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FOREWORD

This research was performed under Exploratory Development Task Area
ZF55—522—002 (Methodology for Development and Evaluation of Navy Training
Programs) and Work Unit Number ZF55—522—002—03.32 (Comprehensive Strategy
for Reducing Attrition in Navy Technical Training Schools). It was initiated
in response to a request from the Chief of Naval Technical Training to
provide and evaluate a medel for lowering attrition in Basic Electricity
and Electronics schools.

DONALD F. PARKER
Commanding Officer
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SUMMARY

Problem

Navy recruits are assigned to ratings and corresponding class “A”schools based on scores obtained on the Armed Services Vocational AptitudeBattery (ASVAB) , which measures aptitude s in a number of areas. Class “A ’schools for about 17 Navy ratings require prerequisite training at the BasicElectricity and Electronics (BE/B) schools. High BE/B attrition rates forrecruits destined for certain follow-on “A” schools, which occur when theyare unable to achieve 100 percent mastery of BE/E modules in a specific
length of t ime, create a serious problem in the Navy’s electronje training
pipeline. - -

Since there is no evidence that indicates that “A” school success requires100 percent mastery of BE/B modules, it appears that BE/B attrition couldbe reduced by lowering mastery standards for certain follow-on schools.Thus, it would benef it the Navy to study the relationship between BE/B
and “A” school performance to determine those standards necessary for success.Results of such a study could also be used to improve progress in and thus
reduce attrition from follow-on “A” schools; that is, if the early BE/B
performance of a student destined for a certain school indicated that he
was better suited for another, he could be reassigned to that schuol.

Purpose

The purpose of this effort was to relate performance in BE/B and follow-.on “A” schools. Relationships identified were then used:

1 • To explore the feasibility of applying lower mastery standards fordifferent ratings without signif icantly affecting “A” school success.

2. To develop criteria for reassigning a student to an alternativ,follow-on school based on early BE/E performance.

~p2roach

BE/B and follow-on “A” schools were requested to provide performancemeasures for all students—graduates and nongraduates~~attend jng thoseschools between January and June 1976. Criterion variables selected for
relating BE/B and “A” school performance were attrition from and psrformsncein nine “A” schools with adequate sample sizes. Predictor variables were(1) aptitude test scores, (2) BE/B mathematics pretest scores ,, (3) BE/Bmodule scores , (4) BE/B comprehensive test scores , and (5) cumolativeinstruction time. Means of and correlations between predictor and critirionvariables were computed for all schools included in the study

To demonstrate the feasibility of applying. differential mastery st~~~ar4sto the various follow—on schools, BE/B modules correlat ing higbsr than .30with attrition were examined . Pot those schools with at least one suchmodule and at least 10 failing students, performance of succeisful and unsuc—

~~~~~~~ 

- 
cessf ul students on these modules was compared by plotting the c* alative . - . -
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frequency distributions of successful and unsuccessful students who scored
at or below a given level. Ideally, a score level exists that successful
students in a given follow—on school could exceed and unsuccessful students
could not.

leassigning of personnel to alternative follow—on schools is based on
predictions of success in each school. To predict that success , two step.-
wise regression analyses were performed for each school, using attrition . -

as the criterion for one analysis; and school test performance, for the
other. The effects of using these regression analyses for reassigning
students fro. one follow-on school to another were estimated by applying
predictor scores obtained by unsuccessful FT students to the performance
equations for th. other schools.

Mo mastery standa rds were found that all succesaful students sur passed
and failing studen ts did not . For the Electrician’s Mate school at Great
Lakes , a few BE/B modules showed a difference in performan ce between suc-
cessful and unsuccessful student s, but otherwise EVE module performance
relates very little to performance in the follow—on “A” schools.

The model developed for reassigni ng student s to an alternative follow-
on school based on their early BE/B performance has a minimal effect on
attrition. The fir st 11 BE/B module scores significantly added to the ac-
curacy of prediction of the performance criteri on in only four of the schools
studied.

Conclusions

1. Application of a lower maste ry standard on certain modules appears
to be quite feasible for the Electr ician ’s Mate school at Great Lakes
(~~(/cL).

2. Although it may be feasible to reassig n students early in BE/B to
an alternative follow—on school , results of this study indicated that reduc-
tion in attrition would be minimal.

Reco~~~ndst ions

To determ ine whether differential stery standards can be applied to
the various follow—on $chools, a rando. subset of student s from one rating
(not ~ 4/GL) should be permit ted to progress through BE/B with a 60 perc ent
maste ry standard on all modules with positive or small negative correlation
coefficients with attriti on. The remaining student s should progress with
a 100 percent mast ery standard . The per formance of the two groups can then
be compar ed on each succeeding module and on “A” school performance . Assoming
the findings using the remaining modules would be similar to those using . - 

- 
-

only th, first 11, a parallel effort should be weds to determine whether
U/I is necessary at all to succeed in the follow—on school.

Although the method of reassigning students to alternativ e class “A”
schools on the basis of U/B perfo rmance did not yield great promise for
riducing attrition in the existing U/B curriculus (Cours e P u s  69),

• ~~~~- . : .
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better predictions may be obtained using the new BE/E curriculum (Course
File 70). This would involve (1) obtaining performance data from the
hlA tt schools using some specified criterIa, (2) making provisions for
determining the course performance score for setbacks and for students who
did not take one or more of the tests that contribute to the total score,
and (3) obtaining scores for a large number of students so that the error
component in the regression analyses is minimal.
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INTRODUCT ION

Background

Navy recruits are assigned to ratings and corresponding class “A” schools
based on sco~. s obtained on the Armed Services Vocational Aptitude Battery(ASVAB) , which measures aptitudes in a number of areas. Class “A” schools
for about 17 Navy ratings require initial training at the Basic Electricity
and Electronics (BE/E) Preparatory Schools, which are located at Orlando,
FL; Memphis, TN; Great Lakes IL: and San Diego, CA. These follow—on “A”
schools vary widely in curriculum content and difficulty, as well as in
the extent of prerequisite BE/E training.

At all BE/E schools, the course is identical, consisting of a series
of modules, each comprised of one or two units. Students can proceed to
new units or modules only after they have demonstrated mastery—a test
score of 100 percent——on previous ones. They are processed through the
prerequisite modules using a self—paced Computer—Managed Instruction (CMI)
system. The student receives a unit assignment, consisting of one or more
lessons, from the CMI system, and works through the lessons for that unit.
After completing each lesson, he takes a self—scored “progress check” to 5
determine for himself whether or not he has mastered the lesson materials.
When he feels he has mastered the objectives for all the lessons in that
unit, he takes a skill or knowledge test, marking his responses on a machine—
readable answer sheet. If his obtained score demonstrates mastery of the
unit (i.e., 100% correct), the system provides him with a new assignment.
If it does not, the system indicates those sections where remediation is
needed before he can take the test.

Problem

Attrition rates for those destined for certain follow—on “A” schools
are very high, creating a serious problem in the Navy’s electronics train-
ing pipeline. For example, the attrition rate for those destined for
Gunner’s Mate (CM) “A” school is about 33 percent. This attrition occurs
when recruits are unable to achieve 100 percent mastery of prerequisite
BE/E modules in a specific length of time.

It appears that BE/E attrition could be reduced by lowering mastery
standards for certain follow—on “A” schools. Since these schools differ
in curriculum content and BE/E prerequisites, it nay be that the BE/E
mastery standards required should also differ.’ For example , students
destined for CM “A” school may be able to succeed in that school with a
lower BE/E standard than that required for Sonar Technician (ST) “A” school.
In fact, no evidence exists that indicates that students going to the CM
school—or to any of the follow—on schools—require total mastery in each
of the BE/E modules prescribed. Thus, it would benefit the Navy to study
the relationship between performance at BE/E school and follow—on “A” schools
in an attempt to determine the mastery standards that are really necessary

4. 1Chief of Naval Technical Training. Operat4 onal requirement: Develop—, ment of standards for learning objective mastery within a Navy instructional
program providing training to a large volume of personnel with differential
skill classifications, 1975.
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for success at follow—on “A” schools. Lowering the current mastery standards
to meet the actual standards required would not only reduce BE/E attri— —

tion but also the time required to complete prerequisite modules.

Results of a study relating performance in BE/E and follow—on “A”
schools could also be used to improve progress in and thus reduce attrition
from follow—on schools. Students selected for all ratings with BEIE
school prerequisites must demonstrate mastery on the initial 11 modules.
Those who perform poorly on certain BE/E modules may be less likely to
succeed in one follow-on school than another; thus, it appears that BE/E
performance measures would provide improved predictions of success in these
schools over the ASVAB scores obtained at the time of recruitment. With
these predictions, attrition could be reduced by reclassifying individuals
to alternative ratings during their BE/E training. For example, suppose a
recruit is assigned to an ST rating and the corresponding ST “A” school
based on his ASVAB scores. If his early performance in BE/B school indi-
cated that the assignment was a correct one, he would proceed to the speci-
fic modules required for ST school. However, if his early performance indi-
cated that he wan better suited for another rating, he could be reassigned
to that rating.

Purpose

The purpose of this study was to relate performance in 5E/E and follow—
on “A” schools. Relationships identified were then usec:

1. To explore the feasibility of applying lower mastery standards for
different ratings without significantly affecting success in follow—on “A”
schools.

2. To develop criteria for reassigning a student assigned to a specific
follow-on “A” school to an alternative based on early performance in the
BE/E course.

2
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PROCEDURE

Assumptions

Two assumptions were made in this study. The first was that the student ’s
degree of mastery on the Basic Electricity and Electronics (BE/E) tests is
represented by the score he obtains the first time he takes the module test.
Thus, the tests are valid and any difference between this score and the final
test score——evidencing complete mastery——does not necessarily reflect in-
creased learning. This is due to two reasons. First, at the time of this
study, instructors could override the computer; that is, they could change
a student ’s score on a retest to 100 percent, thus allowing him to progress
to the next unit without having truly demonstrated mastery of the previous
one. Second , students were retested only on sections that they had not
mastered. Since such retests consisted of only 1 to 15 items——all of which
were multiple—choice——it was possible for students to achieve “mastery”
through random or chance responses.

The second assumption was that class “A” school performance measures
are accurate indicators of achievement. Thus, attrition from “A” school
is due to academic reasons rather than to other causes.

Performance Measures Obtained

This study related performance in BE/E and follow-on “A” schools; thus
the four BE/E schools and the “A” schools with BE/E prerequisites were re-
quested to provide performance measures for all students—both graduates
and nongraduates——attending these schools between January and June 1976.

BE/E data were computerized; however, due to incomplete data maintenance
at some BE/E schools, data could be obtained only from Great Lakes (day
classes), San Diego, and Memphis BE/E schools. From these data, the follow—

F ing student performance measures were available:

1. Aptitude test scores obtained on the Basic Test Battery (BTB). At
the time of the study, the BTB was the selection instrument used by the
Navy instead of the Armed Services Vocational Aptitude Battery.

2. Score obtained on a mathematics pretest.

3. Score obtained on tests (all tries) for each module.

4. Score obtained on a comprehensive test.

5. Cumulative time spent on instruction.

Data received from the follow—on “A” schools were handwritten, and con-
sisted of attrition data and performance scores. From these data, a sample

~• of students was randomly selected, choosing as many failures (nongraduates )
as possible.

BE/B and “A” school data were then matched by computer according to
social security number. After the matching was completed, several of the

~~ schools were eliminated from the study due to inadequate sample sizes. The
remaining nine schools, two of which provide training for the Electrician’s
Mate (P21) rating, are listed in Table 1.

3 
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Table 1

Class “A” Schools Included In Study

Length Matched
School Location in Weeks Sample Size

Aviation Electrician’s Mate (AR) Memphis 11. 83

Aviation (AV) Memphis 14 144
Electrician’s Mate (EM/CL) Great Lakes 9 116

Electrician’s Mate (P24/S!~) San Diego 9 471

Electronic Warfare Technician
(EW) Pensacola 18 76

Fire Control Technician (FT) Great Lakes 13 255

Gunner’s Mate (GM) Great Lakes 12 114

Interior Communications
Electrician (IC) San Diego 9 403

Sonar Technician (ST) San Diego 15 81

Variables

Criterion

Two criterion variables were used——attrition from and performance
in the nine “A” schools included in the study. All of these schools provided
attrition data, which was coded 0 for graduates and 1 for nongraduates.

Performance measures provided varied considerably among schools.
The Aviation (AV) school sent pass/fail grades only, which are simply a
measure of attrition . The performance measure used for the Electronic War-
fare Technician (EW ) school was the “technology ” score; and tha t for the
Sonar Technician (ST) school, the course average. For the remaining six
schools, performance scores were computed by dividing the total number of
points obtained in the course by the number of weeks of the course.

Predictor

twenty predictor variables were used:

1. Score obtained on five BTB subtests; namely, the General Classi-
fication Test (CCT), Arithmetic Reasoning Test (ARI), Electronics Selection
Test (ETST), Mechanical Aptitude Test (MECH), and Shop Practices Test (SHOP).
Scores obtained on these f ive sub tests are used in various combinations for
selection into ratings with BE/E prerequisites.

2. Score obtained on the BE/K mathematics pretest (P?ITS), given
to all BRIE students before they comaence the first module.

4
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3. Score obLaln~,l on Lest (first try only) for modules 1 through
U (SI through Sil), since these modules are taken by all ratings requiring
BE/E training. For modules having more than one unit , unit scores were
averaged to yield a module score.

4. Score obtained on the comprehensive test (first try only) on
DC circuits (DCS), which is given to all BE/E students after they complete
module 7.

5. Log transformations of the cumulative time spent on instruc-
tion for (a) modules 1 through 7 (Log7) and (b) modules 1 through 11
(Logll). Since response latencies relate inversely to performance,2 it
was assumed that training time has a similar relationship with performance.
The log transformation was used because time—variable relationships are
nonlinear.

A correlation matrix of the predictor variables for EM San Diego
students (N 471) is provided in Table 2. As shown, the correlations
are fairly low, except for a few correlations between aptitude measures,
which was expected. Surpisingly , the aptitude measures do not correlate
highly with scores obtained on the DCS or with those obtained on modules
1 through 7. As expected , Logl and Logli correlate negatively with the
various achievement scores; the correlation between the two logs is high
(.93) because the cumulative time spent through module 11 includes that
spent through module 7.

Methods of Analysis

The means of and correlations between predictor and criterion variables
were computed for all schools included in the study. These data were then
analyzed using two approaches, one for applying differentia~. BE/E mastery
standards for the follow—on “A” schools and the other for reassigning per-
sonnel to alternative follow—on schools based on BE/E performance. F

2judd, W. A., & Claser , R. Response latency as a function of training
method information level, acquisition, and overlearning. Journal of Educa-.
tional Psychology, 1969 , 60(4) , 1— 30.

________________ — 
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~pp lit ’at of__l) iffercut lal BE/K ~Lai~tt ’t-y Stan ih i r ds

To demoust rat e t h e  f~~~ I H I bi L i l y  of a j p  I y l n~ d if I ~ rent La I masterystanda rds to the various follow—on schools , BE/E modules having correlation
coeff ic ients  greater than .30 with the at tr i t ion criterion were examined ,
since they yielded the greatest difference between successes and failures.
For those schools with at least one such module and at least 10 failing
students in the sample, performance of successful and unsuccessful students
on these modules was compared by plotting the cumulative frequency distribu—
tions of successful and unsuccessful students who scored at or below a given
level. Ideally, if differential mastery standards could be applied success-
fully , the resulting curves would appear as follows:

Cum. UNSUCCESSFUL STUDENTS
% SUCCESSFUL STUDENTS

In the above illustration, students with scores above x would succeed in the
follow—on school and those with scores below x would fail. Thus, a mastery
standard of x could be applied . This assumes that module scores reflect the
actual mastery achieved by the students and that no furthe r learning took
place beyond the first try.

Reassignment of Personnel

Reassignment of personnel to alternative follow—on schools is based
on predictions of success in each school. To predict that success, two
stepwise multiple regression analyses were performed for each school3 using
the Statistical Package for the Social Sciences (SPSS) stepwise multiple—
linear regression program. A dichotomous attrition variable was the criterion
for one analysis; and “A” school test performance , for the other. Since pair—
wise deletion of cases was used , the number of cases indicated for each
analysis was the minimum number upon which any correlation coefficient is
based. The order of the predictor variables entered at each step in the
regression is shown in Table 3.

The effects of using these regression equations for reassigning
students from one rating and corresponding follow—on “A” school in which
they were predicted to fail to another rating and school in which they were
predicted to succeed were estimat ed using students who failed the FT “A”
school and for whom 80 percent of the predictor data were available (mis-
sing data were replaced with sample means). The predictor scores obtained
by each individual in this unsuccessful group were applied to the perfor-
mance equations for the other eight follow—on schools. This resulted in
separate predictions of success in each of these schools .

3No performanc e data were available for the AV school; therefore, only
one regression was performed for this school .
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Table 3

Order of Pred ictor Var iables Entering Stepwise Regression

Step Variables

1 OCT ARI , ETST , MECH , SHOP , Mathematics Pretest
(PMTS) scores

2 Module 1 test score (Sl)

3 Module 2 test score (S2)

4 Module 3 test score (S3)

5 Module 4 test score (S4 )

6 Module 5 test score (S5)

7 Module 6 test score (S6)

8 Module 7 test score (S i) , DC comprehensive test
score (DCS) , Log of Cumulative Time through Module
7 (Log7)

9 Module 8 test score (58)

10 Module 9 test score (S9)

11 Module 10 test score (SlO)

12 Module 11 test score (Sll) , Log of Cumulative Time
through Module 11 (Logil)
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RESULTS

Means of and Correlations Between Variables

The means of the predictor and criterion variables for the nine schools
included in the study are provided in Table 4. As shown, some schools , such
as EW, are superior on most of the measures; and others , such as GM, are
inferior. As mentioned previously , an attempt was made to include as many
failures, or nongraduates, as possible in the sample; thus, the means for
the attrition variable represent the proportion in the obtained sample who
failed .

The correlations between the predictor and criterion variables for
the nine schools are presented in Table 5. For the attrition variable,
negative correlations are expected , indicating tha t students who passed
the course scored high on the predictors, except for log t ime, where posi-
tive correlations are expected , indicating that students requiring a short
time on the course passed it. However , p24/SD, GM, and IC have no large
negative correlations with attrition, whereas AE and ~1/GL have several.

For the performance variable, positive correlations are expected, indicat-
ing that students who scored high on the course scored high on the predic-
tors , except for log t ime, where negative correlations are expected , indicat-
ing that students requiring a short time on the course scored high on it.
For this variable, the correlation coefficients are all in the expected
direction, except for the GM school, where all correlations but one (SHOP)
are in the unexpected direction. For both variables , many correlations are
close to zero , implying no relationship between the predictor and criterion
variables; however, 15 correlations (1 for attrition and 14 for performance)
are .50 or higher .
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Table 4

Means of Predic tor and Criterion Variables by School

Variable AE AVa ~4/GL FM/ SD EW FT GM IC ST

Predictor
OCT 54.20 60.89 60.15 59.30 62.32 59.62 55.96 59.42 61.66

ARI 53.65 58.75 57.32 56.91 59.86 57.70 53.74 55.52 57.90

MECH 50.75 54.64 55.01 55.85 55.28 54.44 54.23 55.25 55.65

SHOP 53.84 58.46 58.72 59.50 58.12 58.02 57.22 59.58 56.78

ETST 59.56 65.85 62.36 62.11 65.89 64.60 60.71 59.83 64.60

PMTS 45.00 55.29 64.00 58.80 63.17 59.71 48.74 53.38 60.48

Sl 92.60 94.74 94.29 93.90 96.06 94.83 90.75 93.27 95.47

S2 85.04 88.07 88.06 88.67 90.76 87.96 82.12 87.93 87.93

S3 91.74 92.84 91.64 92.09 93.96 91.22 87.01 91.26 93 59

S4 90.36 92.93 92.82 91.59 94.14 92.04 90.11 90.69 93.51

S5 90.99 93.77 92.63 93.32 95.52 94.28 85.61 92.23 94.66

S6 76.51 82.69 82.03 82.45 85.95 81.53 72.84 81.64 83.47

S7 19.75 80.75 76.59 78.71 80.42 78.78 71.17 76.68 78.40

Logl 4.23 4.09 4.43 4.13 4.10 4.10 4.56 4.17 3.89
DCS 86.55 90.60 89.76 90.06 92.96 91.79 84.53 90.27 92.81

S8 83.08 84.89 85.74 86.07 86.94 85.71 80.25 85.20 86.63

S9 85.59 90.35 87.67 89.45 92.15 89.79 80.75 88.47 91.81

SlO 84.56 88.91 87.19 89.15 91.13 89.90 79.16 88.45 90.09

Sil 82.38 86.30 84.38 84.94 87.89 85.43 77.89 84.54 85.56

Logli 4.66 4.44 4.77 4.49 4.47 4.43 4.83 4.54 4.23
Criterion

Attrition .20 .10 .10 .03 .22 .14 .22 .02 .06

Performance 141.10 —— 75.14 88.21 79.52 52.82 66.73 72.72 79.86

Nb 67 119 91 363 60 130 82 285 61

Note. Means provided in this table do not reflect the mean in the course .
aperformance data not provided for AV school .
bNs shown here do not agree with those in Table 1 because of missing data.

I 

_ _ _ _  

_______________

10

______________ -~

-——--,—-— ~~~- - -



- - --- -- —

Ii. ‘p

:,, r r , .l . i ,  I.u p , 11 ’I w . ’,, . 1 1 . i . ,  .,, .I C i i i  .~u In,, V .i r 1.11,1, 4

“ A ” Schoo l
Pr ed l et o r

Var cib lc AE AVa ~1/CL el/SD EW FT CM IC ST

Attrition

— .03 — .13 — .21 — .03 .13 — .18 — .06 — .01 — .34

~\R1 — .13 — .14 — .22 .02 .14 — .13 .05 -.02 — .14

‘tECH .01 .03 —.15 —.02 .03 — .11 .16 —.04 — .10

SHOP — .03 — .01 —.16 .07 .11 —.09 — .06 .01 —.15

ETST —.06 —.09 —.30 —.07 .20 —.14 .08 .02 — .18

— .10 —.10 —.33 —.01 .23 — .01 .03 — .02 .03

Si — .27 — .13 — .41 .03 —.04 —.07 — .01 —.01 —.13

::~ :~ ::~ :~ ~ :~ ::~ ::~54 — .04 — .15 — .36 — .00 —.00 — .06 .02 — .15 — .22

S5 — .34 — .22 — .33 — .12 .15 .01 — .16 —.00 —.26

56 — .15 — .34 — .55 .01 .23 — .12 .10 —.06 — .15

Si .10 —.09 — .24 — .02 .07 .00 .07 .02 — .30

Log7 .08 .23 .44 —.01 .07 .10 —~06 .01 .16

DCS —.08 —.12 —.47 .06 .18 — .21 .09 —.11 —.08

S8 — .39 —.01 —.49 .03 .14 .03 .11 —.02 — .08

S9 — .16 —.09 — .23 — .01 .18 —.08 .08 —.06 —.21

SlO — .13 — .15 — .39 —.00 .06 —.10 —.07 —.03 — .12

Sil —.30 — .20 — .31 — .10 .18 —.04 .00 — .02 —.02

Logil .13 .21 .36 .02 .11 .11 — .29 .04 .15

Performance

CCT .18 —— .31 .53 .21 .19 — .09 .42 .45

ARI .12 —— .32 .53 .37 .14 — .27 .44 .48

MECII .21 —— .15 .27 .12 .25 — .28 .27 .04

SilOl ’ .20 —— .15 .27 • 37 • 27 .08 .26 • 10

ETST .36 —— .39 .53 .33 .16 — .11 .42 .29

l’MTS .14 —— .42 .55 .46 .Vt — .30 .41 .47

SI .23 — .48 .17 .32 .09 — .04 .11 .07

S2 .34 —— .32 .37 .36 .41 — .25 ‘ .30 .27
— 

S3 .35 —— .29 .29 .16 .17 — .06 .21 .11

S4 .16 —— .41 .28 .28 .15 —.09 .17 .01

S5 .27 —— .39 .26 .30 .06 —.09 .27 .24

S6 .43 —— .63 .54 .50 .34 — .25 .48 .56

Si .07 —— .32 .26 .30 .20 — .05 .28 .25

Log7 — .26 —— — .53 — .55 — .30 — .17 .23 — .43 — .48

DCS .50 —— .57 .34 .36 .15 — .18 .35 .36

S8 .37 — .58 .41 .38 .20 — .09 .36 .26

S9 .43 —— .32 .44 .43 .35 — . 15 .31 .24
sb .42 —— .46 .42 .25 .25 — .15 .30 .36
511 .37 — . 42 .40 .49 .35  — .14 .28 .21
Logti — .33  —— .45 .35 .34 .2 1 .20 .43 .S3

P ~Perfor man ce data not pr ovided for AV school.
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Application of Differential BE/E Mastery Standards

As shown in Table 5, the only schools having correlations higher than
.30 between attrition and BE/E modules were AE (Modules 5 and 8), (AV Module
6), and EM/GL (Modules 1, 4 , 5, 6, 8, 10, and 11). As indicated previously,
the cumulative frequency distributions of successful and unsuccessful students
who scored at or below a given level on the module were plotted to determine
whether differential mastery standards could be applied for those schools.
Results are provided in Figures 1 through 3. As shown, none of these conform
to the ideal; the differences in performance between successful and unsuccessful
students are less distinct than those shown in the illustration on page 7.
The largest differences occur for the FM/GL school, particularly for the
following ixdules.

1. On Module 1 (Figure 3.a), 13 and 67 percent of successful and un-
successful students respectively scored at or below 88.

2. On Module 6 (Figure 3.d), 5 and 50 percent of successful and unsuc-
cessful students respectively scored at or below 56.

3. On Module 8 (Figure 3.e), 6 and 50 percent of successful and unauc—
cesful students respectively scored at or below 70, and 1 and 25 percent
scored at or below 65.

4. On Module 10 (Figure 3.f), 8 and 45 percent of successful and unsuc-
cessful students respectively scored at or below 70, and 1 and 27 percent
scored at or below 52.

With nine schools and 11 modules included in the study, it is possible
that some of these differences occurred by chance. However, it is more
likely that, for all schools but FM/GL, there are no module scores that
all successf ul students would surpass and all unsuccessf ul students could
not. For the U4/GL school, application of differential mastery standards
appears to be quite feasible.

_ 
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Figure 1. Cumulative frequencies on Module 6 for AV successful
and unsuccessful students.
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2 .a. Module 5.

Figure 2. Cumulative frequencies on Modules 5 and 8 for AE
successful and unsuccessful students.
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Figure 2. Cumulative frequencies on Modules 5 and 8 for AZ
successful and unsuccessful students.
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3.a. Module 1.

Figure 3. Cumulative frequencies on Modules 1, 4, 5, 6, 8,
10, ‘and 11 successful and unsuccessful students.
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Figure 3. Cumulative frequencies on Modules 1, 4, 5, 6, 8,
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17

— ~~~~~ —-~~~~ ~~ d4



‘— UNSUCCESSFUL STUDENTS

i——• SUCCESSFUL STUDENTS

100 ’
S

90
I

LU
c.~ 80 ‘

S
I—. I

~~~7 0 ’  S
LU I

I
~~~ uu ’ S
LU

LU
Ip4 0  

1

~~~3 0 ,
d
/C.) 

~
10

a’
0 .1 I I I I I I ~~~~~~~~V I I I I I

30 40 50 60 70 80 90 100
MODULE SCORES

3.c. Module 5.

Figure 3. Cumulative frequencies on Modules 1, 4, 5, 6, 8, 10,
and 11 successful and unsuccessful students.
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Reassignment of Personnel

Prediction of “A” School Success by Regression Analysis

The results of the stepwise multiple—regression analyses with attri-
tion and performance criteria for the nine schools are provided in Table 6
and shown visually in Figures 4 and 5. As shown in Table 6, some multiple
correlations are less significant at higher steps although they do increase
in magnitude. This is due to the larger number of predictor variables used
at higher steps.

it is clear from the table that, at every stage of the regression
analyses, the multiple correlation for the performance criterion is greater
than that for the attrition criterion. Some schools had a small number
of students (i.e., AE, EW, and ST) relative to the large number of predic-
tor variables (N = 20). For those cases, the multiple correlations are ex-
pected to be larger than they would have been with larger samples.

As shown, for some schools, the correlations obtained by adding
BE/E module test scores, DCS test score, and log time (Step 12) were not
significantly higher than those obtained by using only aptitude and mathe-
matics pretest scores (Step 1). This indicates that performance at BE/E
school is not associated with follow—on “A” school performance beyond that
identified in the aptitude and mathematics tests. The addition of BE/E
data through Step 12 does greatly increase the multiple correlation for
some schools; namely, AE and EM/CL with attrition (.46 and .32 respectively)
and EM/CL with performance (.29). However, only the increases for EM/CL,
EM/SD, FT, and IC with performance are significant at the .05 level.

Figures 4 and 5 show that, for several schools (i.e., AV and
EM/CL with attrition and EM/CL, EW, and ST with performance), there is a
larger increment at Step 7 (resulting from adding Module 6 test score) than
at other steps. This indicates that little will be gained by making predic-
tions between Steps 2 and 6 (Modules 1 through 5), but a preliminary predic-
tion can be made just prior to Step 7 (Module 6).

A large discrepancy exists between the multiple correlations for
the two EM schools with the attrition criterion, but not with the perfor-
mance criterion. Although the two schools have the same curriculum, it
appears that their policies for failing students differ greatly. Only in
EM/CL does attrition relate strongly to the various predictor measures.

The coefficients of the regression equations for each of the 11
regression analyses performed are provided in the appendix. Table A—i
shows, for each step, the standardized beta coefficients, indicating the
relative weights of the variables for each class “A” school with performance
and attrition criteria. Within this table, the successive steps indicate
the changes in beta weights as more variables are added to the predictor
equation. Table A—2 shows the unstandardized regression weights.
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Table 6

Multiple Correlation Coefficient of Stepwise
Regression Analyses with Attrition and Performance Criteria

“A” School

Step AE AV
a 

~4/CL FJI/SD EW FT CM IC ST

Attri tion

1 .15 .19 .40*1 .15 .26 .25 .23 .07 .37
2 .30 .21 .52* .16 .29 .25 .23 .07 .38
3 .37 .22 .52* .16 .29 .26 .24 .07 .40
4 .37 .23 .52* .16 .34 .29 .25 .09 .42
5 .37 .25 •55* .16 .34 .29 .25 ‘ .18 .44

6 .46 .29 .56* .22 .34 .29 .31 .18 .52
7 .48 .41 .66* .22 .38 .30 .33 .18 .52
8 .51 .43 .68* .24 .46 .35 .35 .21 .54

9 .60*~ .43 .71* .24 .46 .36 .37 .21 .54
10 .61 .45 .72* .24 .51 .36 .37 .21 .54

11 .61 .46 .72* .24 .51 .36 .38 .21 .57
12 .61 .47 .72* .27 .51 .36 .38 .22 .59

Per for~ance

1 .42 —— •49* .65* •55* •37* .48* ~55* .66*

2 .44 —— .61* .65* .56** 37** •49* •55* .68*

3 .48 —— .61* .67* .60* •49* .50* .56* .68*

4 .51 —— .61* .67* .61** •49* .51** .56* .68*

S .51 —— .64* .68* .62** .51* .51** .56* .69k

6 .52 —— .64* .68* .63** .51* .5l** •57* .69*

7 .54 —— •73* .7 1* .71* •53* .52** .61* ~79*

8 .60 —— .76* .72* .71* .56* ‘.54 .63* .80*

9 .61 —— .78* 73* •74* •57* .54 .64* .80*

10 .63 •73* ~74* •75* .60* .54 .64* .80*
U .68 —— .7 8* .76* .751* .60* .55 .65* .81*
12 .68 —— 78gb ~761b .78** .62*’~ .58 65k b .82*

1Performance data not provided for AV school.

bR obtained by adding all BEIE ~~du1e data (Step 12) Ia significantly larger
(.05 level) than tha t obtained using only aptitude scores and mathematics
pre t est (Step 1).

< .01
**p <  .05
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Significan t coefficien ts (partial F—test at the .05 level) are in-
dicated in both tables. The partial F—test for each beta coefficient indi-
cates the value of adding that beta term to the model when the remaining
terms that do not involve beta are already in the model. The partial F—test
was made for all regression coefficients as though each corresponding vari-
able was the last to enter the regression equation. This test permits
a determination of the relative effect of each variable in excess of the
others.

As indicated in Tables A—l and A—2 , few regression coefficients
were significant. Those that were significant were not identical across
schools, nor from step to step. At successive steps, new variables enter-
ing the equation account for some of the variation that was accounted for by
variables already in the equation. For example, in Table A—2, the coeffici-
ent of S2 for AE attrition was significant from Step 3, where it entered ,
until Step 8, but not beyond that point. On the other hand , the coefficient
of Si for EM/GL attrition was significant from Step 2, where it entered ,
through the last step, with all variables in the equation. The coefficient
of ARI for EM/SD attrition was significant in every step; however, the ARI
coefficient did not reach significance in any step for any other school.
This may reflect a heavier arithmetic component in the EM/SD course than
in the others.

Effec ts of Using Regression Equations for Reassigning Personnel

As indicated previously, the effects of using these regression equa-
tions for reassigning personnel to alternative ratings and corresponding follow—
on “A” schools were estimated using students who failed the FT school and
for whom 80 percent of the predictor data were available. Fifteen FT students
met these criteria: For eight students, complete predictor data were avail-
able; for the remaining seven, missing data (no more than 20%) were replaced
by the mean values for the entire sample.

The predictor scores for these 15 students were substituted into
the performance regression equations for the other eight schools, and the
predictions was calculated . ln addition, predictions from the FT regression
analysis were made as a baseline. All predictions were converted to percen-
tiles by first calculating percentiles from observed performance scores in
each “A” school population, and then converting the predicted performance
score for a given individual using the percentiles from the appropriate “A”
school.

Figure 6 shows the FT baseline curve (the heavy line) and the cumu la-
tive distribution of predictions for the five class “A” schools for which
performance regression analyses were significant; namely, EM/CL, EM/SD, EW,
IC , and ST. ’~ It is interesting to note tha t the curve for EM/SD is almost
identical to tha t for the FT baseline .

4 EW and ST did not have significant increments at the .05 level in R by
using BE/E data; however , the R for the entire set of predictors was sig-
nificant at that level.

27



— 
-

15 0
ri14

1 3 .  0
‘5LU -

~~~~~~~~~ 12
~~~I—. ‘5

‘5‘5

\ ~~9

• ‘5j ._ c~ 8 ..EMIGL 
~~~~‘7 .

Ew 5
S.

3 ,  ‘5
’
‘52 ’
‘5M1 •

10 20 30 40 50 60 70 80 90 100
CUMULATIVE % OF REGULAR POPULATION

Figure 6. Number of FT failures predicted to score above
perc entile of other follow—on school pcpulations.

28

_ _ _ _ _ _ _  — - -  



_ _ _ _ _ _ _ _ _ _

Each curve represents the cumulative distribution of predictions
of success in a particular school for the 15 FT failures. Each point indi-
cates the number of those FT failures (vertical axis) who achieved the indi-
cated or higher percentile score (horizonal axis). If reassignment to an
alternative rating and school were beneficial for the majority of the FT
failures, the predicted class ranks should be higher for that school than
for the FT school; that is , the curve for that school should fall above the
FT baseline curve.

It appears that reassignment to the IC rating and school would result
in slightly higher predicted ranks than those predicted in the original FT
school. Since all the curves in Figure 6 are fairly close , reassignment of
FTs to other ratings and schools would have only a minimum effect in reducing
attrition in follow—on schools. However, these curves apply to only one school
at a time. Since it is possible to assign FT failures to a variety of schools,
these curves represent minimum percentile rankings for the FT population.
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DISCUSSION AND CONCLUSION :-
~~

In this study, no mastery standards were found that successful students
surpassed and failing students did not. For the EM/CL school, a few BE/E
modules showed a difference in performance between successful and unsuccess—
ful students , but otherwise BE/E performance relates very little to perfor-
mance in the follow—on “A” schools.

‘3
In addition, we have shown that, with the data available, the model

for reassigning students to an alternative follow—on course based on their
early BE/E performance has a minimal effect  on attrition. The first 11
BE/E module scores add to the prediction of the performance criteria in
four of the eight schools (EM/CL , EM/SD , FT, IC), but not in the other four
(AE , EW, GM, and ST). Thus, it appears that BE/E module scores do not add
to the predictive power of aptitude scores in predicting attrition. —

It is possible that , for some ratings (AE , EW , GM , and ST) , the material
in many BE/E modules is not needed to succeed in the follow—on school.
Alternatively, the material may be necessary, but all students who pass
BE/E might have mastered the material adequately to succeed in the follow-on
school. It is not possible to discern from these data whether students
who did not complete BE/E would have failed the follow—on school if they
had been allowed to complete BE/E.

Several aspects of this research may have interfered with the identif i—
cation of a relationship, if one exists, between BE/E and follow—on “A”
schools. These aspects, which concern the criterion variables, the predic—
tor variables , the design assumptions, and the models used, are discussed
below.

With respect to criterion variables, “A” school records were hand—written,
often illegibly . Furthermore, for some schools, weekly scores for several
students were missing, and the total score for the course often did not
appear to be adjusted for these scores. Accurate and complete data for
students in both BE/E and “A” schools would remove such errors from the
analyses and could concEivably improve predict ions.

Even if complete and accurate test scores were available, the content
of the perfo rmance tests may not reflect student achievement. If such tests
were developed by test developers rather than instructors, their validity
might be improved.

The attrition criterion may be a poorer measure of course achievement
than performance scores. All poor students do not fail a course. Because
a large investment has been made to train students in BE/E and in a portion
of the follow—on school , instructors in the follow—on schools make an extended
effor t  to remediate poor students to help them pass the tests. Students who
make special efforts  may be given extra tutorial time or are set back to a
later class for review; those who do not fail the course. Thus, attrition
is due to both achievement and motivation. Rather than provide extra remedi—
ation for poorer students (those whose performance is marginal) , it would be
more efficient in the Navy electronics—training establishment to identify
these poor students and to reassign them to a school where they will be
more pro f icient.



— — ~~~~- - —- —- . - - - --~~~~~~— —-— --—- -—- - -- --- —~~- - -- --

With respect to the predictor variables , the BE/E tests were used as
measures of module achievement. However , if the tests are not valid in
different ia t ing between those who know the material and those who do not ,
relationships with achievement cannot be demonstrated by using m~~’!le test
scores.

With respect to design assumptions, the score on the first try of a
BE/E module test may not represent the student ’s f inal mastery of the module.
It is possible that many students try to pass a module before they are ready,
get a poor score, and then go on to master the module.

Lastly, the methods used to assess the relationships between BE/E module
performance and follow—on school performance may have been inappropriate.
Due to the small sample sizes relative to the number of variables , a l inear
model was used to analyze this relationship. A nonlinear or multiplicative
model was not attempted . More important , however , was the constraint of
working in an operational set t ing.

A more accurate estimate of the relationship between BE/E and follow—
on school performance could have been made by experimentally manipulating
the mastery standards required for certain ind ividuals. This would involve
permitting a set of students assigned to each follow—on school to progress
through BE/E modules with less than 100 percent mastery . Expanding the
mastery range would yield better information on the mastery level necessary
to succeed in the follow—on course.

Adjusting the mastery level would require a policy change in BE/E.
On the other hand, reassigning personnel would require policy changes in
the entire training pipeline. The latter policy changes have several impli-
cations. Under the present system, a recruit is assured of training in
a given rating, provided he meets the requirements. He is not guaranteed
success in the training process, but is given the opportunity to succeed.
Under a different assignment policy, the recruit could be assured training
with the provision that his performance in BE/E exceed some minimal level.
Applying the methods of this study, a combination of the student’s aptitude
and BE/E scores would be used . If this combination is below a specified
level for expected success in the follow—on course, the assurance of further
training in that rating would be resc inded.

An alternative policy would permit the student to make the decision.
He could be informed of his expected success in his assigned follow-on school
and in one or more other follow—on schools. He could also be informed of
the probable pattern of his Navy career if he did not succeed in his assigned
follow-on school. He could then be given the choice of training in the
assigned school or in one of the other schools. This would require no
modification of present recruitment policies, but would change classification
patterns in the training system.

Implementing a complete study to determine reclassification procedures
requires much time, effort , and funds . Therefore , before determining the
models to predict success in follow-on schools , the administrative policies
within which the models will operate should be considered . Further , the
utilization of the models should be determined before they are developed .
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KE(:OMMENDAT I ()NS

To dete rmine whether d i f f e r e n t i a l  mastery standards can be used for
the follow—on schools, a random subset of 200 students from one rating (not
EM/CL) sh-~uld be permitted to progress through BE/E with a 60 percent mas-
tery stand,ird on all modules with positive or small negative correlation
coefficients with attrition. The remaining students should progress with
a 100 percent mastery standard . The performance of the two groups on each
succeeding module and on class “A” school can then be compared . It is
possible tha t the f i r s t  11 modules are prerequisites to the remaining
modules. If perf ormance on the succeeding BE/E modules is poorer for the
lover mastery group , then the lower mastery standard is compounding deficien-
cies. If, however, performance on succeeding 3E/E modules and on the follow—
on course is not affected by lower mastery standards, these standards can
be used for all students in that school with no adverse effects on perfor-
mance.

Assuming that the findings using the remaining modules would be simi-
lar to those using the first 11 modules, a parallel effort should be made
to determine whether the first 11 BE / E modules are necessary f or success
in the follow—on school. A random subset of 200 students from another rating
shou ld be pe rmitted to omit t he f irst 11 modules. This rating should be
one in which the correlations of BE/E module scores are positive with attri-
tion and negative with performance (i.e.,  opposite to the expected direc-
tion). Performance on successive modules and on the follow-on course should
be compared as described above to determine whether lower mastery standards
can be applied .

If lower mastery standards can be used in BE/E for those ratings in
which at t r i t ion is high (e.g., GM),  it will save training dollars by reducing
attrition. If methods used are successful in lowering mastery standards
or eliminating the BE/E requirement , they can be applied in a similar manner
to other ratings included in this study, and to the remainder of ratings
require BE/E as a prerequisite.

A new version of the BE/E curriculum (Course File 70) will be implemented
in 1978. Although the method of reassigning students to alternative class
“A” schools on the basis of BE/E performance did not yield great promise
for reducing attrition, the approach presented in this study may be imple-
mented with this new BE/E curriculum. This would involve:

1. Obtaining performance data from the class “A” schools using some
specified criteria.

2. Making provisions for determining the course performance scores for
se b.wks and for s tudent i ~ who did not take one or more ol the tests that con-
t r i b u t e  to the to ta l  score.

3. Obtaining scores for a larger number of students in order to decrease
the error component in the regression analyses.
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APPEND IX

BETA AND UNSTANDARDIZED REGRESSION
COEFFICIENT S WITH PERFORMANCE AND ATTRITION CRITER IA
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Table A—i

Beta CovEt Ic L e nt .  w ill, Cr i te r ia

I .  AV 1*1/Cl. 1*1/SI) VU I~T CM IC ST

I~, r l  ol ~~~~~~~

OCT - . 1). ’ —— ~~ .09 .25’ — .06 .05 .09 .19* .35
A R t  — . iJ4 — - ‘ — .01 .12 .05 — .01 — .24 .16* .26’
MECII .~~~ —— S’ .06 .06 .19 .10 — .32’ .11 — .09
Sh O P  .~~ “ —~~ .14 .13’ .18 .16 .27* .12’ .05
ETST .) 7’ .19 .08 — .02 — .03 .11 .04 — .04
PMT S — .03 .2 7k .24* .38 .25* — .26* .14 •34*
Step 2

OCT — .02 —‘ .03 .25* — .05 .04 .07 .19* .38*

*81 — .06 —- — .11 .12 .05 — .02 — .26 .16* .31*

HEC H .16 —‘ .03 .06 .17 .10 — .32’ .11 — .07
SHOP .07 a .14 .13* .17 .15 .27* .12 — .03
ETST P34* .19 .07 00b — .04 .11 .06 — .01
PHT S — .01 —‘ .26’ .24* .32 .24’ — .2 7* .14 •35*
SI .14 — a .39’ .05 .14 .04 .08 .01 — .19
Step 3

CCI — .06 
__ a .02 .22’ — .02 .03 .11 .17* P37*

ARI — .07 —a — .10 .13* .09 — .02 — .24 .16’ .31*
MEC H .15 —— a .03 .04 .12 .01 — .30’ .10 — .08
SHoP .07 

__
a .14 .12* .20 .17 .24’ .11* — .03

ET ST .31 .19 .05 — .01 — .03 .10 .05 — .01
_ 0 0 b —— a .25’ .22’ .23 .19 — .24 .14 .35*

Si .07 ——‘ .38* .04 .12 — .01 .10 — .01 — .19
S2 .23 —‘ .02 .16* .23 .33’ — .14 .13 .02

Step 4

OCT — .Of , —~~ .03 .22* — .03 .02 .11 .16* ~37*

*81 — .1) 8 —— a — .12 .14* .09 — .03 — .24 .16* .311*
MECH .11 __ a .03 .03 .13 _ 0 0 b — .31* .10 — .06
SHO P .09 .13 .12’ .20 .18 ~ .25* .11* .04
ETST .31 -— ~~ .18 .05 ~~b — .02 .09 .04 — .01
PMTS — .02 —— a .25 .21* .25 .16 — .24 .14 .35*
SI .03 .37* .04 .12 — .02 .08 — .01 — .20
S2 .15 __ a .02 .13’ .24 •34* — .1.7 .12* .02
S3 .20 .05 .08 — .09 .10 .08 .06* .03
Step S
OCT — .07 — .“ .05 .21* — .03 .03 .12 .16* .37*
A RI — .09 —— “ — .12 .14’ .10 — .0 3 — .24 .16* .31*
MV C II .12 —-~~‘ .06 .04 .12 — .01 _ .31* .10 — .08

‘ hO P .09 .h~ .12’ .19 .17 .26* .11 — .02

VE ST .30 .12 .05 .01 — .05 .09 .03 — .01

— .02 
__ ~‘ .25 * .19* .25 .18 — .25 .14 .36*

St .04 ~~~~~ .35* .03 .08 — .05 .08 — .01 — .16

S2 .15 —— j ’ — .03 .13* .22 .36* — .17 .12* .01
5) .18 .~~~ .06 — .08 .08 .08 .06 .(~
54 .05 

__
a .21* .09* .15 .12 .02 .02 —.10

51h. var iab le did nut appear in t he regroaston equation at this step.

b
~~~ 

var iable was used at this step in the regreaston , but the coefficient waa not signific ant to t,,o

~
... I d.c i.a l places .
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Table A —I (Co,,t hnued)

AV EU/CL nI/SD EU FT GM IC ST

Perfor*ance (Continued)

Step 6

GCT — .06 __ a .06 .09’ — .03 .03 .12 .16* .37*
ARt  — .08 — .15 .09* .10 — .03 — .24 .15* _ .29*
MECH .13 __ a .06 .09’ .11 — .01 — .31* .10 — .09
SHOP .07 

__ a .10 .09’ .18 .17 .24 .10 — .02
ETST .29 .09 .09* .02 — .05 .09 .03 — .01
sirs — .03 —~~ .26’ .09 * .22 .18 — .24 .13 .35*
51 .03 —- .32* .09’ .07 — .05 .08 — .02 .15
S2 .16 _a 

— .03 .09* .23 .36* — .17 .11’ .01
S3 .16 _a .01 .09* — .08 .00 .08 .06 .01
S4 .04 

__
a .21* .09’ .14 .13 .02 .01 — .10

55 .08 
__

a .10 .09* .07 — .03 — .02 .11’ .05
Step 7

OCT — .05 _ a .03 .24* — .17 — .01 .10 .17* .34*
AR! — .07 __ a — .08 .08 .10 — .05 _ .25* .13 .20
MECH .10 

__
a .05 .03 .11 — .02 — .29’ .07 — .09

SHOP .07 
__

a .10 .12’ .17 .17 .25 .10
ETST .28 _a .06 _ 0 0 b — .06 — .06 .07 .02 — .01
PMT S — .08 _ a .12 .16’ .26 .13 — .21 .07 .33*
Si .01 

__ a .34* .02 .04 — .04 .08 — .03 — .14
S2 .12 —— ~~ — .19 .08 .23 .33* — .14 .08 — .02
S3 .10 __ a — .05 .02 — .09 .07 .10 .03 .14
S4 .02 _ a .11 .07 .02 .11 .03 — .02 — .20’
S5 .02 __ a .02 __ a 

— .02 — .06 .02 .06 .01
Sb .22 

__ a .50’ .27* .41* .18 — .13 .26* .46*
Step 8

OCT _
~~
j
~~ 

_ a .03 .2 3’ — .17 — .04 .08 .08* .32*

*81 .05 a — .11 .05 .10 — .08 — .23 .09 .20
MRCII .10 ~~~ .08 .01 .20 — .04 — .32* .05 — .11
SIlO? — .1)7 __ a .09 .11* .17 .14 — .23’ .09 .01
ETST — .01 — .01 — .0 3 — .12 .10 .02 .10
SiTS — .11 

__ a .02 .10 .26 .13 — .18 — .01 .31*
SI .03 

__
a .28’ .02 .03 — .1) 4 .08 — .05 — .15

S2 .12 — .17 .08 .24 .36* — .14 .07 — .02
S3 __ a .05 ~00b — .11 .08 .13 .10 .14
S4 — .03 

__ a .14 .06 .02 .10 .06 — .06 — .21
S5 — .04 __ a _~00b — .02 — .03 — .10 .02 .04 — .01
S6 .04 __ a .40* .25’ .44* .19 — .09 .21’ .42
57 — .06 —

i — .06 .05 __ a .11 .09 .06 .03
.04 —— ~~ .24 .18’ .08 — .10 .15 _ .16* — .04

OCS .48* — .16 — .17 — .07 .07 .06

The variable did not appear in the regression equation at thi* step.

variable was used at this step in the regression , but the coefficient was not silnificant to two
dcc iaa l places.
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Table A— I (Cunt inued)

At AV 1*4/Cl. 191/SD Eu ri CM IC ST

Pe r iormence (Continued)

CCI — .14 —“ — .04 .21* ~ .‘9 — .05 .08 • I’)’ .31
ARt .04 — .11  .05 .11 — .07 — ..‘ i .08 .7 11

MVC H .10 —— p’ .08 .01 .21 — .03 _ .32* .0 5 — .12
SIR)? — .05 —° .07 .10* .14 .14 .29* .09 .01
ETST .33 —~ ‘ — .05 .01 _~00b — .12 .10 .01 — .09
I’PIT S — .09 —— ‘ .04 .06 .2 1 .13 — .19 — .02 .31*
St .02 —“ .23* .01 .08 — .04 .08 — .05 — .15
52 .10 —~~ — .20 .06 .18 .35* — .13 .05 — .03
S3 — .06 

__
a — .08 — .01 — .07 .08 .13 _~00b .14

S4 — .09 .15 .06 .01 .10 .04 — .02 — .71
S5 — .03 

__
a — .05 — .02 — .01 — .11 .03 .02

Sb • .03 ~~~~~ .3 1* .23* .39’ .18 — .09 .19’ .41*
Si — .06 _ a — .09 .05 ——~~ .11 .09 .07 .03
Ti .40 _ a — .25’ — .20* .05 — .10 .13 — .17 — .04
DOS .47* —~~ .19 ~~~~~ —‘ .17 — .07 .06 .06
SO .14 —.~ .29* .12* .27 .05 .02 .15’ .05
Step 10

CCT — .14 ——~ — .09 .20* — .25 — .07 .08 .18’ .33*
AR ! 08b a — .10 .02 .14 — .10 — .24 .08 .22
MECH .10 _a .01 .18 .01 — .32 .OS — .12
SHOP — .01 _ a .07 .10’ .15 .12 .30 .09 .01
LIST _ a — .05 .03 — .01 — .13 .10 .01 — .09
sirs — .10 

__
a .02 .06 .18 .12 — .19 — .02 .31*

Si .04 —- ‘ .25’ .02 .07 — .0 3 .01 — .05 — .17
S2 .07 _a — .20 .04 .18 .35* -.13 .05 — .04
S3 — .07 —~~‘ — .07 — .02 — .08 .09 .1) _ 0 8b .14
S4 — .07 .15 .0 5 .02 .10 .04 — .02 — .21
S5 — .03 —— ‘ — .04 — .03 — .1)2 — . 1 4  .02 .0.’ .01
56 — .05 —— ‘ .36* .20* .3), ’ .11 — .09 .19’ .4L
S7 — .01 ~~- “ — .08 .05 .01 .09 .09 .07 .05
T7 — .oo~’ —— “ ~ .25* — .20’ .03 — .10 .15 — .17’ — .02
DOS .39 -— ‘ .20 — .03 -.06 .14 - .01 .06 .06
S8 .10 — i’ .31’ .11’ .25 .05 — .03 .15* .05
S9 .24 ~~—~‘ — .13 .16’ .14 .24 ’ .03 .02 — .06
Step 11

CCI — .11 _a — .08 .20’ — .27 — .07 .09 .18* .26
AR! .03 _—~~ — .io _~00b .14 — .10 — .22 .07 .20
MEC H .12 ,a .09 .20 09b — .33* .04 — .13
SHOP — .10 — .07 _ ,00b .15 .12 .30’ .08 .06
LIST .35 ~~—‘ — .06 .03 — .01 — .14 .12 .02 — .11
PMTS — .13 .02 .05 .18 .13 — .22 — .02 .31’
SI .02 _a .24* .01 .08 — .04 .08 — .06 .1.9
52 .06 —~ — .20 .03 .18 .33’ — .13 .04 .01
53 — .08 —~~ — .07 — .03 — .08 .1.0 .12 — .01 .14
54 — .18 —~~~‘ .15 .05 .01 .09 .04 — .03 — .20
S5 — .07 — .04 — .04 - .02 - .15 .06 08b 

~~~~
56 — .08 ~~~~~ .33’ .19’ .36’ .10 — .07 .18’ ,43*

~~~ S7 — .02 —~ -.07 .04 .02 .08 .12 .05 .01
17 .09 —— ~ .25 — .21’ .07 — .10 .14 — .17* — .03

Thc variable did not app ear in th e regr essi on equation at this st ep.
bm. variab le w as used i t  this ste p in the regreasion , but the coefficient wss not significant to two

dec teal places.

•p . .os A—3
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Table A— I (Cent inued)

\I .  AV EU/CL EU/SD EU FT CM IC ST

Performance (Continued)

St *p Ii ( o t  i iiit. ~d )

IX’S ~~~ 
_ a .21 — .03* — .07 .13 — .07 .06 .05

.08 _ a .31* .09* .26 .04 — .01 .14* .04
59 . 15 —~~ — .13 .15* .14 .23’ .03 .02 — .05
510 .03 .14* — .05 .06 — .13 .10 .16

OCT — .11 __ a 
~~~~ .20’ — .24 — .13 .50* .17* .2 1

AR! .~~~~ — .10 _ .oob .18 — .13 — .11 .07 .18
MECII .12 .09 ~~~ .16 .11 — .17 .04 — .06
SHOP — .11 _a .07 .1.1* .14 .07 .34 .08 — .03
LIST .34 a — .06 .03 — .01 — .21 .42 .02 — .12
SITS — .14 __ a .02 .05 .11 .14 — .41 — .03 .30*
51 

__ a .24’ .01 .05 — .01 .02 — .05 — .20
$2 .08 __ a — .19 .03 .17 .25* — .24 .04
s3 — .07 a — .07 — .03 — .13 .09 .03 — .01 .10
S4 — .17 ——‘ .15 .04 .09 .09 .07 — .03 — .22
S5 — .10 —-~~ — .04 — .04 — .04 — .18 .22 •00b .01
56 — .10 _~~ •33* .19* .27 .12 .07 .19* .44*__ a — .07 .04 .05 .09 — .08 .05 — .01
Ti .09 _a _ .25* _ .21* .13 .11 1.99 — .14 .28
DOS .52’ _a .21 — .03 — .08 .17 — .14 .06 .02
SB .05 a .31* .09* .26 .03 _ .09* .14* .01
S9 .13 

__ a — .13 .15* .13 .20* — .32 .01 — .01
SlO .29 —i .03 .14* — .05 .06 — .11 .09 .12
Sil .11 _a — .02 .03 .25 .14 —.—~~ .03 .12
Eli _ a __ a __ a — .08 — .22 —1.8 5 — .04 — .38

At t r i t i on

Step I

OCT —~~ ‘ -.10 — .03 -.03 .06 — .12 — .11 — .02
AR! — .11 — .08 .05 .13* — .06 — .07 .06 — .03 — .08
MECH .04 .07 — .07 — .~~~ — .05 —— ~~ .20* .~~
SHOP — .03 .01 — .15 .10* .06 — .07 — .13 .02 — .04
LIST .02 — .04 — .15 — .18* .08 _ .19* .03 .08 — .09
SIT S — .08 — .05 — .26’ .05 .19 .18’ .04 — .04 .14
Step 2
CCT -—~~ — .09 .03 — .03 .05 — .12 — .11 — .02 — .28*
AR! — .08 — .07 .13 .12’ — .05 — .06 .06 — .03 — .06

MECII .04 .08 — .04 — .05 — .04 
__ a 

.20* .05 __a

SIlO? ~~~~~ .02 — .14 .10’ .06 — .07 — .13 .02 — .07
LIST .08 — .02 — .15 — .18* .06 — .19’ .03 .08 — .08
PP rS — .1 1 — .05 — .25* .05 .26 .19* .04 .04 .14
SI — .27’ — .10 _ .36* .04 — .14 — .03 — .02 — .02 — .09

The variable did not appear in the regression equation at this step.

b1),0 variable Wa. used at this stop in the regression , but the coefficient wa , not significant to two
dec iaal places.

*p~~ .05
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T., 1,1 .‘ A— I (C,.,. t I .,ued )

AV 1*1/CL 1*1/SI) FT CM IC ST

A t t r i t  tun (Contin ued )

OCT — .09 .01 — .04 .05 — .12 — .13 — .01 — .3 3*
AR ) — .1)5 — .07 .14 .13’ — .05 — .06 .05 — .03 — .10

111•CIt .06 .01 — .05 — .06 — .04 — .03 .19* — .05

5)101’ .J0~’ .01 — .14 .10’ .07 — .06 — .12 .02 — .08
ETSI .13 — .02 — .15 — .19’ .06 — .19 .03 .08 — .07
PillS — .13 — .05 _ .25* .04 .25 .18* .03 — .04 .14
Si _ .20* —.10 — .37* .04 — .15 —.04 — .03 — .01 —.11
52 — .24* .Of. .04 .02 .02 .06 .06 —.02 .15
Step 4

OCT .04 — .09 .01 — .04 .06 — .10 — .13 — .01 — .32’
AR! — .06 — .09 .15 .13’ — .05 — .06 .05 — .03 — .08
MECH .05 .07 — .05 — .06 — .06 — .01 .19* — .05 — .02
Sh OP — . ~~~~ —~oob — .13 .10* .06 — .07 — .12 .03 — .04
LIST .12 — .03 — .14 _ .18* .03 — .21’ .02 .09 — .09
p?cr s — .12 — .05 — .25’ .04 .21 .22* .03 — .04 .13
SI — .19 — .10 — .31.’ .04 — .15 — .04 — .05 — .01 — .11
S2 — .24’ .05 .05 .01 — .02 .05 .04 — .01 .17
53 — .03 .08 — .06 .04 .19 — .14* .09 — .06 — .13
Stop 5

CCI .04 — .09 — .01 — .04 .06 — .10 .09 _~00b _ .32*
AR! — .06 — .07 .16 •13* — .05 — .06 .09 — .03 — .07
MECH .05 .07 — .08 — .06 — .07 — .01 .09 — .04 — .03
SHO P _ •00 b — .01 — .12 .10’ .06 — .08 .09 .04 — .02
ETST .12 — .02 — .08 — .19’ .06 _ .21* .09 .10 — .10
SITS — .12 — .03 — .25* .04 .21 .2 2’ .09 — .03 .13
51 — .19 — .08 — .33* .04 — .15 — .05 .09 _ .oob 

— .05

S2 — .24* .06 .09 .01 — .02 .05 .09 — .01 .16
S3 — .02 .11 — .02 .04 .19 _ .14* .09 — .04 — .09
S4 — .02 — .13 — .22 ’ — .02 .02 .0~ .09 — .16* — .17
Step 6

OCT .02 — .06 — .02 — .04 .06 — .10 — .10 00b 35*
AR1 -.1)9 — .06 .18 .14’ — .04 — .06 .05 — .04 .04
MECII .02 .07 — .08 — .07 — .08 — .01 .18* — .04 .02
SIlO? .06 — .02 — .10 .13’ — .05 — .08 — .14 .04 — .05
LIST .1), — .1)1 — .1)5 — .18’ .04 _ .2 1* .1)1 .10 — .11
I’MTS — .1)9 — .0? — .26’ .06 .18 .22’ .08 — .04 .18
St — .15 — .04 — .31)’ .06 — . 1( — .05 .04 _~00b — .o~
S2 _ .25* .03 .1(1 .03 — .01 .05 .03 — .01 .18
S3 .08 .11 — .1)2 .05 .19 — .15* .09 — .04 — .02
S4 .04 — .10 — .22’ _~00b 08b .02 

__~~ 
~.16* — .18

55 — .32’ — .17* — .09 — .16’ .09 .05 _ .22* .03 — .30*

“The variable did not appear in the regression equation at this step.

bThe vari able was u*ed at  this s tep in the regression , but the coef fic ient wa s not significant to two
dect.al places.
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Table A—i (Continued )

AV 194/CL 194/ SD EU FT CM IC ST

Attrit ion (Continued)

CC I’ .01 — .05 00b 
— .03 .01 — .08 — .09 ~ b

Mi — .09 •00b .11 .13* — .04 — .0), .06 — .03 .05
.12 — .07 — .07 — .05 — .01 .16 — .04 .02

SIlol’ .05 — .01 — .10 .13* .04 — .08 — .14 .04 — .05
LIST .16 — .01 — .02 — .19’ .01 _ .21* .02 .10 — .10
PilES - .13 — .02 - .12 .06 .20 .24’ .03 — .02 .18
Sl — . lb — .06 — .33* .04. — .18 — .05 .04 ®b — .10
S2 — .28’ .09 .26’ .02 — .01 .06 —.10 _ 0 0b .18
S3 .03 .11 .04 .04 .19 _ .14,* .07 — .03 — .03
S4 .02 — .05 — .12 — .01 — .06 .02 a 

— .16* — .17

S5 — .37’ — .06 — .02 _ .17* .04 .06 — .26 .04 — .30*
S6 .18 — .34* — .30* .05 .21 .08 .13* — .04 — .05
Step 8

GOT 00b — .06 .01 — .05 .02 — .04 — .11 .006 35
AR1 — .06 .02 .13 .12’ — .02 — .03 .06 — .04 .04
MECH — .05 .11 — .09 — .08 .03 .02 .16 — .04
SHOP .03 .01 — .10 .12* .04 — .07 — .16 .05 — .01
LIST .15 — .01. .03 — .20* .09 — .18’ — .01 .10 — .14
Picrs — .14 .02 — .04 .04 .21 .23’ .04 — .02 .18
Sl — .19 — .06 — .28* .07 — .21 — .05 .03 00b — .06
S2 _ .25* .09 .23* .02 .04 .03 — .03 _~00b .20
53 — .01 .11 .04 .04 .13 — .15k .08 — .02 — .03
S4 — .01 — .06 — .15* — .01 — .07 .01 — .01 — .16* — .12
55 — .40* — .06 •00b _ .18* .02 .09 — .29’ .03 _ .26*
56 .09 _~34* — .42* .04 .29’ — .10 .09 — .03 — .01
57 .15 .09 .10 — .04 __ a .05 .07 .06 — .19
T7 —— “ .15 .18* — .03 .31* .08 — .04 — .02
DOS .19 .02 — .14 .10* .04 — .16* .12 — .10’ .08
Stop 9

OCT — .01 — .06 .11 — .05 .01 — .07 — .11 — .10* ~.35*
AR! — .05 .02 .12 .12* — .02 — .02 .08 — .10* .04
MECH — .04 .11 — .09 _ .08* .03 .04 .16 — .10* .01
SHO P — .02 .01 — .08 .12* .04 — .08 — .16 — .10* — .01
LIST .20 — .01 .08 _ .20* .09 — .18* — .01 — .10* — .14
PIlES — .17 .02 — .06 .04 .20 .24* .05 — .10* .18
Si — .16 — .06 _ .23* .07 — .21 — .07 .02 — .10* — .06
$2 — .16 .09 .26’ .02 .03 .02 — .04 — .10* .20

S3 .08 .11 .07 .04 .13 _.16* .07 — .10* — .03
S4 .11 — .08 .05’ — .01 — .07 .01 — .01 _ .10* — .12
S5 — .41* — .06 .05 _ .18* .02 .08 — .31* — .10* — .27*
S6 .13 — .33* — .33* .04 .28* — .12 .07 ~.10* — .01
Si .14 .10 .13 — .04 —~~ .05 .07 — .10* — .19
Ti .15* .20* — .03 .31’ .09 — .06 — .10*
DCS .21 — .17 .10* .04 _ .16* .07 — .10* .09
58 — .43’ .06 _ .31* .01 .03 .12 .12 — .10* — .18

The variable did not appea r in the regression equation at this atop .

bThe va riable was used at this step in th . regression , but the coefficient was not signif icant to two
decima l p lace s.

‘p .05
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Table A— i (Continued)

AL AV EU/Cl. EU/SD EU FT CM IC ST

Attrition (Continued)

Step 10
CCT _ .oob — .08 .14 — .05 .03 — .07 — .12 .01 — .36*

AR ! —.04 .02 .10 .12* .03 — .02 .07 — .04 .02

MECH — .03 .17* — .11 — .08* .03 .04 .15 — .04 .01
SHOP — .03 — .02 —.08 .12* .03 — .08 — .15 .05 — .01
LIST .18 00b .08 _ .20* .03 — .18’ — .02 .10 — .14

PillS — .19 .05 — .04 .06 .03 .24’ .04 — .02 .18
— .15 — .10 — .26’ .07 .03 — .07 .02 006 _ .os

S2 — .18 .08 .26’ .1)2 .03 .02 — .03 .0o6 
.20

S3 .08 .13’ .04, .04 .03 — .16’ .08 — .02 — .03
s4 .16 — .08 — .11’ — .1)1 .03 .01 — .01 — .16’ — .13

S5 — .41 — .07 .05 — .18’ .03 .08 — .32 .03 — .27*
in .12 — .38* — .31’ .04 .03 — .12 .06 — .03

Si .14 .08 .10 — .04 .03 .05 .08 .07 — .20

T7 — .01 .17’ .20* — .03 .03 .09 —.06 — .03 —‘

DCS .19 —.06 —.19* .10* .03 _ .16* .07 — .09 .09

$8 _
~44* .03 _ ,34* .02 .03 .12 .11 —~~ — .02

S9 .03 .20* .19’ — .02 .03 — .01 — .05 —.03 .03

Step ii

OCT •00b — .07 .19’ — .02 .03 — .01 — .11 — .03 — .46’

AR! — .04 .03 .19* —.02 .03 — .02 .08 —.03 — .01

MECH — .02 .17* .19* — .02 .03 .05 .14 — .03
SHO P — .05 — .01 .19’ — .02 .03 — .09 — .15 — .03 .01
LIST .18 .oo6 19* —.02 .03 — .17’ — .01 — .03 — .17

PillS — .19 .04 .19* — .02 .03 .22* .02 — .03 .18
Sl — .15 — .09 .19’ — .02 .03 — .06 .02 — .03 — .10

S2 — .18 .08 .19’ — .02 .03 .03 — .04 — .03 .24*
53 .08 .14’ .19’ — .02 .03 — .16’, .07 — .03 — .02
S4 .13 — .08 .19’ — .0 2 .03 .02 — .01 — .03 — .12
S5 — .42’ — .06 .19’ — .02 .03 .09 — .29’ — .03 — .29*
S6 .11 — .37’ .19’ — .02 .03 — .11 .08 — .03 .04
Si .14 .09 .19’ — .02 .03 .05 .10 — .03 —.27’ ‘

17 — .05 .17* .19’ — .02 .03 .08 — .06 — .03

~~ DOS .22 — .06 .19* — .02 .03 — .16 .06 — .03 .07
S8 — .44* .04 .19* — .02 .03 .13 .11 — .03 — .04
S9 00b .19’ .19* — .02 .03 — .01 .06 — .03 .04

510 .08 —.08 .19* — .02 .03 — .06 — .09 — .03 .24

Step 12

OCT 00b — .09 .13 — .05 .03 — .06 — .09 .03 — .45*

AR ! — .04 .04 .10 .12* .02 — .01 — .09 — .06 .03
MECH — .03 .16* — .11 — .09’ .03 .02 — .09 — .04 .09

sijop — .os ~~~ —.07 .12* .06 — .08 — .09 .04 - .02
FIST .18 — .01 .08 — .18’ .07 — .15 — .09 .06 .18

PillS — .20 .07 — .04 .05 .30 .2~~ — .09 .01 .16

~‘Tbe var iable did not appea r in thc regr ession equation at this s tep.

bTbu variable was used at this step In Ike reEresqion, but the ~ovfutctvnt  v i a  not si~n1f%cnnt to two
decimal places.

*p (  .05
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Table A—I (Continued)

AL AV 194/CL 194/SD EU FT CM IC ST

Attrition (Continued)

Step 12 (Continued)

51 — .16 — .09 — .26* .06 — .30’ — .06 — .09 — .02 — .15
S2 — .17 .10 .25* .03 .02 .05 — .09 .01 .22
s3 .08 .14* .07 .06 .02 — .16* — .09 — .01 — .08
$4 .13 — .07 — .18* .01 _ 0 0b .02 — .09 — .16* — .16

S5 — .44’ —.02 .04 _.19* —.03 .10 — .09 .04 — .27*

S6 .10 — .36’ _
~39* .06 .32’ — .11 — .09 — .03 .01

S7 .15 .08 .10 — .04 — .04 .05 — .09 .07
17 — .05 .15 .20* — .03 — .26 .03 — .09 — .22 —~~

DOS .23 — .04 _.19* .11* ..,00b — .16’ — .09 — .09 .04
S8 — .45* .07 ~33* .04 — .05 .13 — .09 — .06
$9 — .01 .19* .18* _ ,00b .08 — . 3b — .09 _ 0 0b .03
510 .07 — .07 __ a — a —a — .06 — .09 —~~ .15

S11 .05 — .13 .06 ~.15* .07 — .02 — .09 __ a .22
T11 ——‘ .04 _ a 

—~~ .67’ .06 — .09 .21 — .08

‘The va r iable did not appear in the regrenaion equation at this step.

bThe varia ble was used at this step in the regression , but the coefficient was not significant to two
dec imal p laces.

‘p ~ .05
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Table A —2

Utistandard ized kegrean ion Coef I ic tents

AL AV EU/Cl. 19l/~i4 KU FT CM [C ST

I’erl ,,rlaianco

Step I

Constan t 118.47 ~~~ —40.11 55.88 59.05 30.26 111.53 37. 42 39.62
OCT — .01 —~~ .31 .18* — .06 .06 .2 7 .17* .36*
ARt — .03 —‘ — .05 .09 .05 — .02 — .70 .13* .2 5*
MECH .10 —~~ .22 .05 .13 .11 — .10’ .10 — .08
SHOP .04 -~—~~ .53 .11’ .13 16 .72* .12’ .0l.

LIST .31’ _ a .48 .05 — .02 — .04 .15 .04 — .05
pq r s — .01 .41* .07’ .13 .12’ ..~37* .05 .15*
Ste9 2
Constant 113.34 —— a —127.96 53.95 43.97 26. 44 101.21 36.84 56.10

OCT — .01 —— a .10 .18’ — .05 .05 .22 .17* .38’

ARt — .05 _a — .36 .09 .04 — .03 — .75 .13’ .30*
MECH .10 —— a .10 .05 .12 .12 —1.00’ .10 — .06
SHOP .04 —~~ .50 .11’ .13 .16 .13* .12* — .03
LIST .28’ —‘ .46 .04 _ .oob — .04 .15 .04 — .01
PIlES _ oo*b .39’ .07’ .10’ .12’ ~.38’ .05 .18*

Si .06 —— ‘ 1.37’ .02 .16 .05 .17 — .01 — .22
Step 3

Constant 113.54 —129.11 49.51 29.78 17.48 108.81 34.36 36.07

CCI — .04 __ a .08 .15’ — .02 .04 .35 .15* .38*

AR ! — .06 —~~ — .35 .10’ .08 — .03 — .71 .13* .29
MECH .09 —— a .09 .04 .08 .02 — .96’ .10 — .07

SHOP .04 __ a .50 .11’ .15 .17 .65’ .11* — .03
LIST .25 .46 .03 — .01 — .04 .13 .03 — .01

PMTS _ 0 0b —— a .38’ .06’ .08 .10 — .34 .05 .15*
Sl .03 _ a 1.35’ .02 .13 — .02 .21 — .01 — .22

S2 .10 a .06 .09* .18 .25’ — .23 .08 .01
Step 4

Constant 109.30 ~~~ —1 32.56 46.18 33.97 11.47 105.14 31.84 54.15
OCT — .04 _ a 09 .15’ — .03 .03 .35 .15* .38*
AR! — .07 _a — .40 .10’ .08 — .04 — .71 .13’ .29*
MECH .07 .10 .03 .09 — 00b .97’ .10 — .06
SHOP .05 __ a .49 .11* .15 .18 .65* .10* — .03
LIST .25 —— a .44 .03 ®b — .02 .11 .02 — .01
PIllS — .01 —~‘ .38’ .06’ .09 .08 — .34 .05 .15*
51 .01 —— “ 1.32* .1)2 .13 — .02 .17 — .01 — .22
52 .0), _ a .04 .1)7’ .19 .26* — .28 .07* .01
S3 .11 — ‘ .12 .06 — .07 .08 .14 .04* .03

a
lh. variable did not appea r in the regression equation at this step.

blhe variable was used at this step in the regre .aaion , but the coeffic ient was not significant to two
dec ima L p laces.
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Tabit ! A—2 ( ;ontin.,ed)

SI! AV EU/CL EU/SD EU FT CM IC ST

Performance (Continued)

S~~~~~5

Constant i08.4i9 —156.96 44.11 30.72 8.67 102.34 31.30 55.14
OCT — .05 —— a .17 •j 4* — .03 .04 .36 .15* .38’
ARt — .07 — .42 .11’ .09 — .05 — .71 .13* .30’

MECH .08 —~~ .19 .03 .08 — .02 — .98’ .10 — .07

SHOP .05 —~~ .45 .10’ .14 .17 .65* .10 — .02

LIST .24 —~~ .30 .03 .01 — .05 .11 .02 — .01
P1415 — .01. .38’ .06* .08 .09 — .35 .03 .15*
St .02 —~ 1.24* .01 .08 — .07 .16 — .01 — .18
S2 —~~ — .07 .07’ .18 .2 7* — .28 .07’ .01
S3 .10 ——~~ .03 .05 — .07 .07 .14 .05 .04
54 .1)2 __ a .05’ .10 .11 .05 .01 — .07
Step Ii

Constant 101.52 ~~~ —159.35 .05’ 26.39 10.66 103.34 27.31 51.92

OCT — .04 ——‘ .21 .05’ — .03 .04 .37 .13’ .38’

MU — .06 —~~ — .51 .05’ .09* — .04 — .71 .12* .28’
)4EC H .08 .21 .05’ .08 — .02 .98’ .10 .08

SHOP .04 —~~ . .37 .05* .13 .18 .64 .10 .02

LIST .24 _a 
.23 .05’ .02 — .03 .11 .02 .01

ppcr s — .01 .39k .05’ .07 .09 — .33 .04 .15’

$1 .01 —* 1.12’ .05* .08 — .06 .17 — .01 — .17

52 .07 —~~ —.07 .05’ .18 .27’ — .28 .07’ .01

Si .09 —~~ .02 .05’ — .07 .07 .14 .04 .03

54 .01 ——‘ .56 .05’ .09 .12 .05 .oob — .07

s5 .04 —a 
.27 .05’ .06 — .03 — .03 .08* .05

Step 7
Constant 112.79 .~~~~ 123.43 43 .91 39.13 14.75 102.36 30.12 49.27
OCT — .04 ~~~~~ .11 .17* — .17 — .01 .33 .15* .34’
AR! — .06 — .27 .06 .09 .06 — .74 .11 .19

PIECII .06 .145 .03 .13 — .02 — .92’ .06 — .08

SHO P .03 __ a .36 .10’ .12 .17 .66 .09
LIST .23 —— a .15 _ •00

b - .05 — .06 .10 .01 — .12
picr s — .02 ——‘ .18 .05’ .08 .07 — .31 .02 .14*
Sl 00b _ a 1.20’ .01 .04 — .06 .16 — .02 — .16
$2 .05 —a — .69 .04 .18 .2 5’ — .23 .04 — .01

S3 .06 _a 
— .13 .02 — .08 .36 .18 .02 .12

54 .01 .30 .04 .02 .10 .06 — .01 .13’
.01 __a .06 —~~ — .02 — .0, .03 .04 .01

56 .06 __ a 
.79’ .10’ .19* .10 — .17 .11’ .22*

a1.
~
,, va riable did not appear in the regression equa t ion at this step.

bt,1. variabl e was used at this step in the regression , but the coe ’f icien t was not significant to two
dec imal places.
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Table A—2 (Continued)

SC AU EU/CL 194/SD EU FT GM IC ST

Performance (Continu.d)

Step 8

Constant 1( 13.94 —‘ —41.24 63.05 33.35 19.11 55.26 42.01 49.82
COT — .10 .12 .16* — .16 — .05 .26 .17’ .33’

ARL .04 ——~~ — .39 .04 .10 — .11 — .69 .07 .19
MEC H .0,  —

~~ .21 00b .14 — .04 —1.0 1.’ .05 — .09
SHO P — .04 _a .34 .10* .13 .15 .78’ .08 .01

LIST .28 _ a 
— .03 — .01 — .03 — .13 .14 .02 — .12

PillS — .1)4 a .02 .03 .09 .06 — .26 _ 0 0b .13’
SI .01 —— ° .98’ .01 .03 .05 .16 — .03 — .16
S2 .05 _a —.45 .04 .19 .27* — .22 .04 — .01
S3 — .02 _a — .12 •00b — .09 .07 .22 .01 .13

54 — .01 __ a .38 .03 .01 .10 .08 — .01 — .14
S5 — .02 __ a _ 0 0b —.01 — .02 — .12 .04 .03 — .01

S6 .01 —~~~ .63* .10* .20’ .11 — .12 .09’ .20*
S7 — .02 ~~~~~ — .12 .02 .06 .14 .03 .01

Ti .25 __ a —16.49 —2.53 ’ .89 —1.93 7.33 —2.17’ — .49
DCS .26’ _a 

—‘ —‘ .14 — .15 .06 .01
Step 9 .

Constant 103.24 —* —31.22 61.99 25.67 18.14 54.75 40.15 48.45

OCT — .10 —~~ — .23 .13’ — .28 — .07 .26 .17* .32’ 3
ARt .03 —— a — .38 .04 .10 — .11 - — .69 .06 .19

MECH .06 —~~ .26 .01 .15 — .03 —1.01 .05 — .10

ShOP — .03 —— a .26 .09’ .11 .14 .78* .08 .01
LIST .2 __ a 

— .12 .01 00b 13 .14 .01 — .11

PMT S — .03 __ a .06 .02 .07 06 — .27 — .01 .13’
SI .01 __ a 

~~~~ .0&’ .09 — .06 .17 — .03 — .17
S2 _ a 

— .52 .03 .15 .27’ — .22 .03 — .02
S3 — .03 — .19 _ 0 0b — .06 .06 .22 ~~~ .12
S4 — .03 ——‘ .60 .03 .01 - .09 • .08 — .01 — .14

S5 — .02 —‘ - .13 — .01 — .01 — .13 .04 .01
S6 .01 —~ .48 .09 .18 .10 — .12 .08 .19

Si — .02 — — .18 .02 —‘ .06 .14 .03 .01

17 .40 a 
—17.30’ —2.69’ .55 —1.88 7.46 —2.23 — .48

DCS .26’ ‘ .68 —a a .14 — .13 .03 .06
S8 .06 —~ . .77’ .06’ .15 .04 — .03 .09’ .03
Step 10

Constant 104.20 ~~~ — 28.87 61.07 26.86 12.78 55.54 40.22 50.31

GOT — .09 —— ~~ — .30 .14’ — .24 — .09 .25 .16’ .34’

— .33 .02 .13 — .14 — .70 .06 .21

MECII .06 —~ .31 .01 .13 .01 —1.02 .05 — .10

SHOP _~00b a .25 .09’ .11 .12 .79 .08 .01
LIST .27 _a — .12 .02 — .01 — .15 .13 .01 — .10

PMT S — .03 
__ a .03 .02 .06 .06 — .27 — .01 .13’

St .02 ~ a .89’ .01 .08 — .04 .17 — .03 — .19

‘Th, variable did not appea r in the regression equ ation at this step.

bTh, vari able was used at this step in the regression s but th, coefficient was not signif t to two
dec imal p laces.

‘p , .05
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Ta bi .. A—? 0 ,,, t. I ,nie’d

.5K AU 131/Cl. Fil/:;I) KU FT CII !C ST

Pcr(orm4ncc (Continued)

Step 10 (Coot ânue.I )

S2 .03 _a — .52 .02 .14 .26’ — .21 .03 — .02
S3 — .04 ~~—° — .17 — .01 — .07 .08 .23 _ 0 0 b .12
S4 — .02 _a .41 .03 .01 .09 .07 — .01 — .14
S5 — .01 __ a — .12 — .02 — .01 — .15 .04 .01 .01
S6 

__
a 

~53* .08’ .16’ .06 — .13 .08* .19’
_~00b 

—~~ — .14 .02 .01 .05 .15 .03 .02
17 — .03 ~~‘ —17.52’ —2.78 .34 —2.00 7.28 —2.24 — .33
DCS .20 a .72 — .02 — .07 .12 — .14 .05 .06
S8 .04 S__ a .82’ .06’ .14 .04 — .04 .09’ .04
S9 .08 —~~ — .28 .08’ .09 .19’ .05 .01 — .04
Step 11

Constant 97.63 —‘ —27.49 60.28 27.58 13.12 55.05 39.69 50.55
OCT — .07 ~~a —.30 .14’ — .26 — .09 .27 .16* .26
AR! .02 _a 

~~~~ 
_~00b .13 — .14 — .65 .06 .19

MECH .08 __ a .31 00b .14 00b 104’  .04 — .11
SHOP — .05 ——‘ .25 .10’ .12 .13 .81’ .07 .05
LIST .29* ~~a — .14 .02 — .01 — .15 .16 .01 — .13
PMTS __ a .04 .02 .06 .07 — .31 — .01 .13*

Si .01 —— a .86’ 00b .09 — .05 .18 — .03 — .22
52 .03 __ a — .51 .02 .14 .25* — .22 .02 — .01
S3 __ a — .18 — .02 — .06 .08 .21 — .01 .13
S4 — .07 _a .40 .03 .01 .09 .09 — .02 — .13
S5 — .03 —~~ — .11 — .02 — .01 — .17 .10 •00b — .01
S6 — .02 _a .52’ .07’ .16’ .06 — .09 .08’ .20’
Si — .01 — a — .14 .02 .01 .05 .19 .02 •00b

17 —— a 
~17. 71* —2.87 .37 1.88 7.17 —2.31’ — .42

DCS .27’ a — .02’ — .07 .11 — .15 .05 .05
S8 .03 ——‘ .81’ .05* .15 .03 — .02 .08’ .03
S9 .05 ~~~~~ — .28 .08* .09 .19’ .06 .01 — .04
Sb .11’ — a .06 .08’ — .04 .05 — .20 .06 .11
Step 12
Constant 97.53 —‘ —2 7.55 60.19 24.44 14.86 —150.47 39.48 67.52
CCI — .07 _a — .30 .14’ — .23 — .16 1.57 .16* .22
AR! .01 —‘ ~~~~ _ 0 0b .16 — .19 — .32 .06 .17
MECII .07 .32 ~~~ .11 .13 — .52 .04 — .05
SHOI’ — .06 .24 .10* .11 .08 .92’ .08 — .02
LIST .2 8 —“ — .15 .02 — .01 .22 .56 .02 — .14
P1415 —— ~~ .04 .02 .04 .07 — .59’ — .01 .13’
Si — .1,1 —~~ .86* .01 .06 — .02 .05 — .03 — .22
52 .03 ——‘ — .51 .02 .13 .19’ — .39 .02 00b

53 — .04 ——‘ — .19 — .02 —.10 .08 .06 — .01 .09

S4 — .06 —‘ .40 .02 .06 .08 .14 — .02 — .15

Si — .05 ——‘ — .10 — .02 — .03 — .20 •00
b .01

Sb — .03 —‘ .52’ .07’ .12 .07 .09 .08’ .20’

5The variable did not appea r in thu* regression equation at this step.

bThe variable was used at this step in the regression , but the coefficient was not significant to two
decisa l places.
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Table A—2 (Continued)

AK AU EU/CL EU/Si) EU FT CM IC ST

Performance (Continued)

Step 12 (Continued)

S7 _~00b __ a 
— .16 .02 .02 .05 — .13 .02 _ (1()b

Ti .59 —~~° — 1 7 .72 —2 .8 7 1.40 2.10 98.87 — 1.79 3.66
DOS .28’ _a 

.73 — .02 — .09 .14 — .29 .05 .02
S8 .02 __ a .80’ .05’ .15 .02 — .15 .08’ .01
S9 .04 —~~ — .21 .08’ .09 .16’ — .52 .01 — .01
SlO .10 —‘ .07 .08’ — .04 .05 — .18 .06 .09
511 .04 ——‘ — .03 .01 .14 .12 —~~ .01 .06
Ill —— a _ a __ a —1.03 —3.57  —53.84 — .52 —5.79

At t r i t ion

Step 1

Constant .6286 .6239 1.1757 — .0001 — .5611 1.2926 .0486 .0499 1.1767

OCT —‘ — .0049 — .0011 .0007 .0049 — .0065 — .0073 — .0004 — .0120’

ARt — .0084 —.0040 .0020 .0029’ — .0041 — .0042 .0034 — .0005 — .0030

MECH .0021 .0031 — .0029 — .0014 — .0029 __ a .0129’ — .0011 —a

SIlO? — .0013 .0006 — .0064 .0028’ .0034 — .0030 — .0011 .0004 — .0012
LIST .0016 — .0024 — .0045 — .0033’ .0057 .0089 .0008 .0012 — .0043
PKT S — .0023 — .0008 —.0047* .0004 .0050 .0038 .0011 — .0003 .0023

Step 2

Constant 1.1705 .9816 2.1278 — .0533 .634 6 1.4416 .0940 .0665 1.4915
_a — .004 2 .0011 — .0007 .0036 — .0062 — .0071 — .0004 — .0114

AR! — .0159 — .0036 .0053 .0029’ — .0038 — .0039 .0036 — .0005 — .0021
MECH .0022 .0032 — .0016 .0015 — .0021 .0129’ — .0011 __ a

SHOP — .0002 .0006 — .0060 .0028’ .0038 — .0032 — .0071 .0005 — .0023
LIST .0063 — .0015 — .0043 — .00 34 .0043 — .0089’ .0001 .0012 — .0036
PillS — .0034 — .0009 — .0044’ .0004 .006 7 .0039’ .0012 — .0003 .0023
Si — .0105’ — .0051 — .0149’ .0007 — .0127 — .0019 — .0008 — .0002 — .0040
Step 3

Constant 1.3629 .8747 2.1009 — .0705 .5591 1.3844 .0249 .0761 1.4771

CCI — .0044 .0006 — .0008 .0031 — .0062 — .0083 — .0003 — .0131’

AR! — .0039 — .0035 .0055 .0029’ — .0036 — .0039 .0033 — .0005 — .b036
MECH .0034 .0029 — .0019 — .0015 — .0023 — .0015 .0125’ — .0011
SHOP .0002 .0003 — .0059 .0028’ .0039 — .002 7 — .0064 .0005 — .0028
LIST .0197 — .0014 — .0044 — .0035’ .004 3 — .0087’ .0009 .0012 — .0034
PIllS — .0039 — .0009 — .0046’ .0004 .0066 .0038* .0008 — .0003 .0024

SI — .0077’ — .00 54 — .0154’ .0007 — .0129 — .0024 — .0012 — .0002 — .0049
S2 — .0096’ .0020 .0014 .0003 .0010 .0019 .0021 — .0003 .0035

~~ 
aThP variable did not appear in the regress ion equation at Lhis step.

bthe v ar iable w as u*ed at this step in the regres s ion , hut the coeff ic ient was not si g nificant to two
dec imal places.
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Table A — 2 (( ,.nt Inijed )

.51-: AV CM/CL 194/SD LW FT CM IC ST

Attrition (Continued)

I . ( ‘ ( ( 5  .7122 2.1514 — .1209 — .1840 1.7533 — .052 7 .1288 1 .7758

.11(12-S — .0042 .0004 — .0009 .0050 — .0056 — .0081 — .0003 — .0130’
As h - . si-. 1 — .0044 .0061 .0030’ — .0034 — .0035 .0033 — .0005 - .0030

.01)31 .0031 — .0020 — .0016 — .0035 — .0033 .0124’ — .0011 — .0007
SIIOI’ .0001 — .0002 — .0057 .0028’ .0035 — .0033 — .0064 .000 6 — .0015
LIST .0089 — .0019 — .0040 — .0034’ .0025 — .0096’ .0005 .0014 — .004 2
PMTS — .003 7 — .0009 — .0046’ .0004 .0056 .004 6’ .0008 — .0003 .0022

51 — .0074 — .0053 — .0150’ .0007 — .0133 — .0022 — .0021 — .0002 — .006 7
S2 — .0 1)4 ’ .0016 .0016 .0001 — .0011 .0016 .0012 — .0001 .0041
S3 — .0013 .0031 — .0017 .0009 .0123 — .0050 .0031 — .0009 — .0041
Step S
Const.int ( .52 84  .8102 2.4540 — .1092 .2124 1.73 .0031 .2140 1.8399
CCI .0026 — .004 2 — .0005 — .0008 .0050 — .0155 .0031 — .00001 — .0130’
ARI — .004 2 — .0036 .00 65 .0030’ — .0033 — .0036 .0031 — .0006 — .0025
MECII .0028 .0029 — .0032 — .0016 — .0036 — .0005 .0031 — .0009 — .0010
SHOP — .0(10 1 — .0006 — .0052 .0028’ .0034 — .0034 .0031 .0009 — .0007

LIST .0092 — .0012 — .0023 —.0034’ .0026 — .0099 .0031 .0016 — .004 7
PIllS — .003? — .0004 — .0045’ .0004 .0056 .0047’ .0031 — .0002 .0025
51 — .0075 — .0042 — .0139’ .0007 — .0137 — .0027 .0031 — .00001 — .0023
S2 — .0095’ .0021 .0029 .0001 — .0013 .0017 .0031 — .0001 .0038
53 - .0011 .0042 — .0006 .0009 .0123 — .0151 .0031 — .0006 — .0032
S4 — .0007 — .0048 — .0071* — .0003 .0009 .0010 .0031 — .0020’ — .0044
Step b -
Constant 1.8433 —6969 2.4796 .0294 — .6356 1.60 .22 .1899 2 .6029
CCI .00 13 — .0030 - .0010 — .0009 .0050 — .0050 — .006 7 — .00002 — .0141*
ARt - .0070 — .0018 .0074 .0032* — .0031 — .0038 .0031 — .0007 .0016

MECH .1)1)12 .0029 — .0034 — .0020 — .004 5 — .0004 .0118’ — .0009 .0008
SIll)? .0027 — .0007 — .0044 .0036* .0027 — .0037 — .00 76 .0009 — .0016
LIST .0125 — .0007 — .0015 — .0033’ .0033 — .00984 .0003 .0015 — .0050
PMTS - .1)1)27 — .0004 — .0047’ .0006 .004 7 .0046’ .0025 — .0002 .0030
SI — .0057 — .004 1 — .0127’ .0011 — .0162 — .0029 .0017 — .0001 .0042
S2 — .0100’ .0012 .0030 .0006 — .0015 .0018 .0009 — .0001 .0041
S3 .004 1 .004 3 — .0005 .0011 .0122 — .0053’ .0033 — .0006 — .0008
S4 .0012 — .0039 — .0070’ _ 0000

b .0001 .0006 — .0021’ — .004 7
55 — .1) 140’ — .0077’ — .0029 — .0033’ .0058 .0022 — .0077’ — .0005 — .0108’
Step 7

Constant 2.2’.IO .7473 2.0569 .0441 .1342 1.51 .22 .1793 2.6133
CCI .1)1)18 - .0023 .0001 .0007 — .0004 — .0044 — .0058 — .0001 — .0139
ART - .0066 .0002 .0046 .0030’ - .0032 — .0034 .0038 — .0006 .0019
MECII - .0022 .0051 — .0028 — .0020 — 0025 — .0004 .0106 - .0008 .0008
SHOP .0024 — .0005 — .004 3 .0036’ .0024 — .0036 — .0079 .0009 — .0017
LIST .0123 -.0009 — .0006 — .0035’ .0006 — .0096’ .0007 .0015 — .0046
PIllS — .0038 — .0003 — .0022 .0005 .0051 .0050’ .0016 — .0002 .0030
51 - .0064 — .0033 — .0136 .0010 — .0156 — .0030 .0019 — .00003 — .004 2

aThe v..rjablt. did nut appear In the regression equation at this step.

b1i,~ variable was used at this step in the regress ion, but the coeffic ient was not significant to two
dec l.s1 places.
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Table 6—2 (Continued)

RE AU CM/ :I. 1*4/50 LW FT GM IC SI

A t t r i t i on  (Co.,tinut.d)

Step 7 (Continued)

S2 — .0012’ .0033 .0079’ .0004 — .0005 .0021 — .0003 — .0001 .0042
S3 .0017 .0044 .0012 .0010 .0120 — .0051’ .0026 — .0005 — .0011
54 .0006 — .0018 - .0039 — .0010 — .0028 .0009 __ a — .0020’ — .004 5
S5 -.0161’ — .0028 — .0005 — .0034’ .0028 .0030 — .0008 .0006 — .0107
Sb .0044 — .0079’ — .0093’ .0006 .0074 — .0021 .0039’ — .0004 — .0009
Step 8

Constant 1.8842 .0649 1.3329 .0779 —2.0944 1.34 .32 .3056 2.1941
OCT .0002 — .0029 .0005 — .0010 .0019 — .0202 — .0071 .ooooo6 — .0141’
ARt — .0044 .0008 .0051 .0028’ — .0016 — .0021 .0039 — .0007 .0014
MEC H — .0030 .0046 — .0037 — .0021 .0014 .0011 .0107 — .0010 •0000

b

SHOP .0014 .0004 — .0044 .0033’ .0025 — .0032 — .009! .0010 - .0002
LIST .0014 — .0003 .0010 — .0038’ .0064 — .0085’ — .0002 .0015 — .0064
PIllS — .004 1 .0003 — .000 7 .0004 .0054 .0050’ .0011 — .0002 .0030
Si — .0072 — .0031 — .0116’ .0011 — .0189 — .0031 — .0041 — .00001 — .0027
S2 — .0100’ .0030 .0072’ .0004 .0026 .0011 — .0011 _~00000b .oo~s
S3 — .0005 .004 5 .0013 .0010 .0084 — .0053’ .0027 — .0030 — .0011
S4 - .0003 — .0024 — .0049’ — .0002 - .0035 .0006 — .0004 — .0020’ - .0032
S5 — .0175’ — .0026 .0001 — .0037’ .0014 .004 5 — .0098 .000 5 — .0095’

S6 .0022 — .0078* .0079’ .0005 .0120* — .0025 .04 25 — .0030 — .0002
S7 .0042 .0022 .0022 — .0005 a .0012 .0013 .0006 — .0033

_ a .0801 — .1525’ — .013.4 .2 734 ’ .068 9 — .0397 — .0070 __ a

DOS .0093 .0009 — .0059 .0020’ .0033 — .0059’ .0049 — .0018’ .0035

Constant 1.8366 — .0057 1.2091 .0746 2.1494 1 .25 .4 % .0018’ 2 . 2 147  -
CCI — .0004 — .0032 .0048 — .1)0 11 .0008 — .0038 — .00 73 — .0018’ — .0139’
AR! — .0035 .0011 .0050 .0028’ — .0016 — .0014 .0047 — .0018’ .0014
MECII — .0022 .0048 — .0037 — .0021’ .0015 .002t .0103 — .0018’ .0002
SHOP — .0010 .0006 — .0034 .0033’ .0023 — .0036 — .0088 — .0018’ — .0002

LIST .0153 — .0004 .0022 — .0037* .0067 — .0083’ — .0004 — .0018’ — .0065
P1415 — .0052 .0003 — .0011 .0004 .0052 .0051’ .0014 — .0018’ .0030
Si — .0064 — .0032 — .0098’ .0011 — .0183 — .0037 .0009 — .0018’ .0026

S2 — .0064 .0031 .0080’ .0004 .0022 .0006 — .0014 — .0018* .0047

S3 .004 3 .0064 .0021 .0009 .0086 — .0056* .0025 — .0018* — .0011
S4 .0039 — .0029 — .0052’ — .0002 — .0035 .0006 — .0003 — .0018’ — .0032
S5 — .0176 — .0027 .0017 — .0037’ .0016 .0038 — .0107’ — .0018’ — .0096’
Sb .0032 — .0017* — .0061’ .0005 .0101’ — .0031 .0020 — .0018* — .0001
Si 

- 
.0039 .0023 .003(1 — .0005 __ a 

.0012 .0021 — .0018’ — .000 3
17 .0844’ .1625’ — .0141) .2 710’ .0 736 — .0573 — .0018’ 

__
a

DOS .0106 .0001 — .0071 .01(20’ .00:10 — .1)059’ .0031 — .0018’ .0036
S8 — .0172’ .0022 — .0095k .04) 02 .0014 .0038 .0042 — .0018’ — .0005

Step 10
constant 2.0992 — .0558 1.1694 .0795 .0014’ 1.26 .44 .304 6 2.1524

OCT — .01)03 — .0039 .004,0 — .1)010 .0014’ — .003 7 — .0076 .0001 — .04 13’

‘The variable did not appear in the regression equation at this step.

bIb. vartable was used at thia step in thg regression , but the coefficien t was not significant to two
dec ima l places.
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Table A—I (coat In,it’d)

SE AV 1*1/CL 191/SI) 17.1 FT CM IC ST

A ttritio n (Continued)

Step (0 (Gon Li l)U.~d)

ARt — .01)12 .0010 .0042 .0029’ .0014 — .0013 .0041 — .0007 .0009
MEC)I — .0017 .0072’ — .0044 — .0022’ .0014 .0020 .0098 — .0009 .0003
SHOP — .0)112 — .0008 — .0033 .0033* .0014 — .0036 — .0085 .0010 —.0002
ETSI .0136 .0003 .0022 — .0038 .0014 — .0083’ — .0005 .0015 — .0066
PIllS — .0056 .0007 — .0008 .0004 .0014 .0051’ .0013 — .0001 .0031
51 — .0057 — .0050 — .0108’ .0011 .0014 — .0038 .0008 .00003 — .0022
S2 — .0071 .0029 .0081’ .0004 .0014 .0060 — .0011 .00001 .0048
S3 .004 3 .0053* .0018 .0010 .0014 — .0057’ .0027 — .0003 — .0010
S4 .0053 — .0032 — .0053’ — .0002 .0014 .0006 — .0006 — .0020’ — .0033
S5 — .1)178’ — .0033 .0015 — .0037’ .0014 .0039 — .0109’ .0005 — .0096
Sb .0028 — .0087’ — .0069’ .0005 .0014 — .0030 .0018 — .0003 _~0000b

Si .0040 .0020 .0024 — .0005 .0014 .0012 .0025 .0007 — .0035
17 — .06 13 .0918’ .1663’ — .0136 .0014 .0739 — .064 6 — .0068
DeS .1)094 — .0032 - — .0079’ .0020’ .0014 — .0059’ .0028 — .0017 .0037
S8 — .1)177’ .0012 — .0104 .0003 .0014 .0038 .0036 a — .0006
S9 - .1)009 .0070’ .0048’ — .0004 .0014 — .0004 .0019 — .0003 .0008
Step 11

Constant 1.9475 — .0542 .0048’ — .0004 .0014 1.25 .43 — .0003 2.1243

CCI .0001 — .0036 .0048’ — .0004 .0014 — .0038 — .0073 — .0003 — .0185’

AR ! —.0027 .0015 .0048’ — .0004 .0014 — .0013 .0050 — .0003 — .0004
LIECII —0014 .0070’ 

- .0048’ — .0004 .0014 — .0023 .0094 — .0003 — .0002
SHOP — .0023 — .0002 .0048’ — .0004 .0014 — .0038 — .0082 — .0003 .0026
LIST .0140 .0001 .0048’ — .0004 .0014 — .0080’ .0002 — .0003 — .0082
p~crs — .0058 — .0007 .0048’ — .0004 .0014 .0048’ .0006 — .0003 .0031
SI — .0059 — .0046 .0048’ — .0004 .0014 — .0032 .0010 — .0003 .0042
52 — .0071 .0030 .0048’ — .0004 .0014 .0011 — .0012 — .0003 .0056’
S3 .004 1 .0057’ .0048’ — .0004 .0014 — .0058 .0025 — .0003 — .0006
S4 .004 3 — .0031 .0048’ — .0004 .0014 .0008 — .0004 — .0003 — .0031

S5 — .1)182’ — .0026 .0048’ — .0004 .0014 .004 5 — .0100’ — .0003 — .0106’
56 .0026 — .0087’ .0048’ — .0004 .0014 — .1)028 .0023 — .0003 .0007
S7 .04))’) .0022 .0048’ — .0004 .0014 .0012 .18)31 — .004)3 — .0046’
17 — .0314 .0915’ .0048’ — .0004 .0014 .4)4,87 — .0664 — .0003

DOS .0108 .0032 .0048’ — .0004 .0014 — .1)056 .0027 — .0003 .0031
S8 — .0179’ .001 2 .0048’ — .0004 .0014 .0042 .0039 — .000 3 — .0010
S9 .0001 .0068’ .0048’ — .0004 .0014 — .0002 .0020 - .0003 .0010
Sb .0026 — .0025 .0048’ — .0004 .0014 — .0022 — .0031 — .0003 .0065
Step 12 -

Constant 1.94 35 — .1990 1.1780 .0988 —2.0480 1.23 — .0031 .2664 2.8490
CCI .0002 — .0044 .0057 — .0011 .0024 — .0033 — .0031 .0006 — .0180’
ART — .0031 .0019 .0040 .0029’ .0015 — .0008 — .0031 — .0011 .0012
MECH — .0015 .0068’ — .0046 — .0024’ .0019 .0010 — .0031 — .0008 .0030

5Ihe variable did not appea r in the regressio n equation at this step .

-‘ bIhe variable was used at this step in the regression, but the coeffi c ient was not sig nificant to two
dec i.al places. Till
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Table /t—2 (Coat inued )

AL Ày 1*4/eL 1*1/SD LW FT GM IC ST

At t r i t jøn  (Continued)

Step 12 (Continued)

SHOP — .0026 0000b — .0031 .0034’ .0035 — .0034 — .0031 .0009 — .0008
LIST .0137 — .0009 .0024 — .0034* .0053 — .0072 — .0031 .0009 — .0086
PIllS — .0060 .001 1 — .0008 .0004 .0078 .0047’ — .0031 .0001 .0027
SI — .0064 — .004 5 — .0108’ .0011 — .0266’ — .0036 — .0031 — .0004 — .0066
S2 — .0068 .0034 .0077’ .0006 .0015 .0017 — .0031 .0001 .0050
S3 .0043 .0057’ .0020 .0014 .0014 — .0058’ — .0031 — .0002 — .0026
S4 .0046 — .0027 — .0056’ .0002 — .0001 .0007 — .0031 — .0021’ — .0041

SS — .0189’ — .0009 .0011 — .0038’ — .0017 .004 7 — .0031 .0006 — .0099’
S6 .0025 — .008)’ — .0073’ .0007 .0114’ — .0029 — .0031 — .0003 .0002
Si .004 1 .00 20 .0023 — .0004 — .0012 .0012 — .0031 — .0007 — .0047’

ti — .030 7 .0812 .166(1’ — .4)133 — .224 7 .0251 — .0031 — .0648 a

DCS .0115 — .0020 — .0079’ .0021’ — .0002 — .0059’ — .0031 — .0017 .0016

S8 _ .0183* .0024 — .0101 .0006 — .0022 .004 2 — .0031 a — .0016
S9 — .0002 .0067’ .0046’ — .0001 .004 3 — .0001 — .0031 — .0001 .0007
S10 .0022 — .0022 __ a a a — .0022 — .0031 .0040
SlI .0017 — .004 1 .0016 — .0023’ .0034 — .0007 — .0031 .0046

_ a .0303 a a .6429’ .0388 — .0031 .0634 — .0488

alhe variable did not appear in the regression equation at this step.

bThe variable was used at this step in the regression , but the coefficient was not significant to two
decimal places.
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