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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 junior enlisted personnel who have exhibited attri- 
tion rates of 30t  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 en 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 son« performance failure of the individual SN; and "neutral 
attrition," which is attrition that cannot be specifically attributed to 
performance but could still be related to being stationed in USAREUR. 

Ix 
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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 characteristics 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 



rate than nonblacks, 17-year-olds and those 21 or older had higher attrition 
rates than those 18-20 years old, high school graduates had lower negative 
attrition rates than nongraduates, mental aptitude was generally negatively 
related to negative attrition, those with a combat MOS were more likely to 
attrite (negatively) than noncombat SM, and grade (on arrival in USAREUR) was 
strongly negatively related to negative attrition rates. 

Analyses of the effects of moderator variables on t' . relationship be- 
tween tour length and attrition rates revealed different • »terns for differ- 
ent subgroups (such as black, non-graduate, combat vs. n;.'>Slack, graduate, 
non-combat soldiers), with those subgroups showing either .ae 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 
black, graduate, combat soldiers showed both low attrition rates and a posi- 
tive relationship between attrition rate and tour length. 

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 other two. As with tour length, this 
pattern varied from one sub-group to another, with the principal deviation 
from the dominant pattern characterizing lower mental category (category IV) 
soldiers. Among these soldiers, the highest attrition rates were shown by 
the 2-year enlistees. 

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 
service and tour length, on the other. There was little relationship between 
either of the two major predictor variables and attrition pattern (stay). 
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 
exhibits a somewhat higher attrition rate than the next shortest tour-length 
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 
short tour could be accounted for by a select set of Individuals who were 
more likely to be black, nongraduates, in aptitude category IV, and in the 
combat arms. With the exception of blacks, these subgroups had higher attri- 
tion rates in other tour-length categories as well. Thus, variations In these 
and other variables accounted for more of the attrition rate variance than 
tour length. However, there was some consistent pattern in the remaining 
three tour-length categories, i.e., tour length did account for some of the 
variance on its own. The pattern which resulted showed that shorter tour 
lengths, down to 19 months, are associated with lower attrition rates. Other 
things being equal, assigning SM to a shorter tour could reduce their proba- 
bility for attrition, although not Dy very much (perhaps 2 or 3 percentage 
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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- 
er enlistments to achieve attrition-related objectives is questionable. 
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1.   INTRODUCTION 

14 Problem 

Attrition, or the failure of personnel to complete assigned tours or terms 

tf arvlce, is one of the primary reasons the Army has difficulty maintaining a 

*m of combat readiness among Its personnel. This problem Is particularly 

aofe among junior enlisted personnel, who have exhibited attrition rates of 30Z 

aimore for their initial obligated term of service during the past few years, 

la Edition to reducing unit readiness, attrition contributes to higher costs 

feoBse of the additional recruiting and training of new personnel, and because 

•f fle additional transportation costs required to send them to distant 

a»t%nments. The Army has responded to this problem with a substantial amount 

of »search and many specific programs and policies designed to reduce attrition 

nte among first term enlisted personnel. Two programs with a potential impact 

« «tritlon are the 2-year enlistment option and the 18-month tour in USAREÜR. 

The two-year enlistment option was an experimental program designed to 

inocase the number of highly qualified enlistees and to fill personnel 

reqslrements in ÜSAREÜR. In its initial conception, 10,000 of 12,000 2-year 

enlistees 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 

enlistees. The 2-year enlistees would be sent to USAREUR for about 18 months, 

while 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 Nay, 1979. 
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The 18-month tour was a more direct attempt to affect attrition outcomes by 

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

ÜSAREUR. In effecting this policy the Army made the assumption of the Impact of 

short tours more explicit. Voluntary 18-month tours were Implemented In April, 

1980 and they were made compulsory in October, 1980. 

The belief that short tours would reduce attrition rested on the assumption 

that the prospect of a long stay in USAREUR produced an Independent negative 

effect on first term enlisted personnel. The long tour prospect might drive 

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

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

which would cause the Army to initia'te early curtailment. This reasoning was 

supported by results from at least one published study whose results were 

available at the time tour length decisions were being made.V The study showed 

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

individuals deliberately sought to leave USAREUR by the commission of 

unacceptable behavior, e.g., using drugs, etc. 

The research results presented in this report are designed to present 

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

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

,% 
:."» 

V J.A. Whlttenberg and N. Dahllnger, DSAKEOR Tour Length. Alexandria, VA: 
US Army Research Institute for the Behavioral and Social Sciences, 1978. Report 
is currently under review prior to public release* 
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1.2 Objectives 

The initiation öf major personnel programs, such as the 2^year enlistment 

experiment and the 18-month tour in USAR2ÜR, imply a careful evaluation of 

results« At about the midpoint of the several decision processes involved in 

the initiation of these programs, just before the start of the 2-year enlistment 

experiment and before the beginning of the 18-month tour option (i.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.V 

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 enllstement 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 

information which would serve as a basis for making future policy decisions and 

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 

V 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.: HuaRRO, April 1982. 



thelikelihood of a performance failure. The second dimension expands the 

txriltlonal focus to Include losses which are not normally associated with poor 

peArmance, but which may be the result of adverse conditions, such as long 

torn or being in USAREUR. Included in this group are pregnancy losses. 

Enfnatlon of the third dimension provides a more detailed analysis of the 

ooKrence of attrition to permit; (1) the identification of data which would be 

usdil in determining the average amount of time served by individuals in 

va*>us enlistment and tour categories (data which would be necessary for a 

co«/benefit analysis); and (2) the identification of patterns which could 

suapst how enlistment and tour length Impact attrition processes. 

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

dearibed and in the following section results will be reported. 

-A'V.V, -'S'. '.' ■." %* v' 
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2. METHODOLOGY 

14 Approach 

Our evaluation of the Impact of tour length and term of service on 

«Mtlon was designed to use data already available on automated records. 

&% the general model used to conduct the evaluation was as follows: 

1. Identify first-term enlisted personnel arriving in ÜSAREUR; 

2. Trace the movement of those Individuals through their stay in USAREUR; 

3. Determine reasons (ETC, PCS, administrative action, etc.) for leaving 

BSOSUR; and 

4. Determine if term of enlistment and tour length are important 

fWÄctors of attrition. 

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

«hldk follow. 

2.2 Sample 

The sample used of this report includes all enlisted personnel in their 

first year of service who entered USAREUR from 1 May 1979 through 31 May 1980, 

1-41,991. These individuals were identified as they entered USAREUR, each 

oonth, from TAPERS transaction files maintained by the First Personnel Command 

in 0SAREÜR. The files are estimated, by PERSCOM, to be 95X to 98Z 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. 

5 : 
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2.3.1 Analysis; For each cohort member we determined arrival and loss 

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. In 

addition, for those Individuals who left USAREDR prior to their expected tour 

rotation date, we determined the reason for leaving the command. Reasons were 

divided Into three types:  (1) regular ETS or PCS movements; (2) administrative 

loss due to special circumstances, like medical or hardship discharge due to 

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

type of Inadequate performance. The last category, termed negative attrition, 

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

Courts Martial, unsultability, 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 ÜSAREUR, the second category, neutral attrition, will be 

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 

cohort data set by matching USAREDR losses to subsequent Enlisted Master File 

(EMF) updates.V 

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 

flagged and their length of stay was determined. 

V USAREUR records often do not contain this information so the EMF ~ 
matching procedure was necessary to complete the data set. Using EMF also 
resulted in 3- to 6-month delays in the completion of individual records due to 
the lag in updating the more permanent records. The matching procedure was •! 
completed by DA MILPERCEN using Social Security Numbers provided from our cohort      ^ 

list of USAREUR losses. 
r 
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(c) The SSN of all cohort personnel leaving USAREUR, during the timeframe 

of the study, was transmitted to DA MILPERCEN, where the reason for leaving 

USÄREUR was determined. 

(d) Reasons were then categorized, 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 — 2-year, 3-year, and 4 or more years — for 

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

this variable. 

2-year 

3-year 

4 or more years 

Total 

Missing 

Table 2.1 

Distribution of Term of Enlistment 

Number Percent 

1468 3.5 

27739 66.7 

12401 29.8 

41608 100.0 

383 

While the 2-year enlistees constitute only 3.5X 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. 

r I 

mtm* 
■-v*-.'--.v.v. 



Dp to 17. monthsV 

18 months 

19-2A months 

25-30 months 

31-48 months^/ 

Total 

Missing 

Table 2.2 

Distribution of Tour Length 

Number       Percent 

457 1.10 

430 1.10 

14533 36.41 

6780 17.01 

17657 44.30 

39857 99.95 

2134 

k.... 

L 

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 

tour policy in ÜSAREUR. As subsequent analysis will show, the 18 month and 

19-24 month tour attrition rates provide some of the most noticeable differences 

across categories. 

For about SZ (N-2134) of the cohort there were no tour length data 

available at the beginning of their DSAREÜR 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.£/ 

The remaining variables used In this analysis are soclo-demographic and 

military characteristics. These variables were selected because they are widely 

Vwhile tours of less than 17 months are not "legitimate", a small 
percentage were still shown. 

£/Most of these tours (over 90Z) were from 31 to 33 months. A small 
proportion (about 7%) were clustered at 35-36 months. 

£/They are included in other analyses where data was present, but the 
number of missing cases is small enough that significant distortion in the 
results are unlikely. 

8 
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used in other attrition research where they have been shown to correlate with 

negative attrition. Because we were interested in iaolatiüg the effect of 

enlistment term and tour length on attrition, they were included as control 

variables. In the results section (Section 3) they are discussed In terms of 

their individual contribution to attrition rates and attrition pattern(8) as 

well. 

The variables included in this analysis are as follows: 

1. Education level 

2. Gender 

3. Age (at arrival in ÜSAREÜR) 

4. Ethnicity 

5. Race 

6. Maritial status (at arrival in USAREUR) 

7. Number of dependents (at arrival in USAREUR) 

8. Mental aptitude (category) level 

9. PMOS 

10. Grade (at arrival in USAREUR) 

Continuous variables, e.g., age, education (in years), number of 

dependents, mental aptitude, and grade, are categorized for contingency analysis 

and left in their original form for multivariate analyses. Categorical 

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 

in each category.V PMOS is categorized two ways: (1) by general groups — 

combat arms, combat service, and combat service support; and (2) by Career 

Vln aultivariate analyses 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. 

9 
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Management Field (CMF). Data on CMF are presented depending on the number of 

cases appearing in each group for this cohort. Bistribatlcms of eoho'ft members 

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

are presented in these tables also. 

2.4 Analysis 

2.4.1 Analytic Problems; Several of the variables, e.g., marital status, 

ethnicity, and gender, have highly skewed distributions (one of the categories 

is very small). This is true for the primary criterion variables, negative and 

neutral attrition, as well. Among predictor variables, this situation limits 

the potential for predicting criterion outcomes because of small variance. 

Among criterion variables, prediction is difficult because of what Meehl and 

Rosen (1955) have called the "base rate" problem.V These conditions limit the 

usefulness of multlvariate techniques for explaining differences In outcome 

performance, although they have been used in this study to examine the relative 

importance of predictor variables. There is no similar limitation when 

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. 

2.4.2 The Analytic Samples; The analysis reported here focuses on three 

overlapping cohorts. The first cohort uses the entire research cohort of 41,991 

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 

subsequent action) and are categorized as negative or neutral attrltes. The 

analysis looks for differences on predictor variables across criterion 

categories. Arrivals during each subsequent month are treated in the sane way 

1/Meehl, Paul E. and Rosen, Albert, "Antecedent Probability and the 'f.- 
Efficiency of Psychometric Signs, Patterns or Cutting Scores," Psychological rt- 
Bulletin. 52,3 (1955), pp 194-216. ;>• 
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w 4»t the aggregate analysis examines a one-year cohort, each of whose members 

1M lad a opportunity to remain In USAREUR for the same length of time.V 

The second cohort Is created using the same procedure except that an 

U-MBth cutoff point Is used. Thus, we examine SM who have had an equal 

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

Lty time, a smaller cohort was available at the time analyses were 

«»Acted. The 18-month cohort consists of the 28,104 Individuals who arrived 

iaOAREUR from May 1979 through December, 1979. This group Is, then, a subset 

of Hose used In the one-year analysis, but It Includes an analysis of the 

additional losses which occurred during the thirteenth through eighteenth months 

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

■ontte). 

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 

cohort consists of the 5484 first year enlisted SM who arrived In USAREUR In May 

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

■ore limited. With the passage of time (maturing of the data) It will be 

possible to expand the data base t'nd extend the analysis to include a larger 

2-year cohort and generate a 30-month cohort. 

>.\«r 

^/Arrival date is not relevant In this analysis. Seasonal differences are 
therefore ignored here, although they could be of some significance, and further 
analysis along the dimension might be warranted. The earlier report (Orend 
1982) using these data examined only May 1979 through December 1979 arrivals 
(also using a one-year cutoff point). Preliminary analyses for the present 
report showed some substantial differences between the earlier cohort and the 
remainder of the total sample (those who arrived in USAREUR from January 1980 
through May 1980) on predictor variables like education level and aptitude 
category. The proportion of nongraduates was 31.4 in the former cohort and 42.5 
in the latter, and neutral category IV's constitued 42.22 of the former cohort 
and 49.8X of the latter. There were also differences In the key predictor 
variables, when 2.52 had 2-year tours In the former cohort and 4.02 had 2-year 
tours in the latter. (Short tours showed simular differences.) Whether 
differences were short term fluctuations, changes in recruiting results, or due 
to some other factors was undetermined in the context of the present study. As 
described above, the two cohorts were combined for the present analysis. 
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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. 

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 multlvarlate analysis to identify the relative 

contribution of each predictor variable. Stepwlse multiple regression analysis 

was the technique applied to this analysis.V The regression analysis also 

provides a total explained variance result, however, this outcome is limited by 

the factors described in 2.4.1. In other words, a very low proportion of the 

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

^/Multlvarlate analysis of data for the earlier report IncludeJ \/ 
discriminant function analysis. The results of this analysis were not y"j 
appreciably different from parallel regression analysis so they were not used in y.. 
the current analysis plan. '/.-] 
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2.4.A Analysis of Attrition Pattern; The same dual approach Is followed 

in analyzing attrition patterns. The overall attrition pattern la presented and 

individual predictors are examined. Regression analysis is used to determine 

the relative contribution of each predictor and the overall explained variance. 

These resultn are presented in Section A. 

1A 
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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. 

1/ 
Earlier research^ 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 

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

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

endure these conditions for 30 to 36 months made them even more unbearable. 

For some individuals, this situation would lead to behavior unacceptable to the 

Army (poor job performance, social problems, drug usage, ÄW0L, etc.) as an un- 

2/ 
conscious reaction.—  For others, it would lead to a conscious decision to 

take action designed to get themselves out of the environment (and the Army) 

prior to the completion of their obligated tour.  In both instances it was 

thought that time to be served made an independent contribution to the result- 

ant behavior. The prospect of staying for three years was more negative than 

the prospect of staying for a shorter period. The earlier research provided 

some empirical evidence which supported this argument. 

1/ 
— Uhlttenberg, J.A. and Dahlinger, N., op. cit. 
2/ 
— Contributed to by £ variety of other factors as well. 
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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 '.'•'. 

"experimeotal" program in Januaryj 1979 (at about the same time this research [:>' 

project began). The short-tour policy (18 months for S-^year unaccompanied en- pi 

L 
listees) in USAREÜR was initiated in April, 1980 as an option and not until v 

October, 1980 as a requirement. Our data includes some SM who have either '.y 

short tours, short enlistments, or both characteristics. Thus, we are able to s~^ 
* i, - 

compare the effects of these major predictors across the full range of tour and >~_: 

enlistment alternatives. '\'J 

The previous analyses of these data used slightly more than half (28,104) «U. 

of the total cohort 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, r- 

but not necessarily the tour length prescribed in current policy and not for %v 

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 p-» 

below rates for SM in the next two longer tour-length categories (19 to 24 V 

months and 25 to 30 months). More detailed analysis of the attrition rates v" 

within each tour-length category showed that the higher rates for short-tour SM •" 

were not uniformly applicable 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 attrlte under short-tour conditions than ^' 

were other types of individuals. These findings suggest that there could be an ;•;. 

assignment factor in the high attrition rat« 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 attrlte during their first 

year in USAREUR. Those with 25- to 30-month tours were somewhat more likely to y 



'..;• 

attrite, and those with 31 or more months to serve in USAREUR had the highest 

attrition rates. These results suggest that when other factors are controlled 

a 24-month tout may be the most efficient when the objective is to minimize 

first-year negative attrition. Results described in this report will expand 

on these findings. 

3.2 Attrition Outcome Analysis 

Attrition analysis described here was designed to identify factors which 

distinguish between those SM who were successfully completing their USAREUR 

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. 

The overall loss rates for each cohort are shown in Table 3.1. 

Table 3.1 

Attrition Rates for Each Cohort 

12-Month 18-Month 24-Month 
Cohort Cohort Cohort 

6.2% 9.3% 10.7% 

1.0% 1.5% 1.7% 

Negative Attrition 

Neutral Attrition 

Total Attrition        7.2%       10.8%        12.4% 

uveraii losses after 12 months are 7.2%, of which 6.3% are negative.—  There 

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

— 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 sources (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. 

i7 ; 



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 

1/ 
with attrition rates.—  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. 

— Because it was not posoible 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 J 
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. |- 
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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 

A-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.— 

Any 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 Individual 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 partially 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 

— 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.— 

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-        5. 

tions. This is especially true when the two types of losses are combined, thus 

reducing the strength of the realtionship demonstrated for negative attrition. 

r 

1/ '-> 
— 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 ^ysj 
when normal rotation should have occurred for these SM. There are several iyly 
possible explanations for the discrepancy: (1) there may be a much greater r"' 
tendency to extend these short tours; (2) data inaccuracies could have more im- ^r-r 
pact on th._ rare 12- to 17-iDonth 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. -L'' 
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In the detailed analyses described below, some of the other variables !."r; 

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

length category are sorted out. These analyses reveal that other variables j,>"; 
'S 

account for much of the difference in attrition rates across tour-length and '/•] 

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

effects, however, the individual relationships of moderator and criterion 

variables will be described. 

3.2.3 Individual Variables - Demographic and Individual Characteristics. ^ 

A total of seven socio-demographic, one cognitive, and two Army-generated ^■; 

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

1/ *** variables include most of the major individual — factors which prior research L. 

has shown to be related to attrition. They are: education level, age, gender, -"•': 

ethnicity, race, marital status, number of dependents, mental aptitude cate- .\' 

gory, military occupational speciality groups (MOS), and grade. Each will be jL, 

discussed in turn. •'-! 

Education. As a result of a study of 66,000 Navy recruits, Lockman (1976) ;.'-. 

maintained that educational level was the best single predictor of attrition I*, 

with attrites having lower educational levels than those recruits remaining V. 

in the service.  In a study conducted with Marine Corps recruits (Sims, 1977), 

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 l"f 

services, educational level was related to failure to complete tours with non- ^ 

high school graduates having significantly higher rates of early discharge ^ 

(Goodstadt & Yedlin, 1980; Nogami. 1981; Owen et al., 1980; Mobley, Hand, C-* 
y 

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

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

recruit training were less likely to desert or to attrite than were non- ■";. 

graduates. ^ 
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I 
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 each stage (during the first 12 months, during 

the next 6 months, and during the last 6 months—19-24 monthsr-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.—  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 criterion 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). 

1/ V — 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. Is* 
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In the present study, there is a strong relationship between age and negative 

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

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

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 

age spectrum, those who are 21 or older have a slightly higher probability 

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

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, 

Meglino & Moore, 1980) determined that females attrite at a consistently 

higher rate than males. However, more recent research has found that attri- 

tion rate by gender differs according to MOS and that female attrition depends 

more on whether the MOS is a traditional or non-traditional female MOS (Nogami, 

1981). There are significant differences in reasons for attriting based on 

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

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

male attrition for Training Discharge Program (TOP), Early Discharge Program 

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

ham, 1981). 

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 

are substantially more likely to attrite for negative reasons than women j. 

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

— The 24-month cohort, although shown in the Figure, has a very small 
N for this analysis and the results depicted are expected to change as more 
data become available. 
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neutral reasons than for negative reasons.  These relationships are true 

for all three cohorts. Pregnancy is, of course, the major factor in the 

difference.  If pregnancy were considered a negative reason for attrition, 

the negative attrition rate for women would be higher than that of men, 

at least in the 12-month cohort. This Figure also demonstrates that men, Ss 

on the average, have very low neutral attrition rates, even after two years ;^ 

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

comprising only about one-eighth of the cohorts (see Table A. 1). If earlier        < 

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

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

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

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

of the alternative routes. From the individual's perspective, the stigma 

t 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 \! 

— c with attrition, reenlistment and military career intentions (Matthews, 1977; '" 

Allen, 1981; Lindsay & Causey, 1969; Quigley & Wilburn, 1969). The findings 1 

usually indicate that Caucasians are more likely to attrite than non-whites '■. 

(Nogaai, 1921;  Smith & Kendall, 1980; Matthews, 1977). However, minorities ^ 

receive moi - less-than-honorable discharges related to disciplinary actions ."•; 
,•• 

(Guthrie et al., 1978; Manning & Ingrahaa, 1981). 
it" 

Ethnicity (Figure 3.6) and race (Figure 3.7) have very similar impacts 

i/ y 
on attrition rates. In both cases, minorities (Hispanic»-' and blacks) have        v-, 

lower negative attrition rates than majorities (non-Hispanics and nonblacks).       '^. 

—   Hispanics include SM coded as being Mexican-Americans, Puerto Ricans, 
or Cuban-Americans. 
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The negative attrition rates for blacks are slightly higher than those for 

Hlspanics. The relationships hold in each cohort, and the nearly parallel 

lines indicate that they are true for each significant time period covered 

in these data, although there is a slight tendency for Hispanics to be more 

stable (i.e., have a lower increasing rate of attrition) after the first year 

in USAREUR.  Since blacks and nonblacks have very close to exactly parallel 

patterns, it can be concluded that the white SM population accounts for most 

of the increasing function after the first year. 

Differences on neutral attrition are very small (from 0 to .2 percen- 

2/ 
tage points) across all groups.—  Increases from the 12-month to the 18- 

month cohort are also very uniform. Thus, Hispanics and blacks show virtually 

no difference from whites or each other in this type of attrition. 

Marital Status. Another demographic variable of interest in accounting 

for attrition is marital status. Although Bauer, Miller, Thomas and Dodd 

(1975) found no significant difference in marital status between TDP dis- 

chargees and non-dischargees, other studies of attrition in all services have 

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; 

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 correlated (Pearson's r = .76), it was expected 

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

attrition rates. The results support this expectation with negative attrition 

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

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 

2/ — Because of the small N, the 24-month cohort figures may be less reliable. 
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rates—by 1.1% to 2.1%—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 show 

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 from 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 attrition for 

Category III 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 categories (Guthrie et al., 1978; Smith & Kendall, 1980).  Corey (1971) 

determined that Category IV (AFQT 30th percentile or below) military person- 

nel had higher retention rates 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 previously reported results from 

the pre^nt 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.—  Neutral attrition follows a similar pattern except that cate- 

gory IV attrition is lower than any category except 1. 

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 

- 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., 

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

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

in non-traditional female MOSs, e.g., 71D - 28.4% higher attrition rate, 

but with much lower attrition rate than males in other MOSs, e.g., 91R - 

21.9% more male attrition (Nogami, 1981). Smith and Kendall (1980) found 

job assignment to be associated with the probability of attrition of Naval 

personnel as well. 

Figure 3.11 presents results from the first of the basic military vari- 

ables. Military Occupational Speciality (MOS). In this analysis we examine 

MOS in two ways:  (1) in terms of a dichotomy between combat and noncombat 

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 

Figure 3.11, MOS are examined as a dichotomy. 

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. 

This relationship is constant for all three cohorts. There is, however, a 

slight tendency for an increasing difference between the MOS categories as the 

stay progresses. Thus, SM in the combat arms are even more likely to attrite 

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 

(in terms of attrition rates) for those in the combat arms. 

Results for neutral attrition run in the opposite direction. Combat per- 

sonnel are less likely to attrite for neutral reasons than noncombat personnel. 

A large part of this difference may be explained by the fact that there are no 
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women in the combat MOS.  Our earlier results showed that women had much higher 

neutral attrition rates than men.  Since women are concentrated in the noncom- 

bat MOS, the difference between combat and noncombat rates can easily be 

accounted for by this difference in the distribution of gender across MOS cate- 

gories. Similarly, at least part of the difference in negative attrition, i.e., 

lower noncombat rates, can be explained by the presence of women. This means 

that the differences among men across MOS categories are not quite as large as 

Figure 3.11 shows. 

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.—  This 

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

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

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

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 

analysis we are pursuing here difficult; therefore, subsequent contingency 

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

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 

— 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,— 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 related, with the highest 

attrition occurring among E-ls and the lowest among E-3s. The relationship is 

relatively stable for the 12-month and 18-month cohorts, but the 24-month 

cohort shows some difference among E-2s and E-3s. A less characteristic 

pattern emerges for neutral attrition. On this variable E-ls 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 assignment to USAREUR than males (only females exhibit 

2/ 
neutral attrition at rates higher than 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 II1-A or above) than the remaining categories used in the 

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

2/ 
— 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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I,. 
analysis.  Taking these conditions into account led to a tentative conclusion p:< 

that term of service (or the use of a 2-year enlistment) had an indeterminate jV;" 

impact on attrition and that tour length was related to attrition, but that an -^ 

18-month tour was not necessarily an optimal solution.  Prior to examining the y:\ 

interaction of tour length and term of service with available moderator variables, '^ 
i 

we examined the individual relationship of each moderator with the two attrition y-i 

criteria. These analyses showed that each moderator had some relationship to >: 

negative attrition, but that for several, the relationship was very weak. >'.%■; 

Those with a weak relationship were number of dependents, marital status and v-v 

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 ^L«, 

variable is marginal because males outnumber females in our cohort (? to 1) by .v.; 

such a large margin. The other three—age, education and grade—showed the '-"•:.' 

largest differences in attrition rates across categories. Seventeen-year-olds ill 

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 pi« 

extreme, although still possibly important. "v" 

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. ,'•*. 

The single largest contributor to this difference is pregnancy. Other vari- ü:" 

ables, including tour length and term of service, were much less likely to pre- '■■'; 

diet neutral attrition rates. ■-•." 

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 I'**. 
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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 

the 24-month cohort and the possible effects of seasonality (all members of the 

24-month cohort entered USAREUR during May and June, 1979) make these results 

less reliable. Education level showed the strongest cross-cohort relationship 

with nongraduates more likely to incur negative losses during the 13- to 18- 

month timeframe than high school graduates. Hispanics and married SM had a 

somewhat smaller tendency to attrite during the 13- to 18-month timeframe; how- 

ever, both of these groups are only small proportions of the total cohort. 

In the next phase of our analysis we will examine the interaction of 

moderator and primary predictor variables in the prediction of attrition. This 

approach is used to determine if there are specific population subgroups on 

which the effects of term of service and tour length vary. Given the results 

of the first phase of the analysis, a particular focus point will be the 

apparently aberrant 2-year enlistees and short-tour SM. 

3.2.4 The Impact of Socio-demographic Variables on  the Tour Length by 

Attrition Relationship. In the following analysis, socio-demographic and mili- 

tary characteristic variables will be controlled in order to provide a more de- 

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 

the loss categories, in two- and three-way controlled cross tabulations, is too 

small. The question being asked in this analysis is: Does tour length affect 

individuals with different characteristics on the same variables in the same way?— 

— In discussing the interactions of tour length and other variables, we will 
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- 
tour SM have the lowest rate, 25- to 30-month-tour SM have a slightly higher rate 
than the 19- to 24-jBonth 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. 

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 

show the relationship of tour length and attrition rates for each age category 

in each of the cohorts.—  In both the 12-month and 18-month cohorts, the U- 

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

tion (12-inonth 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 

is that the major contributors to the U-shaped curve are 17-year-olds and 

those 21 or older.  In addition, the effect of age on the tour by attrition 

relationship is very similar for the first 12 months in USAREUR and the next 

6 months. 

Gender; Males are more likely to attrite and more likely to have higher 

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 

mediating factor in interpreting these results is the small N (65) in the 12- 

month cohort for women in this category. 

— The 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 
small Ns to be somewhat distorted, only those cells with an N of 40 or more 
will be plotted. This will be true for all of the Figures presented in the re- 
mainder of the report, except as specifically noted. 
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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 

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, 

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

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 

tours.—  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 

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

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 

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. 

— In the previous report (Orend, o£. cit.) on these data, a strong educa- 
tion by tour-length interaction was described for a 12-month cohort. This 
cohort included the same individuals (N = 28,104) who now comprise the 18- 
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 
of the previous report) and for 13 to 18 months. A "seasonality" of results 
(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 
smaller than the data for the 18-month cohort suggests. Only an analysis of 
the full year cycle at the 18-month maturity point can resolve this potential 
discrepancy. 
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Ethnicity: Hispanics have a lower overall attrition rate and seem to be 

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

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

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

patterns closer to the overall U-shaped function.— 

Marital Status and Number of Dependents; Because they are highly corre- 

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

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 

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

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

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

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

tour married SM are less likely to be accompanied (either initially or later in 

the tour) than longer-tour married personnel. 

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

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

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

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

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

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

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. 

!■"-■ v.- 

— The small proportion of Hispanics in these cohorts makes this outcome a [-:'. 
mathematical necessity. As we have seen already, blacks and 17-year-olds V 
account for a large portion of the higher rates among short-touv SM. 
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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 

I1I-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;  In 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 

potential for further examination of the roots of the U-shaped curve. Other 

variables which show differences across tour-length categories are either too 

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 

Figure 3.23. —  In 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- 

2/ 
actions across the three longer tour-length categories.—  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 

3/ tour (i.e., 19 to 24 months)— 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- 

4/ tion that appears for many CMF begins to flatten out.— 

Grade: The final variable considered in this analysis is grade. Figure 

3.24 shows differences for each grade across tour length. E-38 and a small 

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

— It will be noted that the 18-month and 24-month cohorts contain no ^ 
short-tour entries. This is because Ns are too small. 

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

3/ £ — Keep in mind that about 80Z of the group had a 24-month rather than I. 
a 19- to 23-month tour. ;•; 

4/ "•'• — There is not immediately evident explanation for why those in the 1% 
middle tour length group (25-30 months) should have a higher attrition rate ,v 

in only some of the CMFs. L 
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a mixed result in terms of the expected effect of tour length.  E-ls and E-2s 

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-ls have the        h 

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

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

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

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 

short tours to fill short-term readiness requirements may be more likely to be 

in the E-2 category and may also be more likely to attrite. 

Summary: All of the intervening variables used in the foregoing analysis 

show some interaction with tour length in the prediction of negative attrition. 

Several, like ethnicity, marital status, number of dependents, and gender, show 

distinct differences, but the minorities who create these differences (women, 

Hispanics, married SM, and SM with dependents) represent only a small propor- 

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 

level, MOS category, and aptitude level.  It is these four variables that will 

be the focus of the next analysis stages. 

The interaction of moderator variables and the primary predictor, tour 

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

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

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 simultaneously. The control variables 

are aptitude, race, education level, and MOS category.—  Because of small Ns, 

some data points are empty. The 18-month cohort was used to maximize the time- 

frame included; however, this means that the short-tour (18 month) category 

is not represented in this analysis.  The results are presented in four Figures 

(Figure 3.25 through Figure 3.28), each representing one aptitude category. 

These categories are category IV, category III-B, category II1-A, and category 

II, respectively.— 

Figure 3.25 shows attrition rates across tour-length categories for each of 

the eight subgroups in aptitude category IV.  It is probably easiest to look at 

the various lines in pairs in order to provide meaningful interpretations. For 

example, for those in aptitude category IV, combat arms/nongraduates (regardless 

of race) have by far the highest attrition rates—almost 16%.  Their loss rates for 

shorter tours are particularly high, over 20% for 19- to 24-mDnth tours. Black and 

— Intermediate steps in the analysis controlled for two variables at a 
time. These analyses had the advantage of larger cell size so more of the 
small categories could be examined. They have the disadvantage of leaving un- 
answered questions about key interactions. For the interested reader, results 
from these analyses are provided in Appendix B. The figures there use the same 
format used in previous Figures. 

2/ 
— Categories I and V are left out because they contain too few subjects. 

:] 
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nonblack nongraduates who are not in the combat arms have a lower overall i;':"; 

attrition rate (just under 12%) and slightly more stability across tour-length i:/: 

categories (although the rate for blacks in the noncombat, nongraduate, short- v'-'.-' 

tour category is 19%). Clearly, the major dividing factor for Category IV SM V"-"' 

is high school graduation. High school graduates are represented in the bottom 

four lines on the Figure (lower attrition rates), while nongraduates are repre- 

sented on the top four lines. In addition, graduates, at least those with non- 

combat MOS, do not have a sharply increasing attrition rate when assigned to 

short tours.—  Across all four aptitude categories (Figure 3.25 through 

Figure 3.28), those with the lowest attrition rates are high school graduates 

with noncombat MOS. Blacks and nonblacks trade off for the distinction of 

having the lowest overall rate. These groups (graduate, noncombat) also have 

the most stable results across tour-length categories—tour length tells us 

very little about the attrition rate of these individuals. 

Figure 3.26 shows results for aptitude category III-B. In this group, 

several of the patterns which appeared in the previous Figure are not repeated. 

While nonblack, nongraduate, combat MOS SM have the highest overall attrition 

rate of any group (18.8% during the first 18 months), blacks attrite at only 

half that rate.  Both blacks and nonblacks (nongraduate, combat) have the same 

V-shaped pattern for the three longer tour lengths that was exhibited in 

aptitude category IV. For these subgroups, a 25- to 30-month tour is the most 

efficient attrition deterring condition. 

Nongraduate, noncombat SM (both black and nonblack) again occupy the 

second most attrition-prone position, however at slightly higher overall rates 

than those in aptitude category IV. However, race seems to be a factor for 

/ V 
5- -"*■•' 

1/ — Graduates in the combat arms (without controlling for aptitude category v.'.-.* 
or race) have sharply lower attrition rates when in either of the shorter tour •'!•"*/. 
groups (Figure B.3). Combat blacks have a much higher rate in the 18- "-•^.^ 
month tour group (Figure B.5). ;".*%•' 
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those in the combat arras.  Black high school graduates in the combat arms 

attrite at a rate less than half of the rate for nonblack high school graduates 

in the combat arms.  Even black nongraduates in the combat arms attrite at a 

Jower rate (2.1 percentage points) than nonblacks who have graduated. 

Only two of the subgroups in category IH-B exhibit or come close to ex- 

hibiting the expected positive correlation between attrition rate and tour 

length.  Black graduates in the combat arms and black nongraduates with support 

MOS are these groups. Among category IV subjects the former group came close 

to their pattern, while nonblack graduates in the combat arms were also close. 

In all four subgroups, however, there are insufficient data to analyze the 

shortest tours. 

Among aptitude category III-A subjects there are three subgroups who 

exhibit the expected pattern, nongraduate and graduate combat blacks (the 

latter being the most consistently positive subgroup across all aptitude cate- 

gories) and noncombat, nongraduate nonblacks (Figure 3.27). Combat, nongradu- 

ate blacks, however, is the group most likely to attrite. In this regard they 

replace combat, nonblack, nongraduates who had the highest attrition probabil- 

ity among category III-Bs. 

Among aptitude category II SM, only six of the eight possible subgroups 

are large enough to plot (Figure 3.28). Missing are the two black combat sub- 

groups. For the remaining subgroups, combat, nonblack, nongraduates have the 

highest attrition rate and nonblack, noncombat, nongraduates are second. Only 

one subgroup has the expected pattern for the three longer tour-length cate- 

gories, nonblack, noncombat, graduates; and even in this subgroup, the short- 

tour SM again have a higher attrition rate, thus creating the characteristic 

U-shaped curve. 

^ Summary; The multivariate contingency analysis supports two types of de- .-".- 

^ "A- 
%. tailed examination of the data. The first is in pinpointing subgroups which ■-.*-■ 
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make the largest contribution to higher attrition rates and the second is to 

identify subgroups which contribute to the underlying pattern of attrition 

across tour-length categories.  The first area is summarized in Table 3.2. 

Table 3.2 

Attrition Rates for Subgroups on Four Individual Characteristics 
(Aptitude, Race, Education, and MOS Category) 

18-Month Cohort 

Aptitude Category 

IV III-B III-A II 

NB,  NG, C 15.5% 18.9% 13.3% 13.4% 

B,   NG, C 16.1% 9.2% 18.0% - 

NB,  NG, NC 12.4% 14.8% 14.3% 11.4% 

B,   NG, NC 10.8% 12.2% 15.2% 9.5% 

NB,     G, C 9.3% 11.5% 7.6% 7.0% 

B,     G, C 8.7% 4.5% 7.2% - 

NB,     G, NC 6.7% 6.8% 6.4% 4.5% 

B,     G, NC 4.9% 4.8% 6.6% 5.6% 

NB = Nonblack 
B = Black 

NG = Nongraduate 
G = Graduate 

NC = Noncombat MOS 
C = Combat MOS 

From this Table it can be concluded:  (1) that aptitude makes an uneven contri- 

bution to the explanation of attrition rates, with the only consistent result 

being generally lower loss rates among category II subjects; (2) that race pro- 

vides an uneven indicator also, with blacks somewhat lower in a majority of sub- 

groups, but substantially higher in others (especially in category III-A; (3) 

that nongraduates have higher attrition rates than graduates almost regardless 

i."^. 
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of other factors (compare the top four rows to the bottom four rows); and (4) 

that, other factors being equal, those in the combat arms generally attrite at 

a higher rate than those in noncombat MOS. Though there are some exceptions, 

these findings support the results originally identified in the single variable 

analysis, i.e., there is very little washout through interaction. 

Of thirty subgroups examined in this analysis, only eight exhibited the 

expected positive relationship between tour length and attrition rate across 

the three longer tour-length groups and none showed it for all four tour-length 

groups (Figure 3.29). Only one group, black combat graduates, consistently 

showed the positive relationship across mental categories (excluding category 

II where there was insufficient data).  In only one aptitude category (III-A) 

were there as many as three subgroups which showed a positive relationship. 

Among the subgroups with the lowest overall attrition rates, black and nonblack, 

noncombat graduates, two subgroups had a negative relationship between attri- 

tion and tour length, three showed virtually no trend, and one had an inverted 

U-shaped curve. Thus, the U-shaped function resulted largely from groups with 

higher attrition rates, especially combat nongraduates. 

3.2.5 The Impact of Socio-demographic Variables on the Term of Service by 

Attrition Relationship.  The second primary predictor variable in our analysis 

is terra of service.  In Figure 3.1 we saw the basic relationship between term 

of service and attrition for negative and neutral lost» types in the three 

cohorts. These results showed little relationship between term and neutral 

attrition. For negative attrition there is an inverted-V curve, with SM in 

3-years terms having higher negative attrition than either 2-year or 4-year 

enlistees. Between 2-year and 4-year enlistees, those with the longer term are 

slightly less likely to attrite. In this section we examine the interaction of * 

term of service and socio-demographic characteristics on negative attrition. .'!•;! 

The analysis plan follows the pattern used in the analysis of tour length. .\'.-": 

7o <?: 
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3.2.5.1 Controlling for a Single Variable. 

Age:  Each cohort shows some age by tenn-of-service interaction (Figure 

3.30). The major digressions from the basic inverted-V curve are as follows: 

(1) 17-year-olds stand alone in the high level of attrition and, for the 12- 

and 18-month cohorts, the lack of differences between 3-year and 4-year en- 

1/ 
listees;— (2) SM, 20 and older, have a higher attrition rate when they have 

2-year terms than in either the 3- or 4-year categories (for both the 12- and 

18-month cohorts), thus forming a moderate negative relationship between term 

and attrition rate; and (3) the remaining two groups, 18- and 19-year-olds, 

exhibit the dominant pattern, with lowest attrition rates among 2-year en- 

listees and the highest rates among 3-year enlistees.  Except for 17-year-olds 

and the differences in the 2-year category, attrition rates are very similar 

across age groups and cohorts for 3- and 4-year enlistees. 

Gender: Females show very little variation in loss rates across terms for 

the 12- and 18-month cohorts, while males exhibit the general pattern (Figure 

3.31).  For females, these results are very similar to the tour-length results, 

with the exception of 12- to 18-month tours, and suggest that the previously 

2/ 
described time factor is of little consequence for negative attrition.— 

Education:  There is a strong interaction between education level and term 

in the prediction of attrition.  High school graduates have a very moderate in- 

verted-V pattern for all three cohorts (Figure 3.32). Nongraduates, on the 

other hand, have a definite negative linear relationship—as term increases, 

attrition decreases.  This relationship is true for all three cohorts, although 

— In the 24-month cohort, the pattern for 17-year-olds is actually the 
opposite of the general pattern, but the N is small enough to make reliability 
a question if data were generalized to the entire study cohort. 

2/ 
— Analysis of neutral attrition, which is higher than negative attrition 

among women and has not been included in the present, could produce different 
results. 
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it may be less extreme in the 24-month cohort (which shows the same 2-year term 

attrition rate, 21.4%, as the 18-month cohort). While an argument can be made 

for the level of commitment expressed by 4-year enlistees (thus, lower attri- 

tion rates), it is less clear why 2-year nongraduates should attrite at a rate 

so much higher than graduates (over 16 percentage points or more than 5 times 

as likely in the 18-month cohort). 

Race: Race shows an interesting variation on the education results. Non- 

blacks exhibit the dominant inverted-V pattern and attrite at a higher rate 

than blacks, except for 2-year enlistees (Figure 3.33). Among 2-year enlistees, 

blacks attrite at a much higher rate (more than 3 to 1) than nonblacks. Since 

the earlier analysis of tour length showed that most black subgroups attrite at 

a lower rate than nonblacks, these results suggest a highly specialized sub- 

group, probably closely paralleling the combat, nongraduate, category IVs de- 

scribed previously. 

Ethnicity;  In those categories for which there is sufficient data, the 

results for the two ethnic subgroups (Hispanics and non-Hispanics) are essen- 

tially the same, i.e., there is no ethnicity by term interaction (Figure 3.34). 

Marital Status and Number of Dependents; Figure 3.35 and Figure 3.36 show 

results for marital status and number of dependents. As has been the pattern 

in these data, the results for these two variables are very similar. The sub- 

groups most likely to attrite, those who are married or have dependents, are 

even more likely to become losses if they are 2-year enlistees. The effect of 

separation is again the most feasible explanation for this difference (in the 

absence of other assignment information). 

Aptitude:  In all three cohorts, the subgroup with the most aberrant pat- 

tern is aptitude category IV (Figure 3.27). Other categories show patterns 

close to the inverted-V which dominates the entire sample. Category IV sub- 

jects have very high attrition rates among 2-year enlistees (16.6% in the 
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12-inonth cohort and 22.3% in the 18-month cohort). Since the 2-year enlistment 

experiment was not supposed to include category IV (or nongraduate) partici- 

pants, we can only assume that these individuals were included because they 

were originally tested prior to the norming adjustment of the ASVAB or through 

some kind of waiver. The results of the aptitude and. education-level analyses 

clearly show the appropriateness of excluding apparently less-qualified indi- 

viduals on the basis of an attrition criterion in the 2-year enlistment program. 

For the other enlistment c tegories, however, this relationship is much less 

striking, at least across aptitude categories. 

As has been true through most of our analysis of term of service, the dif- 

ferential effects of predictors across time periods, the first 12 months versus the 

next 6 months, has been very small. Apparently, these variables do not produce 

different reactions at different stages of the USAREUR tour. 

MOS: While combat soldiers generally attrite at a higher rate than non- 

combat soldiers, they also do it in a somewhat different paffern. The combat 

soldiers are much closer to the overall pattern, inverted-V, than the noncombat 

individuals who show very little difference across enlistment terms (Figure 3.38). 

Thus, most of the higher attrition rate among 3-year enlistees is attributable 

to those in the combat arms. Two- and four-year enlistees are very similar (a 

maximum of one percentage point difference) rate« across the two MOS categories 

in both the 12-month and 18-month cohorts. 

MOS is broken down by CMF in Figure 3.39. These results show that some 

patterns within the combat and noncombat areas are not consistent. In the coa- 

bat arms, for example, CMF 11 (Infantry) shows the dominant inverted-V pattern, 

while CMF 12 (Combat Engineers) has the negative relationship. CMF 63 (Mechan- 

ical Maintenance) also has a negative relationship, while other noncombat CMF 

show the dominant pattern. The majority, however, do have an inverted-V pat- 

tern for both cohorts (where sufficient data are available). 
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Grade: The final variable included in our analysis is grade. The inter- 

action of grade and term is similar to the results for grade by tour length, 

i.e., E-3s show the least variance across terms, E-ls exhibit the dominant pat- 

tern, and E-2s show a deviation from the pattern among 2-year enlistees (Figure 

3.40). There is little difference between 12-month and 18-month cohorts in 

terms of the shape of the various curves. These data, when compared to the 

results of Figure 3.24 (Attrition Rate by Tour Length), show that short-tour, 

short-term enlistees who have spent some time in the Army before coming to USAREUÄ 

have the highest probability of attriting, but they do not suggest why this 

should be so. 

Summary: The preceding analysis described the relationship of term of 

service and attrition rate while controlling for each of the other moderator 

variables. As was the case in our discussion of tour length, there were numer- 

our significant interactions. I.e., the term by attrition relatoinship was not 

consistent across moderator variable categories. There were also fewer differ- 

ences across cohorts, indicating that the pattern of relationships was generally 

the same for the first 12 months and the next 6 months in USAREUR. 

The major important moderator differences were similar to those found in 

our discussion of tour length. Aptitude, race, education, and MOS had important 

interactions with term. The interaction pattern was the same in all cases—one 

or more moderator categories displayed a significant difference from the basic 

inverted-V pattern among 2-year enlistees. In these data, category IVs, blacks 

and nongraduates had much higher attrition rates in the 2-year enlistent status 

than in the 3- or 4-year enlistment status. Individuals with a noncombat MOS 

were less likely to show any attrition rate by term relationship (I.e., close 

to a straight line) than were combat soldiers (who showed the dominant pattern). 

y* Other variables, like marital status, age, number of dependents, and grade, 

show similar differences—generally one catsgory with a higher attrition rate 

A 
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in the 2-year enlistment category—but again represent only small proportions 

of the total cohort population. Among these variables, the aberrant 2-year 

enlistees include those 20 years old or older (plus the 17-year-olds who were 

completely out of the pattern), SM who are married or have dependents, and E-2s. 

Ethnicity showed little interaction with term and females had almost no -vari- 

ance in attrition across term categories (thereby creating a different inter- 

action pattern). 

In the next analyses we shall again attempt to specify particular contrib- 

utors to the attrition by term relationship by controlling four major factors: 

race, education, aptitude, and MOS—simultaneously. 

3.2.5.2 Controlling for Multiple Variables. In this analysis, the 

relationship of term of service and attrition rate is examined while controlling 

for four moderator variables simultaneously. The control variables are the 

same as those used in the tour-length analysis—aptitude, race, education level, 

and MOS category.—  The 18-month cohort forms the basis for these analyses, 

also. Results are presented in four Figures (Figure 3.41 through Figure 3.44), 

each of which represents all possible sub-groups within one aptitude category. 

Even a cursory examination of these four Figures reveals that most of the 

deviation from the inverted-V pattern which characterizes the term of service 

2/ 
by attrition-rate relationship comes from aptitude category IV subgroups.— 

— Appendix C contains Intermediate results controlling for two variables 
at a time. 

2/ 
— Small Ns mean that for many of the subgroups it was not possible to com- 

plete the curve for the 2-year enlistees. This means that It is possible that 
2-year enlistees in other aptitude categories could exhibit a pattern similar 
to those in category IV. Our analysis controlling for aptitude and education, 
for-example, shows that nongraduates in category III-B also have a higher attri- 
tion among 2-year enlisttes (Figure C.2). So, too, do blacks who are category 
III-B (Figure C.4). Other subgroups, however, are more likely to exhibit the 
dominant pattern. Thus, despite the small cell sizes and Incomplete patterns, 
it appears that, concluding that category IV subjects contribute the most to 
deviations is not inconsistent with actual results. 

88 



■V- 

k- 

3S.4 

161- 

14 

12 

10 

LEGEND: 

NB- NonMck 
NG> 

C- Comtan 
B- BlKk 

G- Gradunt 
NC- NoncomMt 

U- U-ihapMcurM 
* • PMHIM niatuHniiis bt»»wtn 

•ttrttion ratt and tow Itnflt) 
(Thrat longar cangoriai) 

NEU ■* Nautra) — no ralaiiomhip 
NEG • N*«aiKit wanonUno — hwrar 

atmtion, xtm longar ttw tour 
INV - InvartadU-thaoMcun* 
- • All tow tour tanfth eatagoriat uMd 

NA • N too imall for pkntin« 

14.1   NB, NG, C (16.21 (N - 1350) 
13.9 B, NG. C (16.01 (N - 946) 

la« NB. NG, NC (12.2) (N • 1437) 

j*i 

7.1 B, HSG. C (8.6) (N • 1370) 
6.9 NB. HSG, NC.I6JU (N « 18*7) 
6.« NB. HSG. C (9.4) (N • 1108) 

6.1 B, NO, NC(11.4) (N • 109M 

8.3 B. HSG, NC (4.9) (ft •22m 

'Subfroup Attntion Ritn 

2 yn 3 yrt 4 yn 

Figure 3.41.    Loss Rate by Term of Service 
Controlling for Race, Education, 
MOS and Aptitude Category IV 

89 



LEGEND: 

20 

18 

16 

14 

12 

10 

19.0 

NB- NonDUck U- 
NG« NongrMuan * <■ rnitiv* nlniomhip IxiHMn 

•nrnion ran wid tour lanjni 
IThra» lon«ir ainaariti) 

C-Combit NEU* 
B-fitac» NEC- 

•itrition, l*Ml lonftr t*w tour 
G» GrMum INV  - ImnrtM U-thteM eunn 

MC- Noncombn -   - All four tour Itngth cangonti utMj 
IM - N too Krall for ptottifif 

15.9  NB, NG, C (18.9) (N - B47I 

13.8 NB, N6. NC (14.6) (N - 87S) 

2  - 

8.3 B. NG, NC, (12.3) (N - 422) 
8.2 8, HSG, C (11.4) (N • 996) 

- 6L7 NB, HSG, NC.(6.8) (N - 1341) 

4.7 B, HSG. C (8.9) (N • 286) 
4.S B, HSG, NC (4.7) (N • 1137) 

* Subgroup Attrition RttM 
•'Othor CiMgoriM Too Small to RiliaWv Plot 

2yn Sv» 4 yn 

figure 3.42.    Loss Rate by Term of Service 
Controlling for Race, Education, 
MOS and Aptitude Category III-B 

C3 90 

■ v" %" V N" %■■ V •.* O V \* V v' • •' •" v* • ■ ■ ."» .'• ."• *• .\ '.*  'W - • ■ •' v^'-y-/ 
>. j- it.^ >•. ^ «.»•.».*•.«.« £,,.,.ij'-.jr.jvj.*!.*.'. .«.'..w. ^ •- ^JU-^.^., 



20 

19 

IS 

17 

16 

15 

14 

13 

12 

11 - 

10 - 

• - 

8 - 

7 - 

6 - 

19.4 
•        B.NG. C. (19.0IMN -122»" 

15.3 •   NB,NG,C, ('l3.7)IN - 401)* 
14.9- 

13.9- 

11.3 

3 - 

I - 

1 - 

2yn 

*    Subfraup MttttkHi nm 
**  Othtt catafwi« we mM «D ralitWv filM. 

3y« 

—14.9 
B.NG,NC, (14.9) (N • 2481* 

—14.0 
NB.NG,NC. (14.0HN - 731) 

7.9 NB, HSG. C. (7.SIIN - 609) 

6.8 NB. HSG. NC. (6.4) 
(N - 1336) 

6J B. HSG. C. (7.7)(N • 1S6) 
6.7 B. HSG, NC. (6.4HN - 802) 

4yn 

Figure 3.43. Loss Rate by Term of Service 
Controlling for Race, Education, 
MOS and Aptitude Category III-A 

t. -. 

r ■ 

91 



17 

16 

16.7 

NB, NG' C, (13.6)*(N • 2951 

15 

14 
13.5' 

13 - 

12 - 

11 - 

12.7 

10 

• - 

I - 

7 - 

S - 

4 - 

3 - 

10.4 

NB. NG, NC. 
(11.3MN • 63» 

NB, HSe. C. (7.0)IN - 803) 

B. NG. NC, 
I10.1)(N - Mt 

NB. HS6, NC. 
(4.2)IN • 2031 

B. HSG. NC. 
I5.7I(N • 4201 

!>.'. 1 - 

2¥n 3»n 4»fi 

5: 

-s- 

Figure 3.44. Loss Rate by Term of Service 
Controlling for Race, Education, 
MOS and Aptitude Category II 

92 

i -.-• _-»_ i _-. _S.-.-.'-V_N -%-•-! •^ •.\N." 
-• "«* "j* 'f    J*    m* 



In particular, nongraduates in the combat arms and black, noncombat, nongradu- 

ates all exhibit steep increases in attrition in the 2-year enlistment subgroup. 

A second major pattern revealed in these Figures is that, with the exception of 

category II, noncombat high school graduates are much less likely to have lower 

attrition rates as A-year enlistees, i.e., 4-year enlistee attrition is higher 

than 3-year enlistee attrition in these subgroups. Thus, the apparent dedica- 

tion or stability exhibited by those taking a longer enlistment is less evident 

for high school graduates in noncombat MOS than it is for almost all other 

groups. However, these groups still have the lowest overall negative attrition 

rates. One other small group of noncombat SM, category III-A nongraduates, 

also exhibits this pattern, but at a much higher overall attrition rate (14.3X 

compared to 6.4% among graduates in category III-A). Only one subgroup shows a 

markedly higher attrition rate among 4-year enlistees, nonblack, combat, non- 

graduates In aptitude category II. Here the difference is 3.2 percentage 

points, but again this subgroup has the highest overall attrition rate of any 

in category II. Differences across other subgroups are not systematic. 

3.2.6 Multivariate Analysis. In order to determine the relative import- 

ance of predictor variables and the amount of accountable variance in the cri- 

terion variable, regression analysis was applied. This analysis was conducted 

with full realization of the small base-rate problem-- and minimal variance in 

several of the dichotomous variables. The results, of course, reflect these 

limitations. 

A stepwise multiple regression model was used with the order of inclusion 

of independent variables determined by statistical Inclusion criteria and,- in 

1/. f 

Meehl, Paul E., and Rosen, Albert, "Antecedent Probability and the |L 

Efficiency of Psychometric Signs, Patterns or Cutting Scores,'• Psychological 
Bulletin, 52, 3 (1955), pp. 194-216. V 

r,>. 
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■ .1 

separate runs, hierarchically.—  The latter technique was used to examine the 

independent impact of the predictor variables of primary interest in this re- 

port, term of service and tour length. The dependent variables for these re- 

gressions were negative attrition rate and neutral attrition rate.  Statistical 

problems are, of course, more severe for the latter variable because variance 

is smaller. 

Two general outcomes can be reported. First, as expected, no variable 

accounted for very much of the total variance and the total "explained" vari- 

ance was very low. Table 1 in Appeodix D shows the Pearson product-moment 

correlation coefficients for attrition rates with each of the predictor vari- 

ables. For negative attrition there is no correlation higher than .14, educa- 

tion in the Z/j-month cohort, and most are below .05. The effect of low vari- 

ance can be seen in the increasing correlations across the three cohorts. As 

the attrition rates increase, for the longer tern cohorts, so do correlation 

coefficients. 

With one exception, gender, the correlation coefficients with neutral cri- 

teria are somewhat lower than they were tilth negative attrition. Gender, or 

the difference between males and females, produces a high coefficient of .224, 

in the 18-month cohort, and is a strong enough predictor to raise total ex- 

2 
plained variance (R ) for the neutral attrition regressions to a higher level 

than for the negative attrition regressions. Table 3.3 shows R2 for each of 

six regression analyses. The highest total explained variance is only 5.1% 

for the 18-month cohort, neutral attrition. The total explained variance for 

negative attrition never reaches 3Z. 

I Z "ie» NonBant et al. Statistical Package for the Social Sciences, 
: New York: McGraw-Hill, 1975, Chapter 21. 
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Table 3.3 

2 
Explained Variance (R ) ^. 

for Each Cohort Using Stepwise Regression Analysis— 

Negative Attrition Neutral Attrition 

12-Jtonth Cohort          .012 .029 

18-Month Cohort          .0175 . .051 

2A-Month Cohort          .028 .049 

m */ 
^ — Predictor Variables: 
■..; Tour Length 
,;>. Term of Service 
yj Age 
'/■I Gender 
H Race 
M Number of Dependents 
•J Ethnicity 

Aptitude 
; ■] MOS 
-.';: Rank 
S Education 
* Marital Status 

The second general outcome concerns the relative power of each predictor 

variable. Six summary Tables in Appendix D—D.2 through D.7—show regression 

results for negative and neutral attrition for each of the three cohorts. Be- 

cause other cohort results are very similar, our discussion will focus only on 

the 18-month cohort (Table D.3). Education is the most powerful predictor, but 

it accounts for only about 1% of the total attrition rate variance. Term of 

service and tour length are well down the list, although the former is "sta- 

tistically significant." In the hierarchical regression analyses, these two 

predictors were each placed first In the inclusion order; and while term of 

service was again statistically significant, neither accounted for more than 

.132 of the total variance. 
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The single best predictor of neutral attrition is gender, which accounts 

for just over 5% of the variance (Table D.6). All of the remaining predictors 

combined add less than 1% more explained variance. These results reflect the 

findings already reported in the contingency analysis. 

Our contingency analysis showed that the low level of explained variance, 

which is at least partly due to the methodological problems described above, 

does not mean that effective policy intervention, based on assignment strate- 

gies, is not possible,  feasible policy changes, however, would be unlikely to 

result in more than a marginal change in negative attrition rates. This is 

true, among other reasons, because variables which are most easily manipulated, 

e.g., assignment based on marital status, number of dependents, age, and gen- 

der, as well as the time-related predictors (tour length and grade), are 

usually unevenly distributed, meaning that a change in small deviating subgroups 

will produce little overall change in the attrition rate. 

3.3 The Pattern of Negative and Neutral Attrition 

The foregoing analysis focused on identifying the differences between In- 

dividuals who attrlte and those who do not. Beyond having occurred during the 

first 2 years of USAREUR service, no distinction was made among those who left 

soon after arrival in USAREUR and those who left later during that 2-year time- 

frame. In this section we examine differences in departure or loss time. We 

refer to this examination as attrition pattern analysis. 

The primary focus of the pattern analysis will be on the first 18 months 

in USAREUR, although we will also take a brief look at the 24-month pattern. 

Because only attrition losses are considered in this analysis—nonlosses are 

still in the command—detail will be substantially reduced. We will examine 

the basic loss pattern and examine the effect of each oi the independent vari- 

ables separately. Using control variables is not feasible. The combined 

effect of all predictors will be examined in a regression analysis. Both 
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f., ■ negative and neutral attrition will be described in the basic analysis and in 

•|S the regressions, but neutral attrition vrtll not be included in the individual 

*'•' predictor analysis (again because of the small N). 

'J' 
vj 3.3.1 The Pattern of Attrition in USAREUR. Figure 3.45 shows the percent 

i * ■■ 

of negative attrition which occurred in each month for the 18-month cohort. >?>: 

The curve is roughly bimodal, \:ith  the highest losses occurring during the • •, 

sixth through the ninth months (about 40% of the total) and a smaller hump 

occurring in the fifteenth through the seventeenth months (about 18%). Figure      ^"'V 
t 

3.46 shows the distribution of neutral losses for the same tiroeframe. There is      '•'I'v 

I 

a roughly bimodal distribution for these losses, also, but the curve is much 

more uneven. The rough correspondence of these two curves suggests common 

factors in operation, but the similarity could be the result of structural, 

organizational, individual, or other systematic rionevident reasons, as well as 

spurious.—  Some of these factors, those having '„o do with time and some indi- 

vidual characteristics, will be examined in the following paragraphs. 

Using the «nailer cohort, a 23-month stay pattern was plotted. This pat- 

tern is shown in Figure 3.47, and It also reveals a bimodal distribution. 

Interestingly, the distribution is stretched out over the duration of cohort 

stay limits, rather than being restricted to the months which characterized the 

Id-month cohort. Thus, the second, smaller mode occurs during the eighteenth 

through twentieth months rather than during the fourteenth through the seven- 

teenth. This result is especially surprising when one realizes that the loss 

rate during the extended time period—19 to 23 months after arrival—is gener- 

ally much lower than during the 13- through 18-montn period. Again, the 

possibility that this small cohort is not representative of the entire study 

cohort seems like the best explanation for observed differences. 

— A larger number of neutral loss cases, for example, could even out the 
curve or eliminate the marginally bimodal distribution. 
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I. 

ts* 

3.3.2 Individual Predictors of Stay. In these analyses we are seeking to 

identify any variance in the overall pattern which is associated with the pre- 

dictor variables used throughout the report. The special interest is in the 

relationship of stay to term of service and tour length. The analysis seeks to 

determine whether any of the predictor categories show different attrition 

patterns. Only negative attrition patterns will be used. 

Term of Service; Attrition patterns for each enlistment subgroup (2-year, 

3-year, and 4-year enlistees) are shown in Figure 3.A8..  While there are some 

large individual month variations, especially for the 2-year enlistees, the 

overall patterns for these three categories are not significantly different 

2 
(X = 36.69; significance = .4369). Thus, while term of service may tell us a 

little about if attrition will occur, it does not tell us when it will occur. 

Tour Length; The previously discussed theoretical and empirical litera- 

ture hypothesized a relationship between tour length and attrition rates, the 

longer the tour, the higher the attrition. This argument could also be ex- 

tended to length of stay. Those with longer tours might last longer because of 

an initial expectation of having to stay longer. However, the argument might 

also be turned around. The thought of a very long stay in a negative environ- 

ment could precipitate actions leading to earlier withdrawal from that environ- 

ment. The results, minus individuals in the very short (18 months) tour, 

indicate that SM with 24-month tours are somewhat more likely to leave early 

(49.9% by the end of the eighth month) than either the 25- through 30-month 

category (41.9%) or the 31 or more month category (43.6%). Figure 3.49 shows 

these results. The 25- through 30-roonth category is more likely to have late 

attrition. The first result suggests that it is the relative amount of the 

tour served which is the dominant factor in stay (for these categories). How- 

ever, the second result contradicts this interpretation; the longest tour cate- 

gory should have had the highest rate tour losses but does not. 
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Thus, these results suggest one or more intervening factors, perhaps an inter- 

action between tour length and type of assignment, which could account for the 

observed differences.  The reader should also bear in mind that the average 

stays for each category do not differ by more than a few weeks.  This suggests 

that the policy Implications for the effect of tour length on stay may be 

negligible. 

Other Socio-demographic and Military Characteristics: Of those character- 

istics considered in the earlier analysis, only two—number of dependents and 

marital status—show significant categorical differences in attrition pattern. 

Figure 3.50 presents results for number of dependents.—  There is a tendency 

for those with dependents to attrite more frequently during the first half of 

the 18-month observation period than those without dependents. Over 63% of 

those who attrited by the end of the ninth month are soldiers with dependents 

while only about 52% of those who left early were soldiers without dependents, 

A similar pattern applies to married versus unmarried SM. 

Among the remaining predictor variables, there are no significant differ- 

ences. Thus, most attrition pattern variation remains unexplained. This out- 

come is confirmed in the multivariate analysis in which length of stay is used 

as a high variance dependent variable in a multiple regression analysis. In 

this regression, using all available predictor variables, less than 2% of the 

total variance is "explained." (See Table D.8.) Other factors, possibly re- 

lated to unit differences in tolerance of substandard performance and command 

attitudes toward the elimination of poor performers, may be more likely avenues 

for explaining attrition patterns. 

Suoanary; Our analysis of stay has done little to improve our understand- 

ing of why some individuals attrite early in their tours and some later. We 

>-«.•.. 
. .■_j--j'_ 

— Results for marital will not be presented because they closely parallel      ',\\ 
those for number of dependents. ';[•' 
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have learned that there is a definite bimodal pattern to the losses, with a 

majority of the attrition occurring during the fifth through the ninth months. 

However, the variables used in this analysis tell us very little about differ- 

ences in stay. In particular, term of service and tour length are not useful 

indicators of when losses will occur, with the minor exception of somewhat 

earlier losses among those with 19- through 24-month tours.  It is possible 

that separating individuals lost in the two modes would provide more helpful 

results. The first, larger, mode may contain those individuals bound for 

failure and differences within this mode represent small variations in toler- 

ance and the efficiency of units processing the paperwork. The second mode 

occurs after a full year of USAREUR service has been completed and would seem 

to represent a different type of individual. Unfortunately, these data do not 

suggest how these individuals differ from the first wave losses. 

IV-' 

>.! 
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Appendix A 

Distributions of Socio-Demographic 

and 

Military Characteristics Variables 
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Males 

Women 

Total N 

Table A.l 

Distribution of Gender 

12-Month Cohort     18-Month Cohort 

87.5Z 

12.53; 

41,991 

87.5X 

12.5Z 

28,104 

24-Month Cohort 

86.02 

14. OX 

5,484 

Table A.2 

Distribution of Grade at Time of Arrival in USABEÜR 

12-Month Cohort 18-Month Cohort 24-Month Cohort 

E-l 73.OX 73.2X 71.5X 

E-2 22 .OX 21.7X 23 .IX 

E-3 4.6X 4.7X 4.9X 

E-4 0.5X 0.4X 

28,086 

0.5X 

Total N 41,965 5.481 

Missing 26 18 3 
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Table A.3 

Distribution of Race 

12-Month Cohort     18-Month Cohort 24-Month Cohort 

Black 35.71 37.2% 36.4% 

White 58.1% 57.0% 57.6% 

Other .92 1.0% 1.5% 

Unknown 4.7% 4.2% 

27,940 

3.8% 

Total N 41,756 5,422 

Missing 235 164 62 

Table A.4 

Distribution of Age at Time of Arrival in USAREUR 

12-Month Cohort     18-Month Cohort    24-Month Cohort 

17 5.2% 2.8% 1.6% 

18 29.0% 28.8% 23.1% 

19 26.9% 27.8% 29.4% 

20 13.9% 14.5% 15.6% 

21 or Older 25.0% 26.1% 30.3% 

Total N 41,107 27,518 5,381 

Missing 889 586 103 
Itl 
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Table A.5 

Distribution of Marital Status at Time of Arrival in USAREUR 

12-Month Cohort     18-Month Cohort 2A-Month Cohort 

Married            9.2Z             91.7Z 91.2% 

Not Married         8.0%              8.3% 8.8% 

Total N         41,355             27,618 5,384 

Missing            636               486 100 

Table A.6 

Distribution of Number of Dependents at Time of Arrival in USAREUR^/ 

12-Month Cohort     18-Month Cohort    24-Month Cohort 

None 88.2% 88.2% 87.3% 

One 4.4% 4.6% 5.3% 

Two 2.6% 2.8% 3.5% 

Three or More 4.1% 4.4% 3.9% 

Total N 41,695 27,954 5,338 

Missing 296 250 146 

1/ Not necessarily accompanying dependents. 
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Table A.7 

Distribution of Education Level 

12-Month Cohort 18-Month Cohort 

Nongraduates 35.IX 

High School Graduates 64.9X 

Total N 40,553 

Missing 1,438 

31.4Z 

68.6Z 

27,137 

967 

24-Month Cohort 

26.82 

73.2Z 

5,327 

157 

Latino, Hispanic 

Non-Hispanic 

Total N 

Missing 

Table A.8 

Distribution of Ethnicity 

12-Month Cohort 18-Month Cohort 

5.4X 

94.6Z 

41,550 

441 

S.4Z 

94.61 

27,800 

304 

24-Month Cohort 

5.IX 

94.5X 

5,421 

63 
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Table A.9 

Distribution of Aptitude Level 

12-Month Cohort     18-Month Cohort 24-Month Cohort 

Mental Category 1 1.0% 1.1% 1.4% 

Mental Category II 15.« 15.4% 18.9% 

Mental Category IIIA 15.91 15.5% 18.6% 

Mental Category IIIB 21.9% 21.6% 23.8% 

Mental Category IV 44.8% 39.8% 36.5% 

Mental Category V 1.0% 0.9% 0.8% 

Total N 39,768 26,456 5,190 

Missing 2,223 1,648 294 

Table A.10 

Distribution of M0S Category 

12-Month Cohort     18-Month Cohort 24-Month Cohort 

Service Support 28.9% 31.0% 31.9% 

Combar Service 33.9% 32.9% 35.9% 

Combat 37.2% 36.1% 32.2% 

Total N 41,991 28,104 5,484 

Missing 0 0 0 
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10.83; 11.1% 11.0% 
3.3Z 3.0% 2.7% 
9.7Z 9.5% 7.9% 
3.6% 3.2% 3.5% 
8.2% 8.2% 6.7% 

Table A.11 

Distribution of Career Management Fields 

CMF's 12-Montb Cohort   18-Month Cohort   24-Month Cohort 

11 Infantry 
12 Combat Engineering 
13 Field Artillery 
16 Air Defense Artillery 
19 Armor 
23 Air Defense Missile 

Maintenance 0.8% 0.8% 0.9% 
27 Ballistic/Land Combat (LC) 

Missile & Light Air Defense 
(LAD) Weapons Systems 
Maintenance 0.6% 0.7% 1.3% 

28 Aviation Communications- 
Electronics (C-E) 

29 C-E Maintenance 
31 C-E Operations 
33 EW/Intercept Systems 

Maintenance 
51 General Engineering 
54 Chemical 
55 Ammunition 
63 Mechanical Maintenance 
64 Transportation 
67 Aviation Maintenance 
71 Administration 
74 Automated Data Processing 
76 Supply and Service 
81 Topographic Engineering 
84 Public Affairs and Audio 

Visual 
91 Medical 
92 Petroleum 
94 Food Service 
95 Law Enforcement 
96 Military Intelligence 
97 Band 
98 EW/Cryptologic Operations 

N 41,9<n 28,104 5,484 

0.2% 0.2% 0.4% 
1.2% 1.3% 1.5% 

11.3% 10.9% 12.1% 

*    V *    V *      V 
2.2% 2.6% 3.3% 
0.8% 0.8% 1.7% 
0.5% 0.6% 0.8% 

10.9% 11.2% 9.4% 
5.1% 4.6% 3.7% 
0.2% 1.7% 2.7% 
4.6% 5.1% 6.2% 
2.4% 0.3% 0.2% 
5.7% 5.1% 5.1% 
0.1% 0.1% 0.2% 

0.3% 0.5% 0.6% 
4.2% 5.0% 6.1% 
0.6% 0.6% 0.7% 
3.2% 3.2% 2.6% 
4.5% 4.8% 5.9% 
0.2% 0.2% 0.4% 
0.1% *    V 0.1% 
4.8% 0.4% 0.7% 

VLess than 0.1% 
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Appendix B 

Loss Type by Tour Length 

Controlling for Two Variables 
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(N ■ 6324) 

13.1 

Non-Grad/BUck 
(N - 3286) 

12 

11 

10 

5  - 

Grad/NonBlKk 
■9778) 

Grid/BlKk 
-6319) 

I 
18 Month» 19-24 25-30 31 or mon 

Figure B.I. Loss Type by Tour Length Controlling for Education and Race (Part 1) 
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13.6  Non-Grad/CAT IV IN«4589) 

12.9  Non-Grad/CAT II (N-911) 
12.9  H.S. Grad/CAT V  (N • 184) 

8.2   H.S. Grad/CAT III B IN - 3460) 
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7.1   H.S. Grad/CAT IV IN- 5863) 
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Figure 8.2. Loss Type by Tour Length Controlling for 
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LEGEND 

12 r 

12 Month Cohort 

NB - Nonblack 
B - Black 

NG " NongradMte 
G ■ Graduate 

NC - Noncombat  MOS 
C ■ Combat MOS 

10.5 NG/CAT IIIA (9.3)(N « 22091 

10.0 NG/CAT IIIB (10.0)(N - 3399) 
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Figure B.2. Lots Typ« by Tour Length Controlling for Education and Aptitude (Part 2) 

•  «' 

118 

Kr?.*?.'_V_*.-?.-?>_V?^ .'?.*. .■- .'. «•> f. .*. .•> •'. !f. «'^ '•. -*^ <V tV-f- ■«•«.■■fJJ'V.-V- «Jl^fiJ «■■f».' i^-.nJ-. ,0j_- *.'. ^ .O. «j; aJLl^a^-tJLi^-^li^Al«^ ^•..-^•. fcl »-•■ ^' «■•■ ^ 



18 Month Cohort 

221- 

20 - 

18 

16 

14 

12 

10 

12.9 

I I 

15.2  Non-Gr>d/Combat 
(N-4094! 

13.1   Non-Grad/Non-Combit 
(N > 5399) 

10.7 H.S. Grtd/ComlMt 
(N • 5345) 

5.8 H.S. Gnd/Non-Combit 
(N -10623) 

J 
18 Month« 19-24 25-30 31 or rnoft 

Figure 8.3. Loss Type by Tour Length Controlling for 
Education and MOS Group (Part 1) 

119 

L    *.    N.    ^    O »w' •.    \* %" \.* S.'  O - ' 'C'   * •\' * ' - 
,».».- .^ .^ .^ , •       •       ■       •       »i        ■"     -r     uT     »       ■        .        .        ■       _        —*     J"'     - ^ "        *     k^     » ."        ■        •        • ■■> .• A.-.vv^ 



12 Month Cohort LEGEND: 

12 r- 

10 

10.9 

11.8 

J- 
III Month» 19 -24 2S - 30 

'^mb«f» in () rauat owtriii cattyory n«piiw Ion mm. 

NB - NonbUck 
B • BlKk 

NG ■ Hongrvivtit 
G ■ Grtciuin 

NC - Noncombii MOS 
C - Combtt MOS 

mi   NG. C (10.3) (N • 697S) 

8.B  NG. NC (8.21 (N - 84721 

7.1  6. C (5.9) (N - 7333) 

4.0 G. NC (3.7)  (N - 15033) 

31or mort 

Figurt B.3. Loss Type by Tour Length Controlling for 
Education end MOS Group (Part 2) 

120 

*> • • • ^ • • 
:  ' * * *  *  w ' • ■/■ • • • ■ t* ," ,- 

^L^s- ."   -■   .     ••   ."   ."   W V 
'. ^..g - -i.-^..^g.^%M * affi - * ■ •- aJ 



171- 18 Month Cohort 

NonBI»ck/CAT IIIB (12.2) (N ' 3656) 

11.7 Non-Blick/CAT IV (ll.OHN - 5230) 
11.4 Non Blick/CAT MIA (9.6HN - 2805) 

10.9 Black/CAT IIIA (9.4) (N - 1240) 

9.1 BlKk/CAT IV (9.01(N « 5326) 
C~ 8.9 BlKk/CAT IIIB (7.2)(N - 1986) 

8.8 NonBlack/CAT II (7.0)(N • 3432) 

"> 8.0 BI*ck/CAT II (7.0KN • 573) 

7.5 Non-Blwk/CAT I {6.0HN • 279) 

18 Month 19 24 

■NumM» in ( I KM! ami»» catlgO'y n««ttiv« lou rtm 

25-30 31 or mort 

Figurt B 4 Lou Type by Tour Lwigth Controlling for Race and Aptitudt Category (Part 1) 

121 

«." •.' %■" %* • 'V v" • * ••"v* • "'• "'• *•   V   *"   •'   •■* -•  -' •   '- . • .^ ."- .'- •*» . 
^s a.-..«_—JL »_ ^ » — * I    -    *    -   O   —   ■■     -    »   .      - ** r, -:     .     n n ,-..'., r* ~ ,; 



12 Month Cohort 

:•*• 

12 r 

18 Monthi IB ■ 24 

"Numbrt i« ( ) tqu«l ow»li c»t»JOfv nttflltvt low r»iM. 

2S-30 

LEGEND 

NB Nonbl»ck 

B Black 

NG NongraöuatP 

G Graduate 

NC Noncombai   MOS 

C Combat   MOS 

.5 NB/CAT III I8.1)(N ■ 5338) 

8.3 NB/CAT IV (7.5HN • 8719) 
8.3 B,VI6.7)IN «1911 
2 NB/CAT IMA (6.3HN > 4237) 
9B/CATIIIA(6.4)IN-1612) 

1 B/CAT IV (5.8)IN - 7941) 

7 B/CAT 1118 IS.DIN - 27S4) 

4 NB/CAT V (4.8) IN • 186) 
.4 NB/CAT I (4.1HN • 369) 
.2 NB/CAT II (4.SHN • 4909) 
1 B/CAT II I4.8HN • 718) 

31 otmort 

Figun 8.4  Lou Type bv Tour Length Controlling for Rsn and Aptitude Category (Part 2) 

122 

* T '     '    ■ 



17 

16  - 

15 - 

14 

13 

12  - 

11 

10 

18 Month Cohort 

16.7 

11.5 

13.9 

Non-Black/Comb*t 
(12.3)(N-6439) 

12.5 

Black/Comb« 
(11.1)(N*3249) 

Non-BlKk/Non-Combit 
(8.9)(N • 100801 

7.2 

Bltck/Non-ComlMl 
(7.SI(N - 65101 

18 Monthi 19   24 2530 31 or mot* 

"Numtwtt in t t touai ov«r«lt ottyofv ntfati«« lo» f«i«. 

Figur» B.5   Lois Typt by Tour Length Controlling *or Raw and MOS Group (Part 1) 

123 

V V  J*  **   •*   ••   ••   .•   .*   .♦   -• V '•• '.*   «•   .'     '   •"   -*   •* 



12 - Month Cohort 
14 r- 

13 

12 

11 

10 

11.0 

It Month 19. 24 2S30 

LEGEND: 

N8 Nonblac« 
B BlKk 

NG Nongraduaic 
G Graduate 

NC Noncombai   MOS 
C Combat  MOS 

Sim mm 

Figure B.S Lou Typ* by Tour Length Controlling (or Race and MOS Cntgory (Part 2) 

124 



g 

i 

I 
Appendix C 

Loss Type by Term of Service 

Controlling for Two Variables 

f.. 

'. 

125 

^•'yy>''.-^:'•.-•^'.« w■.-*•• vv'.- vv V V v v v *.• %- v v v*.• ■.- v %• *.• ".• *,* 



18 Months 

15 

14 

13 

12 

11 - 

10 

'C-: 
'.">•' 

14.9 

12.4 

Non<3rad/BlKk (14.31* 

Non-Grad/Non-Blsck (13.4) 

HS Grad/NonBlKk (6.31 

5.8 

HS Grad/BlKk (7.1) 

Figure C.l. Loss Type by Term of Service 
Controlling for Education and Race 
(Part 1) 

126 

V "-■ V ^£S&£ 



12 Months 

24 

23 

22 - 

10 

23.7 

2 yn 3 yn 

73  Non-Grad/Non-BIack 
(9.2I(N«112691 

5 2 Non-Grad/BlMfc 
<8.6)(N«S060) 

4.5 HS Grtd/Non-Black 
(4.6)(N-14493) 

3.6 HSGrad/Bltck 
(4.0HN-9300I 

4y,. 

Figure C.l. Loss Type by Term of Service 
Controlling for Education and Race 
(Part 2) 

& 

127 

'- ""ta*"** • *■* * ».^ *■» •m *.• ** o o o *. 



18 Months 

25 

24 

23 

22 

21 

20 

15 

14 

13 

12 

11 

10 

24.1 

1   - 

20.7 

Non-Grad CAT V 
13.3   (13.6I(N-S9) 
13.0 Non-Grad CAT III A 

(14.5)iN-1489l 

12.1 Non-Grid CATIII B 
(14.8)(N«2220) 

11.1  Non-Grid CAT II 
(12.1) (N-9S2) 

10.1   Non-Grid CAT IV 
I13.7HN-4799) 

^ HS Grad CAT I 
•4 (5.6ltN-267) 
It      HS Grid CAT V 
'■z      (9.9)(N»192) 

6.4    HS Grid CAT IV 
I6.9)(N-6141) 

5.1    HS Grn CAT II 
(5.3HN-32S5) 

2 yn 3 yn 4yr. 

Figure C.2. Loss Type by Term of Service 
Controlling for Education and Aptitude 
(Part 1) 

128 

«»% - * . ■• t 

• ^ .•• .v 
fc-f- .^..S.  «.A . IL^Ä. 

*/  ■'  •*  •"  **  "*••''• ' • 

. ■— j—A—JL^. a aJLa 1 * 



12 Months 

19 

18 

17 

18.9 

16 - 

10 

Ä 

/ ^^^3.9\ M.8) 

8.8 Non-Gwd/CAT IIIB 
(9.8) (N - 3568) 

8.2 Non-Grad/CAT MIA 
(9.2) (N - 2350) 

7 0  Non-Gnd/CAT II 
(7.4) (N - 1469) 

6.5 HSGrad/CATI 
(4.1) (N - 366) 

5.6 Non-Grad/CAT IV 
(8.9) (N - 8276) 

HS Grad/CAT IMA 
JP (4.4) (N - 381S) 
4.1 \HS Grad/CAT IIIB 
3.9\  (4.8) (N -4907) 
3-6\\HS Grad/CAT V 

(5.1) <N -292) 

'HS Grad/CATIV 
(4.S) (N - 9132) 

\HS Grad/CAT II 
(3.4) (N - 4516) 

2 yn 3 yn 4 yn 

Figure C.2. Loss Type by Term of Service 
Controlling for Education and Aptitude 
(Part 2) 

v -» 

129 

?_—.5...^F *. ft.^'-*. «--■J- 



- * 
■V' 

18 Months 

25 r 

24 

23 

19 

18  - 

16 

IS 

14 

13 

12 

11 

10 

2 - 

1 — 

24.2 

18.8 

2 yn 3 yn 

J3.3 
Non-Grad/Combit 
(15.S) (N • 4245) 

1.0 
Non-Grad/Non-Combn 
(12.91 (N • 56801 

7.2   HS Grad/Combit 
(8.91 (N - SS47I 

5.8 HS Grtd/Non-Combit 
(5.71 (N - 112361 

4 yr« 

Figure C.3. Loss Type by Term of Service 
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