and be assigned to the combat arms, Data in this
report show that these requirements were not fully realized, but that when
they were, 2-year enlistees did have lower attrition rates than those with
longer enlistments. Interactions between term of enlistment and other varia-
bles revealed very complicated patterns whose relevance for the use of short- it
er enlistments to achieve attrition-related objectives is questionable,
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1. INTRODUCTION

L1 Problen

Attrition, or the failure of personnel to complete assigned tours or terums
of mrvice, is one of the primary reasons the Army has difficulty maintaining a
stae of combat readiness among its personnel. This problem is particularly
scue among junior enlisted persounel, who have exhibited attrition rates of 302
ssdwore for their initial obligated term of service during the past few years.
Insldition to reducing unit readiness, attrition contributes to higher costs
becmse of the additional recruiting and training of new personnel, and because
of @e additional tramsportation costs required to send them to distant
assnments. The Army has responded to this problem with a substantial amount
of msearch and many specific programs and policies designed to reduce attrition
Tates among first term enlisted personnel. Two programs with a potential impact
on sttrition are the 2-year enlistment option and the 18-month tour in USAREUR.

The two-year enlistment option was an experimental program designed to
incmease the number of highly qualified enlistees and to fill personnel
requirements in USAREUR. In its initial conception, 10,000 of 12,000 2-year
enligtees were designated for a short tour in USAREUR. Thus, while it was not
the primary objective of this program to improve attrition rates in USAREUR, its
effect would theoretically have been to reduce the number of USAREUR losses.
The theoretical logic of this assertion rests on the attrition among first-term
enligtees. The 2-year enlistees would be sent to USAREUR for about 18 months,
vhile the typical tour for 3-year enlistees was approximately 30 months. The
experimental program was initiated in January, 1979 and the first 2-year

enlistees began appearing in USAREUR in about May, 1979.
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The 18-month tour was a more direct attempt to affect attrition outcomes by

P T AR
s fe e teTa e
AR

reducing the tour of all first-term 3-year unaccompanied enlistees arriving in

A

e »
'..l.l

USAREUR. In effecting this policy the Army made the assumption of the impact of

t T e el

short tours more explicit. Voluntary 18-month tours were implemented in April, Eé
1980 and they were made compulsory in October, 1980. %f

The belief that short tours would reduce attrition rested on the assumption ;f
that the prospect of a long stay in USAREUR produced an independent negative SS
effect on first term enlisted personnel. The long tour prospect might drive %.

i

Service Members (SM) to deliberately seek ways to curtail their stay, and/or the

-m
win®e a2,

long stay und-r adversely perceived conditions might lead to negative behavior

a1

which would cause the Army to initiate early curtailment. This reasoning was
supported by results from at least one published study whose results were .j
available at the time tour length decisions were being made.}j The study showed

both that SM with shorter tours had lower attrition rates and that many

The research results presented in this report are designed to present

individuals deliberately sought to leave USAREUR by the commigsion of R
unacceptable behavior, e.g., using drugs, etc. ;
he

further evidence on the question of whether shorter planned stays (in USAREUR or

the Army) have any effect on attrition rates in USAREUR. i

-

g

‘

l/ J.A. Whittenberg and N. Dahlinger, USAREUR Tour Length. Alexandria, VA: é

US Army Research Institute for the Behavioral and Social Sciences, 1978. Report p

is currently under review prior to public release. o
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1.2 Objectives
The initiation of major personnel programs, suchk as the 2-year enlistment
experiment and the 18-month tour in USAREUR, imply a careful evaluation of

regulis. At about the midpoint of the several decision processes involved in

the iritfation of these programs, just before the start of the 2-year enlistment
experiment ard before the beginning of the 18-month tour option (f.e., late in
calendar year 1978), ARI began developing a study to examine the impact of short
tours on the performance, specifically attrition, of first term enlisted .
personnel in USAREUR. The results of this study are reported here.}j 2%
The initial objectives of this study were to provide specific information ~
on the impact of short tours on attrition in a USAREUR context. It was designed
to verify and expand the results of the earlier ARI study of the relationship of
tour length and attrition. The initiation of the 2-year enlistement experiment

provided an additional opportunity to examine enlistment terms in a USAREUR

context. Thus, the specific objectives of the study are: (1) to examine the
relationship of tour length and attrition in USAREUR; and (2) to examine the

relationship of term of enlistment and attrition in USAREUR.

This research was designed with the limited objectives of providing ff?
information which would serve as a basis for making future policy decisions and ;f;
®

as a partial test of one internal effect of shorter enlistments. For these
reasons the analysis will focus on three attrition dimensions; actual losses due

to adverse administrative actions, neutral attrition , and the pattern of loss.

The first dimension focuses on the conventional interest in whether individuals

are able to complete their obligations and what factors intervene to increase

}j An earlier report provided results in data which had matured during the
first year of the study. See Richard J. Orend, Evaluation of the Short Tour in -
USAREUR, Alexandria, Va.: HumRRO, April 1982.
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thelikelihood of a performance failure. The second dimension expands the
tnlitional focus to include losses which are not normally associated with poor
pedbrmance, but which may be the result of adverse conditions, such as long
toms or being in USAREUR. Included in this group are pregnancy losses.
Exalnation of the third dimension provides a more detailed analysis of the
ocarrence of attrition to permit: (1) the identification of data which would be
usdil in determining the average amount of time served by individuals in
vafibus enlistment and tour categories (data which would be necessary for a
cosfbenefit analysis); and (2) the identification of patterns which could
sugest how enlistment and tour length impact attrition processes.

In the next section the design and methodology of the study will be

demribed and in the following section results will be reported.
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% 2. METHODOLOGY
-

:'_ 21 Approach

Our evaluation of the impact of tour length and term of service on
! sttftion was designed to use data already available on automated records.
i Thex, the general model used to conduct the evaluation was as follows:
1. Identify first-term enlisted personnel arriving in USAREUR;
2. Trace the movement of those individuals through their stay in USAREUR;
3. Determine reasons (ETC, PCS, administrative action, etc.) for leaving
USAREUR; and
'_ } 4. Determine if term of enlistment and tour length are important

predctors of attrition.

These four steps are described in greater detail in the procedures sections

vhich follow.

2.2 Sample

The sample used of this report includes all enlisted persomnel in their
first year of service who entered USAREUR from 1 May 1979 through 31 May 1980,
R=41,991. These individuals were identified as they entered USAREUR, each
month, from TAPERS transaction files maintained by the First Personnel Command
in DSAREUR. The files are estimated, by PERSCOM, to be 95 to 98X accurate in
their identification of all incoming first-term enlisted personnel. Thus, our
sample represents a population cohort for the period covered.

2.3 Data
Two types of information were collected. The first includes personnel

actions and movements during the reference time frame and the second includes

individual characteristics of members of the cohort.
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rotation date, we determined the reason for leaving the command. Reasons were

2.3.1 Analysis: For each cohort member we determined arrival and loss E
dates (to and from USAREUR), by month, and calculated length of stay. "Stay" is ?
used as the criterion variable in the analysis of attrition patterns. 1In é
addition, for those individuals who left USAREUR prior to their expected tour §

3

FSi divided into three types: (1) regular ETS or PCS movements; (2) administrative ?
: loss due to special circumstances, like medical or hardship discharge due to i
>

!! fraudulent enlistment, and pregnancy; and (3) administrative loss due to some g

- type of inadequate performance. The last category, termed negative attritionm,

includes all factors normally associated with adverse attrition, such as AWOL,

o DRI

Courts Martial, unsuitability, drugs, homosexuality, etc., and defines the group

whose performance is of greater interest in this study. Because of the

potential impact of tour length and term of service, as well as the potential

effect of serving in USAREUR, the second category, neutral attrition, will be

2 Letm
L

examined also. The identification of negative and neutral attrition is made on "

the bais of the Separation Program Designator (SPD), which was added to our

MR i RN

cohort data set by matching USAREUR losses to subsequent Enlisted Master File
(EMF) updates.i/ .
The attrition categories were developed using the following steps: ;
(a) All incoming personnel were identified by SSN and name as they entered :
USAREUR (the entry cohort). $
(b) As individuals in the entry cohort left USAREUR they were again g
flagged and their length of stay was determined. E
t
.
3
}j USAREUR records often do not contain this information so the EMF :
matching procedure was necessary to complete the data set. Using EMF alaso "
resulted in 3- to 6-month delays in the completion of individual records due to N
the lag in updating the more permanent records. The matching procedure was N
completed by DA MILPERCEN using Social Security Numbere provided from our cohort N
list of USAREUR losses. -
: :
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(¢) The SSN of all cohort personnel leaving USAREUR, during the timeframe
of the study, was transmitted to DA MILPERCEN, where the reason for leaving
USAREUR was determined.

(d) Reasons were then catégoriied; as described above, for analysis.

2.3.2 Cohort Members: The second type of data collected for this analysis

were individual characteristics describing all cohort members. The two key

predictor variables were term of enlistment and tour length. Term of enlistment is

divided into three categories'm-Z-year; 3-year, and 4 or more years - for

purposes of this analysis. Table 2.1 shows distribution of cohort members on

this variable.

Table 2.1

Distribution of Term of Enlisiment

Number Percent
2-year 1468 3.5
3-year 27739 66 .7
4 or more years 12401 29.8
Total 41608 100.0
Missing 383

While the 2~year enlistees constitute only 3.5% of the cohort, their total
N of over 1450 provides a sufficient sample to complete the desired analyses.

Table 2.2 presents the distribution for tour length divided into five

categories.
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Table 2.2

Distribution of Tour Length

Rumber Percent
Up to 17 monthsl/ 457 1.10
18 months 430 1.10
19-24 months 14533 36.41 .
25-30 months 6780 17.01
31-48 months?/ 17657 44,30
Total 39857 99.95
§ Missing 2134 )

2 The "short tour” category; 18 months, is again quite small, but sufficient

for most analyses. Many of the 2-year enlistees are serving 19- or 20-month

tours. The 18-month cutoff point was used because it was the limit of the short E:j
tour policy in USAREUR. As subsequent analysis will show, the 18 month and :iﬁ;
19-24 month tour attrition rates provide some of the most noticeable differences ;S;
across categories. Ei:

Foc about 5X (N=2134) of the cohort there were no tour length data

available at the beginning of their USAREUR tours. Because one of the factors

hypothesized to affect attrition is expected stay (tour length), we did not
include these individuals in the analysis of this variable.zj :;é:
The remaining variables used in this analysis are socio-demographic and :5;5
;;.: -
military characteristics. These variables were selected because they are widely —
EjWhile tours of less than 17 months are not "legitimate”, a small o
percentage were still shown. e
Ejnost of these tours (over 90%) were from 31 to 33 months. A small I
proportion (about 7%) were clustered at 35-36 months. —
2/They are included in other analyses where data was present, but the e
number of missing cases is small enough that significant distortion in the L
results are unlikely. S
g ==
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used in other attrition research where they have been shown to correlate with

A

negative attrition. Because we were interasted in isolatiag the cffect of g:
enlistment term and tour length on attrition, they were included as control ;S
variables. In the results section (Section 3) they are discussed in terms of g?
their individual contribution to attrition rates and attrition pattern(s) as ;;
well. ég
The variables included in this analysis are as follows: E?

b

1. Education level E;

2. Gender

3. Age (at arrival in USAREUR)
4. Ethnicity

5. Race

6. Maritial status (at arrival in USAREUR)

7. Number of dependents (at arrival in USAREUR) .

8. Mental aptitude (category) level o

9. PMOS 5

C

10. Grade (at arrival in USAREUR) -
Continuous variables, e.g., age, education (in years), number of ﬁj
dependents, mental aptitude, and grade, are categorized for contingency analysis ;E
and left in their original form for multivariate analyses. Categorical f?
%

variables, e.g., gender, ethnicity, race, marital status, and PMOS, are grouped ;-
according to major category and, in some instances, taking into account total N i
o

in each category.lj PMOS is categorized two ways: (1) by general groups -- 3
combat arms, combat service, and combat service support; and (2) by Career :j
:I

p

ljln miltivariate anulyses categorical variables are treated as "dummy .
variables”™ as described in Nie, Norman, et al., Statistical Package for the ~
Social Sciences, New York: McGraw-Hill, 1975. pp 373 - 382. o
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Management Field (CMF). Data on CMF are presented depending on the number of
iz cohort. Distributicns of cohort members

cases appearing in each group for th

for each of these variables are presented in Appendix A. Analytic categories

are presented in thege tables also.

2.4 Analysis riﬁ
2.4.1 Analytic Problems: Several of the variables, e.g., marital status, EE;
ethnicity, and gender, have highly skewed distributions (one of the categories :iﬁ
is very small). This is true for the primary criterion variables, negative and ??,
neutral attrition, as well. Among predictor variables, this situation limits i;j
the potential for predicting criterion outcomes because of small variance. i¥
Among criterion variables, prediction is difficult because of what Meehl and [:
Rosen (1955) have called the "base rate” problem.lj These conditions limit the ;;}
usefulness of multivariate techniques for explaining differences in outcome ;:?
performance, although they have been used in this study to examine the relative EE
importance of predictor variables. There is no similar limitation when g?é
examining the stay criterion (although the limited variance is still a problem :
for predictors). The reader should consider these problems in attempting to :;%
interpret results. EE;
2.4.2 The Analytic Samples: The analysis reported here focuses on three ;i:
overlapping cohorts. The first cohort uses the entire research cohort of 41,991 ;3
individuals and deals with the first year of the USAREUR tour. Individuals who ;;
entered USAREUR in May, 1979 are evaluated as of May, 1980. Those who are still ;:
in USAREUR after one year are considered successful (regardless of any E;
subsequent action) and are categorized as negative or neutral attrites. The E;%
analysis looks for differences on predictor variables across criterion Fﬁ
categories. Arrivals during each subsequent month are treated in the same way ;g
@

E!Heehl, Paul E. and Rosen, Albert, "Antecedent Probability and the Sﬁ
Bfficiency of Psychometric Signs, Patterns or Cutting Scores,” Psychological o
Bu}leti?,.§2,3 (1955), pp 196-2167 0 . ;:
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Eé:g se fiat the aggregate analysis examines a one-year cohort, each of whose members

i;; s lad a opportunity to remain in USAREUR for the same length of time._l_/

i% The second cohort is created using the same procedure except that an

i@ I3-mmth cutoff point is used. Thus, we examine SM who have had an equal

} eppatunity to remain in USAREUR for at least 18 months. Because of the longer .

. e

Ei mtwity time, a smaller cohort was available at the time analyses were i&;

% cendacted. The 18-month cohort consists of the 28,104 individuals who arrived Ei;
in BRAREUR from May 1979 through December, 1979. This group is, then, a subset Etj

o of those used in the one-year analysis, but it includes an analysis of the
additional losses which occurred during the thirteenth through eighteenth months

of the USAREUR tour, (as well as those which occurred during the first twelve

nonths) .

The third cohort is a smaller subset of individuals who have had an

opportunity to remain in USAREUR for up to two years (the 24-month cohort). The
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cohoet consists of the 5484 first year enlisted SM who arrived in USAREUR in May

IR AT
'y,

and June, 1979. Because of the smaller N, analysis of this cohort will be much

T

more limited. With the passage of time (maturing of the data) it will be

possible to expand the data base ¢nd extend the analysis to include a larger

2-year cohort and generate a 30-month cohort. s
§*:

e

l/Atrival date is not relevant in this analysis. Seasonal differences are i;:
therefore ignored here, although they could be of some significance, and further tf:
analysis along the dimension might be warranted. The earlier report (Orend 5N
1982) using these data examined only May 1979 through December 1979 arrivals :ﬁj
(also using a one-year cutoff point). Preliminary analyses for the present S
report showed some substantial differences between the earlier cohort and the o
remainder of the total sample (those who arrived in USAREUR from January 1980 :}f
through May 1980) on predictor variables like education level and aptitude O
category. The proportion of nongraduates was 31.4 in the former cohort and 42.5 ﬂ}:
in the latter, and neutral category IV's constitued 42.2% of the former cohort 3&‘
and 49.8% of the latter. There were also differences in the key predictor POl
variables, when 2.5X had 2-year tours in the former cohort and 4.0 had 2-year -
tours in the latter. (Short tours showed simular differences.) Whether N
differences were short term fluctuations, changes in recruiting results, or due AN
to some other factors was undetermined in the context of the present study. As :_:
degscribed above, the two cohorts were combined for the pregent analysis. Sf
11 o

o
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Figure 2.1 provides a graphic representation of the three cohorts examined
in this report. For each of the cohorts the last possible loss date - June,
1981 - is about six months short of the point at which the type of loss for
those who left USAREUR could reasonably be expected to appear on EMF records.
Thus, analyses were delayed until this "maturing” process had occurred, and took

place in January/February, 1982. Additional analysis could be conducted as the

data set further matures and loss type information becomes available.

F! 2.4.3 Analysis of Attrition: Two approaches were used in the analysis of
?: attrition. The first is a contingency analysis of the relationship between
attrition and each of the predictor variables or multiples of relevant
predictors. Analyses of this type are conducted for each of the cohorts,
although the depth of the analysis (number of control variables) is limited by
the size of the cohort. In all cases, controlled contingency analyses are
arranged so that the control variables further explicate the relationship
between major time variables (tour length, term of service) and the criteria
(loss type or stay). These analyses provide the most direct and interpretable
results of the impact of specific predictors and an identification of potential
gain, in reduced or increased attrition, which might be obtained by changing
certain assignment policies, e.g., tour length or enlistment term.

The second approach uses multivariate analysis to identify the relative
contribution of each predictor variable. Stepwise multiple regression analysis
was the technique applied to this analysis.&j The regression analysis also
provides a total explained variance result, however, this outcome is limited by
the factors described in 2.4.1. 1In other words, a very low proportion of the

total variance is accounted for. Attrition results are presented in Section 3.

ljuultivariate analysis of data for the earlier report included
discriminant function analysis. The results of this analysis were not
appreciably different from parallel regression analysis so they were not used in
the current analysis plan.
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2.4.4 Analysis of Attrition Pattern: The same dual approach is followed

in .analyzing attrition patterns. The overall attrition pattern is presented and
individual predictors are examined. Regression analysis is used to determine
the relative contribution of each predictor and the overall explained variance.

These results are presented in Section 4.
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3. RESULTS: TYPE OF ATTRITION

3.1 The Use of Term of Enlistment and Tour Length as Primary Predictors

The selection of term of enlistment and USAREUR tour length as the primary
predictors was, as discussed in Section 1, a function of specific real and con-
templated programs designed to reduce attrition (among other objectives). The
logic of the argument used to support the use of these factors provides a kind

of theory about what is expected to happen when the policies are put into

effect. A very brief review of this argument is useful prior to examining
results.

Earlier researchl/ suggested that the prospect of a long stay in an un-
pleasant environment was a significant contributor to the performance of young

enlisted SM. Specifically, coming to Europe and finding both economic and

i
N
LR

»

cultural difficulties, as well as separation from family and friends, created

many negative attitudes toward staying in the Army. The prospect of having to

5 A 1

-
3

endure these conditions for 30 to 36 months made them even more unbearable. ég
For some individuals, this situation would lead to behavior unacceptable to the §§
Army (poor job performance, social problems, drug usage, AWOL, etc.) as an un- %T
conscious reaction.zl For others, it would lead to a censcious decision to E
take action designed to get themselves out of the environment (and the Army) .;
prior to the completion of their c:ligated tour. In both instances it was T’
thought that time to be served made an independent contribution to the result- iﬁ
ant behavior. The prospect of staying for three years was more negative than gs
the prospect of staying for a shorter period. The earlier research provided ;
some empirical evidence which supported this argument. és
B

iiﬂhittenberg, J.A. and Dahlinger, N., op. cit. %

= Contributed to by ¢ variety of other factors as well.

15




The appropriate response to these findings seemed to be shorter tours in
USAREUR. The appropriate response to the argument extended to the entire Army
would be shorter enlistments. The enlistment policy was initiated as an
"experimeptal" program in January; 1979 (at about the same time this research
project began). The short-tour policy (18 months for 3-year unaccompanied ¢n-
listees) in USAREUR was initiated in April, 1980 as an option and not until
October, 1980 as a requirement. Our data includes some SM who have either
short tours, short enlistments, or both characteristics. Thus, we are able to
compare the effects of these major predictors across the full range of tour and
enlistment alternatives.

The previous analyses of these data used slightly more than half (28,104)
of the total cohoét to examine the first year in USAREUR and focused on the
impact of tour length. The results of these analyses were generally supportive
of the idea that shorter tours may have a positive impact on attrition rates,
but not necessarily fhe tour length prescribed in current policy and not for
all population subgroups. Based on an analysis of negative attrition for the
first year of service in USAREUR, an 18-month tour does not reduce attrition
below rates for SM in the next two longer tour-length categories (19 to 24
monthis and 25 to 30 morths). More detailed analysis of the attrition rates
within each tour-length category showed that the higher rates for short-tour SM
were not uniformly applicahle across all types of people. Blacks with combat
arms MOS, those who did not graduate from high school, and mental category IV
individuals were much more likely to attritc under short-tour conditions than
were other types of individuals. These findings suggest that there could be an
assignment factor in the high attrition rate for SM with short tours. Individ-
uals with a 19- to 24-month tour (most of whom were at the high end of that
category) were, on the average, the least likely to attrite during their first

year in USAREUR. Those with 25- to 30-month tours were somewhat more likely to
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attrition rates. These results suggest that when other factors are controlled

1~

a 24-month tour may be the most efficient when the objective is to minimize ;l
KN

first-year negative attrition. Results described in this report will expand i:
on these findings. .L
’f:;

3.2 Attrition Outcome Analysis £
Attrition analysis described here was designed to identify factors which E

+  distinguish between those SM who were successfully completing their USAREUR i
assignments and those who were discharged during that tour or as a result of %
actions taken during that tour, including both negative and neutral attrition. 5
The overall loss rates for eacp cohort are shown in Table 3.1. E
Table 3.1 (

Attrition Rates for Each Cohort E

12-Month 18-Month 24-Month F

Cohort Cohort Cohort 5

Negative Attrition 6.27% 9.3% 10.7% ?
Neutral Attrition 1.0% 1.5% 1.7% é
Total Attrition 7.2% 10.8% 12.4% N
Overall losses after 12 months are 7.2%, of which 6.3% are negative.—/ There .

is an increase of abou: 50% by the end of 18 months for both loss types, and a

th |

1/

— Attrition rates may be somewhat higher (by about 10% of the illustrated
rates) than shown because of a problem in identifying the disposition of some
losses. Of the total losses identified from USAREUR data sourzes (TAPERS loss
files), about 10% were either not matched (by SSN) to the EMF or were not coded
as having left USAREUR in the EMF. Thus, there was no way to determine the
type of loss. We assume that data errors of this type are randomly distributed
across loss types. About half of all USAREUR losses are positive losses, ;
either reassignment or ETS. Therefore, the data problems should make only -
about a .5 percentage point difference in overall negative and neutral loss
rates presented in Table 3.1.
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much smaller increase by the end of two years. Neutral attrition increases at
a somewhat slower rate than negative attrition during the final 6-month period.

In this report we will first examine the relationship of attrition to
individual variables relevant to the programs designed to reduce attrition,
namely, tour length and term of service. This analysis will be extended to
include other socio-demographics and military characteristics which will be
used as control variables. The objective of this analysis is to determine if
these factors influence the relationship of tour length and term of service
with attrition rates.lf The multivariate analysis will be described in the
following subsection.

3.2.1 Individual Variables - Term of Service. Figure 3.1 shows the level

’

of attrition for each enlistment period. Two types of information are pre-
sented here: (1) the relationship of attrition to term of service; and (2)
changes in that relationship for different cohorts. For negative attrition,
the relationship is clear and constant. Three-year enlistees are somewhat more
likely to attrite than 2-year enlistees and even more likely to attrite than
4-year enlistees. In addition, the difference is relatively constant (as
measured by the extent to which the lines are parallel) across cohorts. As
will be shown in later analysis, the higher mental and educational standards
required for the 2-year enlistee seem to have a positive impact on attrition

rates. Four-year enlistees are the most stable category.

l-/Because it was not possible to set up an "experiment" to test the effect
of tour length and term of service, it will be extremely difficult to establish
causal relationships. For the most part, we have no knowledge of how individ-
uals came to be assigned to different tour and enlistment terms. Nor could we
control for other factors which might have intervened in this process. How-
ever, relationship (correlation) is a prerequisite of all causal relationships
and we can establish its presence in the available data. The absence of a re-
lationship does not rule out causality, however, since it may be hidden by
suppressor variables which are not part of our analysis. The components of the
major variable relationships are examined in some detail in the extended con-
tingency analysis.

18
. .‘ .. .. l.' l.‘ . -.' \-' '-' \" L 05 . e N e . L N m.' -.' -.' -.‘ ..' ._‘ ..' ." h
DAL ::\_ ': .:'.\.- ‘_s.‘,\‘_\.’ PRI _:-: T T e e e

)"—'v'-_ ]
L] -

b

CERL ity
o

L

.
Y

R 2 f’- f’. .,;{l "- "-r‘—"‘ '." ol '..':-. ,e-'.="_:




12

-1

Parcent Losses

10

1.6
7 A\
L7 uws N\
7/ ‘ \
./ ° \
957 \ \
° ® \
85/ \. \ on )
\ -month negative
\.z
6.9 7.6 18 month negative

5.2 12-month negative

4.9

16 1.8 24-month acutral
16 . — PRE T —
14 \ 1.6 18-month neutral
1.0 1.1 12-month neutral

=

2yrs 3yns dor
more years

Term of Service

Figure 31. Loss Type by Term of Service
(For Each Cohort)

P
Hio
«?>

- "‘W‘.l.._

A Tar e AT T
P R SR A

,{r" l-'

o -3
AL

AR ¢ KR e
L AL AP AASELE

LA

IIRIRY ot B

r
-~

ME akis. TINNCIN

MY datee SILEN

e " s

Pl

CEEEAR dbie "



Part of the difficulty in interpreting any set of differences is in deter-
mining how much difference is important. The difference between 3-year and
4-year enlistees is from 2 to about 3 percentage points. While this difference
seems relatively small, it could make a substantial difference in the amount of
training and travel costs necessary to support.troops in USAREUR. Similarly,
the higher attrition rates for 3-year enlistees may not be as important when
compared to a shorter average length of service of 2-year enlistees.lJ
tny final interpretation of the differences, then, must be left to the policy-
maker who has additional information which can be used to refine the basic data
presented here.

Differences for neutral attrition across enlistment categories are very
small, although there is’more difference across cohorts (the lines are not
parallel). The low rates of neutral losses make differences more difficult to
interpret because Ns are also much smaller. It is interesting to speculate,
however, on why 2-year enlistees lose such a large proportion (about one-third)
of their neutral attrites during the latter part of their tours, while those
with longer enlistments lose very few during this period.

3.2,2 1Individual Variables - Tour Length. The expected impact of shorter

tour lengths was to reduce attrition. Results presented in Figure 3.2 indicate
that this expectation may be only parcially fulfilled. For negative attrition,
there is a steadily decreasing attrition rate as tour length gets shorter, but
not for the 12- to 18-month tour. This relationship applies to 12- and 18-
month cohorts almost equally. The parallel lines indicate little difference
between the effect of tour length on the first 12 months in USAREUR and the

next 6 months. The 24-month cohort shows substantial differences among individ-

uals in the two middle tour-length categories. The additional 6 months in

l~/Assuming that such a difference in average length of service actually
exists.
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USAREUR has the apparent effect of greatly reducing loss rates among those with
19-to 30-month tours, while higher rates among short-tour and long-tour SM are
not diminished. This means that the U-shaped function is more pronounced. The
reader should keep in mind, however, that the 24-month cohort is much smaller
than the others and that subsequent analysis of a larger cohort could modify
results somewhat.lj

Final interpretation of these results must await examination of the inter-
action of tour length with other variables, but at this point the relationship
of tour length and negative attrition suggests: in all three cohorts, a longer
tour results in higher attrition except among those SM with an 18-month
tour . This relationship is relatively constant for the first 18 months and
then becomes more pronounced during the 19th through 24th months. The excep~

tion is in the 12-month cohort where those with 18-month tours are slightly
less likely to attrite than those with long tours.

Results for neutral losses are somewhat different. The U-shaped function
no longer appears; in fact, there is a slight inverted U, with a small positive
correlation between tour length and attrition rate except for long tours (31+
nonths) where the rate is slightly down. In the case of neutral attrition,
short tours show the desired relationship. However, differences are very small
and it is not clear how important they could be in terms of policy considera-
tions. This is especially true when the two types of losses are combined, thus

reducing the strength of the realtionship demonstrated for negative attritionm.

l/The reader has probably already noted a discrepancy between 12- to 18-
month tours and losses during the 19th to 24th month in USAREUR, after the time
when normal rotation should have occurred for these SM. There are several
possible explanations for the discrepancy: (1) there may be a much greater
tendency to extend these short tours; (2) data inaccuracies could have more im-
pact on th. rare 12- to 17-month tours; (3) the original information on tour
length (obtained from TAPERS files) could have artificially inflated the number
of very short tours; and (4) the N for this group is very small, resulting in
an apparent impact, because of the relative presentation of the data, which far
exceeds the real importance of a handful of aberrant cases.
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In the detailed analyses described below, some of the other variables

which contribute to the attrition rates at each term-of-service and tour-

ol

o
e

length category are sorted out. These analyses reveal that other variables 5y
L
E-_"
account for much of the difference in attrition rates across tour-length and o

term-of -service categories. Prior to pursuing the analysis of interaction

LT
i

effects, however, the individual relationships of moderator and criterion

variables will be described.

e
3.2.3 Individual Variables - Demographic and Individual Characteristics. e
A total of seven socio-demographic, one cognitive, and two Army-generated 8

variables were identified at the time cohort members entered USAREUR. These

variables include most of the major individual 1/ factors which prior research E:
has shown to be related to attrition. They are: education level, age, gender, é;
ethnicity, race, marital status, number of dependents, mental aptitude cate- %}
gory, military occupational speciality groups (MOS), and grade. Each will be E:
discussed in turn. Ei

Education. As a result of a study of 66,000 Navy recruits, Lockman (1976) fé
maintained that educational level was the best single predictor of attrition ;:
with attrites having lower educational levels than those recruits remaining ;;
in the service. In a study conducted with Marine Corps recruits (Sims, 1977), E{
educational level, considered in conjunction with age and ASVAB scores, was ;:

found to be a significant predictor of attrition within the first 14 months of

duty. In numerous other studies on attrition conducted in all four military §§
services, educational level was related to failure to complete tours with non- ;ﬁ
high school graduates having significantly higher rates of early discharge §S
(Goodstadt & Yedlin, 1980; Nogami. 198); Owen et al., 1980; Mobley, Hand, Eg

F

Baher, & Meglino; Guthrie, et al., 1978; Guinn et al., 1977; Greenberg &

McConeghy, 1977). Matthews (1977) found that high school graduates in Marine

. o
® -.-'- -

SaTeTa

recruit training were less likely to desert or to attrite than were non-

T .
.

graduates.
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The negative relationship between educational level and negative
attrition is verified again in all three of our cohorts (Figure 3.3).

SM who did not graduate from high school (including those with GED equivalent)
are more likely to attrite at eacﬁ stage (during the first 12 months, during
the next 6 months, and during the last 6 months--19-24 months--for which we
currently have data available). The increasing gradient of each of the cohort
lines is evidence of the increasing change. Nongraduates attrite faster than
graduates at all stages of the first 2 years of their USAREUR tours.

Almost the opposite relationship exists for neutral attrition. As
Figure 3.3 shows, high school graduates are lost at more than three times the
rate of nongraduates and the rate increases during the 13th through 18th
months.l/ These differences are much smaller than those shown for negative
attrition; and if the two types of attrition were combined, the nongraduates
would still be far more likely to attrite. However, the differences do pose
an interesting dilemma for policymakers, if high school graduation were to be
used as a critericn for assignment to a USAREUR tour.

Age. In predicting early attrition of military personnel, age has been
determined to be a significant predictor in studies conducted in all four mili-
tary services (Sims, 1977; Owen, Bussey & Whittenburg, 1980; Matthews, 1977).
Younger enlistees are more likely to attrite, with 17 - 18 year olds comprising
the highest risk group (Guthrie, Lakota & Matlock, 1978; Manning & Ingraham,
1981; Guinn, Wilbourn & Kantor, 1977; Orend, 1982). The lowest attrition risk
age groups include 19-21 year olds (Plag, Goffman & Phelan, 1970; Smith &
Kendall, 1980) with first term enlistees 21 years or older having higher

attrition rates (Matthews, 1977; Lockman, 1975).

l/As opposed to organizational and structural factors, and not including
other cognitive and psychological characteristics which the Army currently does
not include in its automated data files.
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In the present study, there is a strong relationship between age and negative ;fj

attrition, while there is almost no relationship between age and neutral attrition

ig (Figure 3.4). Most of the relationship between age and negative attrition

53 can be accounted for by the very high loss rates for 17-year-olds at each

' stage for the first 2 years of their USAREUR tour. At the other end of the
EE age spectrum, those who are 21 or older have a slightly higher probability
T

TP

of attriting than 18-through 20-year-olds during the first 18 months of

i

their tours. The 24-month cohort shows a more linear trend.

Gender. 'Other differences in rates of attrition have been found to be

related to gender (Ross & Nogami, 1981; Martin, 1977; Mobley, Youngblood,

s
0

kﬁ Meglino & Moore, 1980) determined that females attrite at a consistently é.:
ga higher rate ghan males. However, more recent research has found that attri- Eﬁﬁ
:E tion rate by gender differs according to MOS and that female attrition depends e
. more on whether the MOS is a traditional or non-traditional female MOS (Nogami, [if
1981). There are significant differences in reasons for attriting based on E:Q

gender with more females attriting for family-related causes or for pregnancy ‘Si

and fewer for performance and disciplinary reasons. There are higher rates of ;é

male attrition for Training Discharge Program (TDP), Early Discharge Program B

(EDP), medical and adverse causes (Nogami, 1981; Orend, 1982; Manning & Ingra-

ham, 1981). e

In the present study, the results show a unique relationship, among the ;;

variables we have used, between gender and the two types of attrition. Men %S;

P

are substantially more likely to attrite for negative reasons than women ;:o

(Figure 3.5). Women, on the other hand, are more likely to attrite for ‘

1/ The 24-month cohort, although shown in the Figure, has a very small L_

N for this analysis and the results depicted are expected to change as more W

data become available. t“
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neutral reasons than for negative reasons. These relationships are true tii
for all three cohorts. Pregnancy is, of course, the major factor in the ?ﬁe
\._' £y
difference. If pregnancy were considered a negative reason for attritionm, :ib
ﬁ:.'.'g:
the negative attrition rate for women would be higher than that of men, N
o
i
at least in the 12-month cohort. This Figure also demonstrates that men, Mo
o
on the average, have very low neutral attrition rates, even after two years S

v, T
[

PR o]t
‘.'-i '-.":'-.
LN %00

in USAREUR. Women account for about half of this type of loss, despite

comprising only about one-eighth of the cohorts (see Table A.l1l). If earlier

2y ats

reported findings about a conscious effort to be dismissed from the Army are

v

true, these results suggest that women may use pregnancy as a major route to

-
»

this end, while men are restricted to more conventional means (drug use,

oeny cesee
B { "‘. P
o &l .
g . 7 a
S . 4.t

etc.). From the Army's perspective, there is little difference in the effect

s

of the alternative routes. From the individual's perspective, the stigma
of a lower-grade discharge which might be associated with negative attrition
could be a problem in civilian life.

Race. The race of individual recruits has been found to correlate v

- I¥

with attrition, reenlistment and military career intentions (Matthews, 1977;

Allen, 1981; Lindsay & Causey, 1969; Quigley & Wilburn, 1969). The findings :E
usually indicate that Caucasians are more likely to attrite than non-whites ;;
(Nogami, 1921; Smith & Kendall, 1980; Matthews, 1977). However, minorities i:
receive mo. - less-than-honorable discharges related to disciplinary actions ;;
(Guthrie et al., 1978; Manning & Ingraham, 1981). éi
‘éﬁ Ethnicity (Figure 3.6) and race (Figure 3.7) bhave very similar impacts S:
;g on attrition rates. In both cases, minorities (Hispanicsl/ and blacks) have }§
:E lover negative attrition rates than majorities (non-Hispanics and nonblacks). é%
o
1/ Hispanics include SM coded as being Mexican-Americans, Puerto Ricans, E;
or Cuban-Americans. :?
Y
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The negative attrition rates for blacks are slightly higher than those for i

Hispanics. The relationships hold in each cohort, and the nearly parallel %‘
lines indicate that they are true for each significant time period covered Eﬁ
in these data, although there is a slight tendency for Hispanics to be more E;
stable (i.e., have a lower increasing rate of attrition) after the first year gf
in USAREUR. Since blacks and nonblacks have very close to exactly parallel 5
patterns, it can be concluded that the white SM population accounts for most Ei
of the increasing function after the first year. ;:
Differences on neutral attrition are very small {from 0 to .2 percen- %i

tage points) across all groups.gj Increases from the 12-month to the 18- Ei
month cohort are also very uniform. Thus, Hispanics and blacks show virtually E:
no difference from whites or each other in this type of attrition. i
Marital Status. Another demographic variable of interest in accounting :f

for attrition is marital status. Although Bauer, Miller, Thomas and Dodd g
(1975) found no significant difference in marital status between TDP dis- i
chargees and non-dischargees, other studies of attrition in all services have ;i
found that first term enlistees who are engaged or married upon entry into ;
the service are more attrition prone (Owen et al., 1980; Mobley et al., 1979; i
Orend, 1982) and that personnel with additional dependents are more likely §
~ to attrite early in their tour (Smith & Kendall, 1980; Guthrie et al., 1978). :

Because they are highly coerrelated (Pearson's r = .76), it was expected

o o e, .
SeTaT e
"t .

PR A

g that status and number of dependents would behave similarly with regard to

g

3 attrition rates. The results support this expectation with negative attrition

rates for both married SM and those with dependents that are very close in

-j both the 12-month and 18-month cohorts (Figure 3.8 and Figure 3.9). While

those with dependents and married SM have a tendency toward higher attrition -

E/Because of the small N, the 24-month cohort figures may be less reliable.
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rates--by 1.1Z to 2.17~-the difference decreases, slightly, from the 12-
month to the 18-month cohort. This means that there is a slight decrease

in the relative rate of negative attrition during the 13- to 18-month
timeframe for these groups. The change is not large enough to reverse the
overall trend of lower rates among those who are unencumbered by family.
Neutral attrition rates follow a similar pattern except that married SM shoﬁ
a greater increase during the 13- to 18-month time period than any other
group.

The smaller 24-month cohort results reverse some of the patterns des-
cribed above. They show unmarried, no-dependent SM with equal or higher
attrition rates, of both types, after 24 months in USAREUR. We are again
left in the position of choosing between interpreting these results or
attributing them to the size of the sample and waiting for the data to ma-
ture before drawing conclusions about the 19- to 24-month period. Because
this cohort represents only 2 months frcm a 13-month overall cohort and be-
cause we have already presented distribution figures which suggest the possi-
bility of some seasonality in the major predictor variables, our inclination
is to present these differences without discussion until more mature data
are available.

Aptitude. The final individual characteristic examined is mental
aptitude category. Aptitude has been found to be related to attrition and
retention in all four military services. Sims (1977) and Matthews (1977) in
studies of the Marine Corps determined that aptitude either by itself or in
combination with other variables, (e.g., educational lever and age) is a

significant correlate of attrition. In addition, Guinn (1977) found a combi-

nation of aptitude and certain biographical variables to account for 26% of
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the variance in reenlistment decisions. For Marine recruits (Mobley et al.,
1978) and for Army recruits (Owen et al., 1980; Lockman, 1976). AFQT scores
were significant predictors of attrition with higher rates of attritien for
Category II1 and IV than for Category I and II (Nogami, 1981), while Naval
personnel who were discharged early were found to be in the higher mental
group categorieé (Guthrie et al., 1978; Smith & Kendall, 1980). Corey (1971)
determined that Category IV (AFQT 30th percentile or below) military person-
nel had higher retention rategs for certain occupational ratings indicating
that matching job requirements with aptitude might increase retention for all
levels.

In the current study, the highest attrition rates (of'both types) occur
among SM in category IIIB, just on the down side of average (Figure 3.10).
For negative attrition, the next highest rate is among category IV individuals.
SM in the highest two categories (i.e., the smartest groups) have the lowest
attrition rites. These findings again correspond with the results of earlier
research in this area. As with most of the previOuély reported results from
the pre-ent data, the 12-month and 18-month cohorts have roughly parallel
lines, indicating that the relationship is similar for the first 12- and the
next 6-month time periods. The major exception is among cateogry V individuals,
who seem to have a more difficult time during the 13th through 18th month than
other groups.l/ Neutral attrition follows a similar pattern except that cate-
gory IV attrition is lower than any category except I.

Military Occupational Speciality. The job content or military occu-

pational specialty (MOS) of recruits in all services affects both attrition

and retention. In a longitudinal study, choice of career field and MOS

i/ However, the number of individuals in this category is, again, small.
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mismatch were examined to determine their role in attrition. The resulting

- MOS data were linked with career progression and attrition (Owen et al.,

q |

-

1980). Type of MOS has been found to be highly predictive of female attri-

S
B

tion in the Army, with females having a significantly higher attrition rate

-
v

in non-traditional female M0Ss, e.g., 71D - 28.47% higher attrition rate, [

o but with much lower attrition raté than males in other MOSs, e.g., 91R - L
21.9% more male attrition (Nogami, 1981). Smith and Kendall (1980) found i;
: e
!! job assignment to be associated with the probability of attrition of Naval o
%E personnel as well. ;g:
Figure 3.11 presents results from the first of the basic military vari- Eig
MY
ables, Military Occupational Speciality (MOS). In this analysis we examine Eﬁ
MOS in two ways: (1) in terms of a dichotuomy between combat and noncombat :é-
MOS; and (2) in terms of Career Management Fields (CMF), which is a more -
refined look at Army occupations. Our data are based on assigned MOS at ;;
arrival in USAREUR and do not take into account any subsequent changes. In ié
Figure 3.11, MOS are examined as a dichotomy. Si
The results of this analysis show that SM with combat MOS have higher ;;
negative attrition rates than those in combat support or service support MOS. Eé
This relationship is constant for all three cohorts. There is, however, a E;
slight tendency for an increasing difference between the MOS categories as the N
stay progresses. Thus, SM in the combat arms are even more likely to attrite éis
than noncombat SM during the 13th through 24th months than they were during ;;
the first 12 months. These results suggest that shorter tours may be better :I
(in terms of attrition rates) for those in the combat arms. EE
Results for neutral attrition run in the opposite direction. Combat per- ég
sonnel are less likely to attrite for neutral reasons than noncombat personnel. :E
A large part of this difference may be explained by the fact that there are no §E
2
36 Ef
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%é 3
P
e A
B o
Eg women in the combat MOS. Our earlier results sbowed that women had much higher g:
:. neutral attrition rates than men. Since women are concentrated in the noncom- f;_
gﬁ bat MOS, the difference between combat and noncombat rates can easily be ;:
gg accounted for by this difference in the distribution of gender across MOS cate- gz
Fi. gories. Similarly, at least part of the difference in negative attrition, i.e., ;
Eﬁ lower noncombat rates, can be explained by the presence of women. This means iz
;;; that the differences among men across MOS categories are not quite as large as :
> Figure 3.11 shows. F
-

MOS differences are further broken down in Figure 3.12, which shows nega- ;}

tive loss rates for the 12-month and 18-month cohorts for each CMF.l/ This F

Figure demonstrates a substantial variance within MOS categories, as well as %

P [

across categorieé. Some combat MOS CMF have high rates (e.g., 11 and 13),

while others have relatively low rates (e.g., 16 and 19). Similarly, some of f;

the larger noncombat CMF (e.g., 64 and 94) have high rates, while others (e.g., %

71 and 51) have lower rates. It is probably possible to develop reasonable ;

arguments for higher or lower rates for each of the CMF described in the Figure.' %

However, the small number of individuals in many of the CMF makes the type of E

analysis we are pursuing here difficult; therefore, subsequent contingency ti

analysis will use only a limited number of the larger CMF. We shall also re- i

frain from presenting ad hoc explanations of why particular CMF might have a ;

higher or lower attrition rate. :

The second military characteristic variable used in our analysis is
grade at the time of entry into USAREUR. Used in this way, grade may reflect

two things: time in service and/or performance. Since relatively few SM will

l/Titles for each CMF are presented on the page following the Figure.
Also, neutral attrition rates and the 24-month cohort are not shown because
the large number of categories makes cell values too small to be reliable.
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have "lost a stripe' during their first few months of service,l/ we assume that
higher grade means longer service (by up to 6 months) or, in a small number of
cases, superior performance (fast promotion).

Results of this analyis are presented in Figure 3.13. The Figure shows
that grade and negative attrition rates are inversely relaged, with the highest
attrition occurring among E-ls and the lowest among E-3s. The relationship is
relatively stable for the l2-month and 18-month cohorts, but the 24-moanth
cohort shows some difference among E-2s and E-3s. A less characteristic
pattern emerges for neutral attrition. On this variable E-1s have the lowest
rates, while E-3s have the highest., The rates are so high, especially for the
18-month and 24-month cohorts, that they suggest an assignment bias which holds
females out for later assiénment to USAREUR than males (only females exhibit
neutral attrition at rates higher than 2%).2/

In summary, we have found that both tour length and term of service have
apparent direct relationships with negative attrition rates. In both cases the
relationship is curvilinear, with tour length showing a slight U-shaped function
and terms of service an inverted-U function. However, in both instances the
category which creates the nonlinear relationship. short tour ( 18 months)
and 2-year enlistments, is substantially smaller (in number) or different in

composition (2-year enlistees were supposed to be combat, high school graduates,

and mental category III-A or above) than the remaining categories used in the

1/

="Keep in mind that our cohort includes only those with one year or less
active duty in USAREUR.

E/It would be reasonable to examine the interaction of gender and grade,
as well as a variety of other socio-demographic characteristics, to determine
their relative effect on attrition. However, the objective of the report is
to identify the relationship of attrition to tour length and term of service,
so we will confine our detailed contingency analysis to that objective and
leave to others the more detailed examination of what we are defining as
moderator variables.
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analysis. Taking these conditions into account led to a tentative conclusion

that term of service (or the use of a 2-year enlistment) had an indeterminate
impact on attrition and that tour length was related to attrition, but that an “5\
ERt
18-month tour was not necessarily an optimal solution. Prior to examining the ,}ﬁ;
interaction of tour length and term of service with available moderator variables, tij
we examined the individual relationship of each moderator with the two attrition %5
criteria. These analyses showed that each moderator had some relationship to ?Sg
negative attrition, but that for several, the relationship was very weak. E:i
Those with a weak relationship were number of dependents, marital status and 5;?

race. For four others, the relationship was stronger. One of these was gender

and, while it is important to understand gender differences, the impact of this

-

SOK

~_‘~- ‘

eends

G L,nq
A T

variable is marginal because males outnumber females in our cohort (7 te 1) by e
such a large margin. The other three--age, education and grade--showed the o
largest differences in attrition rates across categories. Seventeen-yeer-olds Eff

were much more likely to attrite, as were nongraduates and E-ls. As a group,

these variables suggest inexperience as a possible major contributing construct.

For the remainder of the moderator variables, differences were somewhat less ;L;

extreme, although still possibly important. TT?
The analysis of neutral attrition produced much less striking results. .

The major predictor of differences in neutral losses was gender, where women =

were much more likely to appear than men. It appears that the use of separa-

tion procedures with less derogatory implications is more common to females. Zii
The single largest contributor to this difference is pregnancy. Other vari- :;
ables, including tour length and term of service, were much less likely to pre- ;;{
dict neutral attrition rates. ;i.

The change in attrition rates over time in command was generally very $
stable. Using the graphic of parallel lines as an indicator of change, we

found very few variables where there was a noticeable difference in the
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relationship of predictor and criterion variables when predicting the first 12-

month stay and the next 6 months (the 12- and 18-month cohorts). The differ-
ences in predicting 19- to 24-month losses were larger, but the smaller size of %f*
the 24-month cohort and the possible effects of seasonality (all members of the E£§§
24-month cohort entered USAREUR during May and June, 1979) make these results éﬁé
. less reliable., Education level showed the strongest cross-cohort relationship {5
3 with nongraduates more likely to incur negative losses during the 13- to 18- ii
month timeframe than high school graduates. Hispanics and married SM had a LE‘
| somewhat smaller tendency to attrite during the 13- to 18-month timeframe; how- %j;
: e
i; ever, both of these groups are only small proportions of the total cohort. g:i
éé In the next phase of our analysis we will examine the interaction of ;Eé
t} moderator and primary predictor variables in the prediction of attrition. This %Tf
& approach is used to determine if there are specific population subgroups on i}i
which the effects of term of service and tour length vary. Given the results ;i:
of the first phase of the analysis, a particular focus point will be the éﬁ;
apparently aberrant 2-year enlistees and short-tour SM. EES
3.2.4 The Impact of Socio-demographic Variables on the Tour Length by Sﬁi
;j Attrition Relationship. In the following analysis, socio-demographic and mili- f??
EZ tary characteristic variables will be controlled in order to provide a more de- ‘i;
Eé tailed look at the effect of tour length on negative attrition. Neutral attri- ;};
tion will not be included in this analysis because the number of SM in each of :f
:i the loss categories, in two- and three-way controlled cross tabulations, is too :E
small. The question being asked in this analysis is: Does tour length affect Eg
individuals with different characteristics on the same variables in the same way?lj ?;E
~
l-/In discussing the interactions of tour length and other variables, we will S?i
often refer to the U-shaped function as the basic, uncontrolled, relationship be-
tween tour-length categories and attrition. This term describes the situation in ::

which 12- to 18-month-tour SM have the highest attrition rates, 19~ to 24-month- Ay
tour SM have the lowest rate, 25- to 30-month-tour SM have a slightly higher rate e
than the 19- to 24-month group, and 31- or more month-tour SM have a higher rate .
than the previous tour groups, but not as high as the short-tour SM.
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3.2.4.1 Controlling for a Single Variable.
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Age: Age provides a good example of how the effect of tour length may

¢

operate differently in different subgroups. The three graphs in Figure 3.14

o
*
-

Pt Bos
"‘« el

A ol N
eV T

g

show the relationship of tour length and attrition rates for each age category
in each of the cohorts.l/ In both the 12-month and 18-month cohorts, the U-

function varies greatly. Seventeen-year-olds have the most pronounced U-func-

RS X

tion (12-month cohort), as well as the highest attrition rates in every tour-
length category. Those 21 or older have more moderate attrition rates, but the

pattern is the same. In the remaining groups, the middle-age groups, the

pattern is somewhat modified. In all three of these groups, the short-tour SM
do not have the highest attrition rate (both 12-month and 18-month cohorts).
In these age categories, the U-shaped result largely disappears; however, the

pattern which does emerge is not generally the linear positive correlation

suggested by earlier research and sought in the policy changes. What is clear éi?
is that the major contributors to the U-shaped curve are 1l7-year-olds and g;
those 21 or older. In addition, the effect of age on the tour by attrition E%E
relationship is very similar for the first 12 months in USAREUR and the next ES
6 months. F;
i; Gender: Males are more likely to attrite and more likely to have higher ;32

attrition when on a short tour. In fact, there is literally no recorded nega-
tive attrition among females who have 12- to 18-month tours (Figure 3.15). A
o mediating factor in interpreting these results is the small N (65) in the 12-

month cohort for women in this category.

~ =8
& lehe reader will notice that some of the lines, in this and other Figures, -
— do not extend to all categories. Because of the tendency of results based on -~
o small Ns to be somewhat distorted, only those cells with an N of 40 or more }H
f} will be plotted. This will be true for all of the Figures presented in the re- {S
::f mainder of the report, except as specifically noted. ;ﬁ
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Education Level: As previously described, nongraduates have a higher

overall attrition rate than graduates. In Figure 3.16 we find very interesting
results about the interaction of education level and tour length. For the 12-

month cohort there is only a slight difference in the relationship of tour

AN

length to each of the education categories (with nongraduates being somewhat

more likely to have higher short-tour loss rates). For the 18-month cohort,

v the effect of short tours appears to be much stronger. Based on these data it ot

T

is possible to conclude the nongraduates with short tours are especially more
likely to attrite during the 13- through 18-month timeframe of their USAREUR
1% tours.l/ Results for the 24-month cohort show the opposite trend, but the num-
ber of short-tour SM in both education categories is less than 30.
Race: There is a definite race by tour-length interaction (Figure 3.17).
In both the 12-month and 18-month cohorts, blacks who have short tours have

significantly higher attrition rates than all other blacks and than nonblacks

b3 with short tours, This pattern is consistant for the first year and the 13- to

)
[N R B

- 18-month periods. It is less clear, however, why being black and having a
short tour should cause substantially different attrition rates, especially

since blacks generally have lower attrition rates than nonblacks. Subsequent

jl analysis, in which the interaction of race with other characteristics is ex-

amined, will provide some clues which suggest the role of assignment policies

in these results. W

1/

=" In the previous report (Orend, op. cit.) on these data, a strong educa- Ll
L tion by tour-length interaction was described for a 12-month cohort. This g
L cohort included the same individuals (N = 28,104) who now comprise the 18- '25
" month cohort, with attrition results updated. Thus, the trend in this partic- &
ular cohort shows the interaction for both the first 12 months (see Figure 3.9 iFﬁ
of the previous report) and for 13 to 18 months. A '"seasonality" of results o
(between those who arrived from January 1980 through May 1980) was reported.
It is possible that at least part of the interaction effect reported in Figure :
3.16 is the result of that seasonality, i.e., the effect of nongraduation is v
51 smaller than the data for the 18-month cohort suggests. Only an analysis of 5-.
.. the full year cycle at the 18-month maturity point can resolve this potential il
discrepancy.
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Ethnicity: Hispanics have a lower overall attrition rate and seem to be gf

less affected by tour length (Figure 3.18). The highest rate for Hispanics Ei

occurs among those with the longest tours, but the lowest rate is for those ?Q

with the second longest tour length. Non-Hispanics (including blacks) have E;

patterns closer to the overall U-shaped function;l é;

Marital Status and Number of Dependents: Because they are highly corre-~ Fi

lated and results of the interactions are very similar, they will be discussed 1 

together (although separate Figures will be used to depict the data) (Figure &_

3.19 and Figure 3.20). Those with dependents and/or who are married are more ;;

likely to attrite under short-tour conditions than those with no dependents or éég

who are not married. This difference applies to the 19- to 24-month-tour ;3

category, as well as to the 12- to 18-month category. Thus, the dependents/ f ﬁf

married SM are the only groups examined so far who have lower attrition for fi;

longer tours. One possible explanation for this difference is that shorter- %;

tour married SM are less likely to be accompanied (either initially or later im %j

the tour) than longer-tour married personnel. Si

There is also a difference across cohorts whereby both married SM and ;:

-

those with dependents seem less likely to attrite (relative to those without i:

dependents) during the 13- to 18-month timeframe than during the first year in i&

USAREUR. There is apparently a settling period which may reduce the pressure :;

to leave the command. Although differences between those who are married/with E:

dependents and those who have no such encumbrances are substantial, especially ié

during the first 12 months, the overall impact of these differences is small ;:

because these individuals comprise less than fifteen percent of the total cohort.

Aptitude: An examination of the interaction of aptitude category and tour ‘;

~ length provides further clarification of the sources of the U-shaped curve. E:
E& l/The small proportion of Hispanics in these cohorts makes this outcome a ;;
:: mathematical necessity. As we have seen already, blacks and 17-year-olds =
account for a large portion of the higher rates among short-tour SM. e

. 3
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As Figure 3.21 shows, some aptitude groups reflect the curve to the extreme,
while others do not. Category IV individuals, for example, have th most pro-
nounced U-shaped curve across four tour-length categories. They are major con-
tributors to the high loss rates for short-tour personnel. Category III-B
subjects, on the other hand, exhibit the U-curve only in the 18-month cohort.
Apparently, short-tour influences, whatever they might be, do not reach this
group disproportionately until after their first year in USAREUR. Category
III-A individuals have the opposite pattern. They have a straight linear func-
tion for both the 12-month and 18-month cohorts. This means that negative
attrition slows down substantially for this group during the 13- to 18-month
period. Aptitude category II subjects are much like category III-A subjects.
MOS: 1In the 12- and 18-month cohorts, the pattern of MOS categories across
tour-length categories varies somewhat (Figure 3.22). Those with combat MOS
have a moderate U-shaped pattern in both cohorts. Non-combat servicemembers
have lower attrition with shorter tours in the 12-month cohort, but a distinctly
higher rate among short tour subjects from the 13th to 18th month. Along with
education level, aptitude, and race, MOS category seems to provide the greatest
poténtial for further examination of the roots of the U-shaped curve. Other
variables which show differences across tour-length categories are either goo
unevenly distributed, like gender, marital status, and ethnicity, or somewhat

ambiguous, like grade (to be discussed below).

MOS was disaggregated into Career Management Fields (CMF) and attrition

across tour-length categories for some of the largest of these is shown in

1/

Figure 3.23. = 1In the 12-month cohort, curves for three of the major combat

CMF (11, 12 and 13) show the expected pattern, while CMF 19 does not. CMF 16
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(Air Defense Artillery) comes closest to a linear positive relationship,
while CMF 71 (Administration) shows almost no tour-length related inter-
actions across the three longer tour-length categories.gl The 24-month

cohort provides an interesting contrast (Figure 3.23-3). Summing across

all CMF, the 19- to 24-month category has the lowest attrition rate.
Variation occurs in the middle category, which may be slightly above or
below the longest tour category, but never below the shortest tour-length
category shown. These results suggest that for all CMF considered, a short
tour (i.e., 19 to 24 months)éf results in lower negative attrition than a
longer tour over the first two years. For the 12-month cohort, patterns for
the various CMF have much larger ranges across the three longer tour lengths,

with attrition rates at the 19- to 24-month category often higher than those

for the 31+ category. The 18-month cohort (Figure 3.23-2) has a similar
pattern, although there are several exceptions. Over the longer haul, 24
months, the effect of CMF seems to even out and the earlier inverted-U func-
tion that appears for many CMF begins to flatten out.ﬁj
Grade: The final variable considered in this analysis is grade. Figure

3.24 shows differences for each gradé across tour length. E-3s and a small

group of E-4s clearly have the lowest attrition rates in all cohorts, but show

l/It will be noted that the 18-month and 24-month cohorts .contain no

short-tour entries. This is because Ns are too small.

2/

~'There were only eleven 18-month tour servicemembers in this CMF so
that group has been excluded. ’

é’Keep in mind that about 80% of the group had a 24-month rather than
a 19- to 23-month tour.

i/'l‘here is not immcdiately evident explanation for why those in the

middle tour length group (25-30 months) should have a higher attrition rate
in only some of the CMFs. !
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a mixed result in terms of the expected effect of tour length. E-1ls and E-2s

LT
oo & 05,

v vr
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both contribute to higher attrition in the shortest tour in the 12 month cohort,

.

but E-2s seem to be largely responsible in the 18-month cohort. E-1ls have the

YY)
P

highest overall attrition rate (in all cohorts), but are least affected by dif-

R
1

Y

ferences in tour length. As stated previously, the difference among these grades

v
l

N

is largely time in service. The high attrition rate among short-tour E-2s is

ey e
0 Sttt

difficult to explain in terms of this factor. It is possible that special assign-

ment factors could be involved in this difference. Individuals sent to USAREUR for Ztlw

short tours to fill short-term readiness requirements may be more likely to be
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in the E-2 category and may also be more likely to attrite.
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Summary: All of the intervening variables used in the foregoing analysis

' show some interaction with tour length in the prediction of negative attritionm.
Several, like ethnicity, marital status, number of dependents, and gender, show ;i;
distinct differences, but the minorities who create these differences (women, Re
-

Hispanics, married SM, and SM with dependents) represent only a small propor- ETT
tion of the total cohort. For two other variables, age and grade, there are :

also significant differences, but the pattern is less clear. Finally, four

variables provide both clear distinctions and a relevant contribution (in terms
of category distributions) to understanding the U-shaped curve that represents
the attrition by tour-length relationship. These variables are race, education :?3
1%
level, MOS category, and aptitude level. It is these four variables that will ¥
\o .
be the focus of the next analysis stages. %;E
<

The interaction of moderator variables and the primary predictor, tour

A

L E )

length, occurs most often for those individuals with short (13 to 18 months)

A FUAN

tours. In each case the primary difference is between those who have very high

I
.

attrition rates in the short-tour situation and those who have average or low

rates. For example, 17-year-olds, men, blacks, non-Hispanics, combat MOS

holders, nongraduates, E-2s, those with dependents, and those who are married
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all have much higher attrition when they have short tours than individuals in
other categories. These individuals, then, account for the upward swing of
attrition rates for individuals with short tours. With some exceptions, the
relationship of tour length, starting at 19 months, and attrition is moderately
positive, i.e, as tour length increases, so does the attrition rate. The dif-
ferences are often from one to three percentage points, however, and the impact
of modifying policy to reduce attrition losses (if that is what would result)
must certainly be guided by the average total time spent in USAREUR or the Army.

3.2.4.2 Controlling for Multiple Variables. In the following anal-

ysis, the relationship of tour length and attrition rate is examined while con-
trolling for four moderator variables si<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>