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I1. Sf-SU LEMENTARY NOTES 12. SPONORING MILITARY ACTIVITY

/oiOffice of Naval Research.

,measures of perceived unit organizational climate and ratings of
job proficiency on a selected sample of young Naval officers ending
their period of obligated military service in each of three successive
years were collected.during the three y~a -p..r%.o'a The cumulative total
of 3,628 officers in the sample was studied to: q)etermine if there
were significant differences in organizational climate perceptions and
job performance between 9fficers who stayed in the Navy (stayer-s&and
those who left f-leavera)-, (W devel~p prediction models to discriminate
between stayers and leavers; and, (p) test the prediction capability of
the models on the same groups a year latr and tes. the models on a new
group a year after model developnent. biscriminai unction Analysis
models applied to data from the two Minimum Service Requirement (MSR)
groups improved over chance in predicting stayers by 25 percentage points
for the MSR 73 model and 35 percentage points for the MSR 74 model.
The models' performance when applied to data collected from the same
groups a year later showed deterioration in stayer prediction in the
first case by 6.0 percent and in the second case by 22.6 percent. Over-
all the total correct prediction of stayers dropped by 4.3 percent for
the MSR 73 model and by 10.7 percent for the MSR 74 model. The perform-
ance of the models developed on one MSR group suffered substantial dete-
rioration when applied to other MSR groups. This may suggest that the
MSR group, as a data division for testing, is too gross for the develop-
ment and refinement of a predictor model for officer retention.• ,. ,.Continued-
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The Itudy results demonstrate! that there is a idifferen.'e be:ween
stayers and leavers in perception of unit oigani ionl climate and n
job perforhapce and that these differences nay e pred ctiv? of tayi g
or leaving, Qthat predictive models developee o 5R) gr :)up d terirate in
performance when applied to data from thS s me gr up ii a s ccee ing ear
or when applied to different MSR groups: '(ttat it is inpossible o

;OWJ ton the basi ,a one year comparison, the e> tent and dgree of m,)del
performance% t hat the longitudinal trackinc of young aval offi ers s
feasible and within the existing reporting capability f Bu ers. The
exercise of this technique could prove of value in det rmin.ng W t t ac'
or career patterns, when correlated with perceptions o uni: org iza ic
climate and individual performance, provide the greate t re:urn inest
ment in young Naval officer retention.
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EXECUTIVE SUMMARY

Prediction of personnel turnover has been studied for a

variety of employee classifications and predictor variables

including intelligence and aptitude test scores, interest

patterns, personality traits, biographical data and job

satisfaction (Schuh, 1967).

Turnover--the identification and counting of leavers

and stayers after a specific period of time--is the criterion

of most of the reported studies. Generally, the findings

tend to document why leavers leave and what characteristics

of people could be used in screening procedures to reduce

turnover.

This study attacks the turnover/retention problem by

looking primarily at the stayer rather than the leaver in

hopes of finding factors influencing career decisions over

which management has some control. In addition to, or in

spite of, personal factors such as spouse's opinion and the

influence of earlier life, acts of God and the state of the

job market, are management policy and practice as perceived

at the unit level predictive of staying or leaving? Based

upon practical experience and research findings concerning

the effect of intrinsic factors on overall job satisfaction

(Dunnette, Campbell and Hakel, 1967), we thought the answer

would be yes for a group of junior managers.

Our hypothesis is that organizational climate at
the unit level exerts a major influence on the
making of a career decision. Thus, the measure-
ment of individual perceptions of unit
organizational climate may well be predictive
of whether the individual will elect to remain
in place or to change jobs when presented with
the option. -S-

-I- dta Soution
miomp faHuon



However, individuals who are not performing well, and

are told so by their bosses, may prefer to leave if provided

the opportunity to do so no matter how favorably they per-

ceive their unit's organizational climate prior to their

career decision. Most formal organizations are constantly

developing information concerning their junior managers in

order to be able to make judgments as to those they wish to

retain and those they do not wish to retain, based on a host

of organizational considerations. In other words, the intent

is on a successive culling of what is believed to be the most

capable managers based upon past and current individual

performance.

We shall conclude that those who elect to stay in their

organizations do indeed see them in a better light than those

who do not choose to stay. This conclusion will lead us to

the proposition that these individuals, when they reach a

career decision point, who like their organization and whom

the organization believes are performing well have a greater

probability of making the early career decision to remain with

the organization than those who perceive their unit organiza-

tional climate less favorably and whose performance the

organization has judged comparatively lower.

Our exploratory study looks at the job performance of

young Naval officers together with their perception of their

unit organizational climate, and then examines whether measures

of these factors are predictive of staying in the Navy. One

might ask why we do not simply query these officers as to

whether they plan to stay or leave. It has been our experience

that young managers in large, formal, hierarchically structured

organizations can be expected to answer that question: "Of

course I plan to stay" in order to protect his or her options.

-2- A-
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As for exit interviews, they are after the fact and also, of

course, touch only reasons for leaving which may or may not be

candid. One final preliminary observation: a practical

question can be asked as to what can be done with statistics

on stayers and leavers obtained in the fashion we propose.

We suggest that in addition to overall organization manpower

planning and policy formulation, organization development

techniques might be applied at the unit level to maintain

areas of strength and improve or eliminate problem areas

thereby increasing the odds of decisions to stay by managers

who are performing comparatively well.

A. FINDINGS

Details of all findings of the study can be found in

major findings of each prior technical report. The major

findings of all phases of the study are stated below.

* The results of the first phase of this study
validated the research design and documented a
statistically significant difference between
stayers and leavers in terms of their job per-
formance and perceptions of unit organizational
climate.

" During the entire course of this study, the
feasibility of tracking the young naval officer
has been demonstrated. The determination of
the effect of various career tracks or patterns
on personnel retention is a technique presently
used in large companies in the private sector.

I This kind of focus on retention at the individual
level as opposed to the macro level is consistent
with the current emphasis on Navy manpower plan-
ning with such systems as NAMPS.

" Models were developed on two separate MSR Groups
which improved over chance, by 25 percent and
35 percent respectively, the prediction of a
stayer at that individual's MSRI.

-3- Caia' Sotions
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* This final phase of the investigation of young
officer retention indicated an expected deteri-
oration in the models' performance as initially
predicted stayers subsequently became leavers.

With study termination after the second year of
testing, there are only two data points. An
authoritative assessment of the models' potential
cannot be made on this limited comparison. At
this point, our findings can only state that the
results do not di5agree with the study hypothesis.

B. CONCLUSIONS

" After looking at test results of the data collected,
there is evidence to indicate that not only are
the populations of young officers from three source
groups in three warfare specialties different
between MSR groups but also differences exist be-
tween subgroups. There appears to be a need to
develop separate models for each subgroup within
source and warfare specialty as well as different
models for the FY quarters between MSRI and MSR
+ 2 years. Additionally, the evidence suggests
the possibility of some nonlinear relationships
between some of the subgroups and the predictor
variables. Further investigation of this rela-
tionship appears warranted.

* It is reasonable to expect management at the unit
level to be able to improve retention; however,
there are practical limits to such efforts. To be
cost effective, they must be part of an orchestrated
effort involving all organizational levels through
time. One would expect that organization policy
concerning entry requirements, job change, promo-
tion and training opportunities and competitive
benefits will be supportive of unit retention im-
provement efforts and that management practice of
various levels of the organization and across
units is consistent in terms of emphasis and re-
source allocation to organizational climate
improvement.

-4-
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0 The prediction of stayers based upon factors over
which an organization has control is possible.
The type of prediction used in this study, and
the longitudinal tracking of the "retained indi-
vidual," suggest that it is possible for management
to calculate cost avoidance as a function of
retention. Organizations can measure on a cost
basis the retention success of every organization-
al unit. Periodic review of these data as an
"early warning device" can bc the basis for im-
provement actions at all organization levels
coupled with policy planning as the organization's
growth profile changes through time.

a The results of this study must certainly be due
in part to the Navy's existing Human Resources
Management Program and perhaps would be different
in other times and for other organizations.

-5- Soau'tons



FOOTNOTES

1. A. J. Schuh. The Predictability of Employee Tenure: A
Review of the Literature. Personnel Psychology. 1967.

Vol. 20.

2. M. D. Dunnette, J. P. Campbell and M. D. Hakel. Factors
Contributing T.Io Job Satisfaction and Job Dissatisfaction
In Six Occupational Groups. Organizational Behavior and
Human Performance. 1967.
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I. INTRODUCTION

For the past three decades young men of the United

States were faced with a prospect of a period of military

service in one of the Armed Forces. Tn many cases this

prospect was enhanced by the possibility of the draft. Each

of the uniform services benefited directly or indirectly

from this draft enhanced environment. As a result, the

situation created a dependence on the draft as a principal

source of military manpower. This pressure on draft

eligible young men to either enlist in a service of their

choice or face involuntary service in the Army created a

climate in which voluntary enlistment flourished and

candidates for service training were plentiful. For

example, the Army used the induction system almost exclu-

sively to supply enlisted recruits. At the same time the

Marine Corps relied on volunteers to maintain its neeided

personnel level. Through the years the Navy's officer corps

was one of the beneficiaries of the draft in terms of clear

choices between enlisted and officer status if one qualified

for an officer program. The choice was not whether one

would enter the Navy but rather whether one would enter the

Navy Officer Training Program if qualified or Naval enlisted

status to avoid being drafted into the Army.

With the winding down of the War in Vietnam, public

pressuie to end the draft increased steadily during the late

1960's and culminated in the expiration of the authority

to draft on July ist, 1973. As a practical matter, the era

of the All Volunteer Force (AVF) or "zero draft environment"

began several months earlier as no men were drafted into

the Armed Forces after December 1972.

I-1 {LUaa Solutions _
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The commitment of the Defense Department to the all

volunteer concept was announced by Deputy Secretary of

Defense William P. Clements Jr. in August 1973 when he said,

"the all volunteer force which our society wants, in my

considered judgement, can be achieved and maintained. 'li/ The

events of the subsequent years have largely validated this

statement.

The Navy, faced with a set of unknowns in effecting

transition to the all volunteer force, commissioned an

extensive research program to study various aspects of the

transition and to attempt to predict some of the effects.

This study is a product of that major effort entitled the

Office of Naval Research AVF Manpower R&D Program. This

report is the last of three reports and an article accepted

for publication on progress made in the study of Naval

Officer Retention in an all Volunteer Force Environment. It

is a further assessment, on an Officer sample, of the possible

impact of unit organizational climate and officer proficiency

(Job Performance) on officer decisions to resign or not at

the expiration of the initial period of obligated service.

The study was envisioned as a longitudinal project over

a five year period of transition from a draft enhanced

environment to an all volunteer force environment. A five

year period was selected because it is the longest period

of obligation derived from any commissioning source of Naval

officers: the U.S. Naval Academy. Termination of the study

prior to the collection of data for the five year period

precludes analysis of the full transitional period. Never-

theless, the data gathered have been analyzed toward predic-

ting those numbers of young officers approaching or having

reached their minimum obligated service who will elect to

become careerists.

1-2s1-2 Uaa Solutions
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/ William P. Clements, Jr., quoted in U.S. News, 75:41,

August 6, 1973.
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II. BACKGROUND

The first study in this series treated the retention

experience of those officers in the third and fourth

quarters of fiscal year (FY) 1973. This was a truncated

group because the study did not begin until January 1, 1973.

The second phase of the study examined the retention expe-

rience of those officers whose expiration of obligated

service occurred during FY 1974, called MSR 1974. Thus, we

had half of MSR 73 and all of MSR 74 under observation at

the beginning of this third study phase which was directed

at MSR 75 (FY 1975) or, in other words, those officers

whose minimum service requirement initial date (MSRI)

occurred during the period July 1974 - June 1975.

A. THE NAVAL OFFICER RETENTION PROBLEM--AN UPDATE

We have previously described three reasons why the

career decisions of young Naval officers were chosen for

study. First was the fact that improved retention in

general and selective retention in particular is still

necessary as indicated by the retention statistics which

follow. Second, the initial career decision is viewed as

critically important to selective retention and, therefore,
results can be expected to have applicability to Navy

officer groups further along their career paths. Third, it

became evident after more than a year in the AVF environment

that efforts to retain increased numbers of line warfare

officers of the type under investigation in this study had

not met with any dramatic success. After one additional year

in the AVF environment, this statement is still true. As a

11-1 (,dJata Solutions



c(xasequenco, the possibility of developing information upon

which improved selective retention strategies can be based is

considered well worth further exploration. To these three

factors we can now add a fourth reason for studying career

decisions. We will conclude in this phase that the basic

unit for studying retention strategies for young naval offi-

cms is not the year but moye likely the quarter in which

completion of minimum obligated service occurs. The fine

tuning necessary for maximum benefit of a selective retention

strategy does not appear to be favorably derived from a unit

as gross as the year. A discussion of this point follows in

Chapter IV.

The evolution of the retention problem for fiscal years

1967 through 1975 is shown in Tables 11-1, 11-2 and 11-3

following.- Although there has been some improvement in

retention in the pilot and submarine communities, retention

is still a problem. The increase noted in the surface

community is more apparent than real and results in part from

deleting the non-surface warfare qualified officers (ll0x)

from the retention calculation. It is possible that these

non-surface warfare qualified officers (whatever the reason)

are more likely to leave the service than their warfare

qualified peers: however, statistical evidence is Iacking to

support this possibility.

B. CURRENT METHOD OF DETERMINING NAVAL OFFICER RETENTION

Retention rate is defined as the ratio of officers in a

given category on active duty at MSR plus two years to the

same category of officers in the beginning inventory adjusted

for involuntary losses. Retention is calculated at MSR plus

two years. A fuller discussion of retention as differenti-

ated from the concept of "continuation" is presented in

Annex A.

11-2 a a
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C. FACTORS INFLUENCING CAREER DECISIONS

Career motivation factors have been a focus of Navy
personnel research for more than a decade. Studies have
indicated fhat many, rather than a few personal, organiza-
tional, economic and social factors influence an individual's
decision to make the Navy a career. See Annex B for a
brief discussion of factors selected for study in this
research.
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Footnotes

1/Unpublished data obtained from the Bureau of Naval
Personnel (Pers-402d), August 1976.
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III. THE STUDY METHOD

This chapter includes a description of the methodology

used to accomplish the study objectives. It contains a

discussion of the composition of the target sample, the

reason for its selection and some of its characteristics

in terms of its relationship with the officer population.

Factors impacting the target sample and their effects on

the study are also noted. The method and techniques used

to collect the data are explained along with a description

of the measures of officer performance and organizational

climate.

A. THE STUDY OBJECTIVES

The objectives of the study remained unchanged for

Phase III, viz: to assess the effect and impact of unit

organization climate and job performance on young Naval

officers' decisions to make the Navy a career. Toward

these objectives the following hypotheses were formulated

for consideration:

I 1 There is no difference between young officers who
decide to remain in the Navy and young officers
who decide to leave the Navy in terms of job
proficiency.

H2 There is no difference between young officers whodecide to remain in the Navy and young officers who

decide to leave the Navy in terms of their perceived
organization climate.

III-i data Solutions
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B. CONSTRAINTS

The following constraints were imposed to focus the

study on the target population:

e The phase of the study was limited to Naval officers
whose Minimum Service Requirement or the point at
which career decisions were to be made occurred
between July 1, 1974 and June 30, 1971, i.e., MSR
in FY 1975 (MSR 75).

e The study was limited to unrestricted line officers
in the surface, submarine and aviation (pilot)
communities.

* The study was limited to four source groups which
supply new Naval officers: U.S. Naval Academy
(USNA), Naval Reserve Officer Training Corps
Scholarship (NROTC-R), Officer Candidate School (OCS),
and Aviation Officer Candidate (AOC) training.

C. ASSUMPTIONS

Other factors which may be nominated as influencing

career decisions, beyond the scope of this study, provided

the rationale for the following assumptions:

o The presence or absence of personal factors influenc-
ing early career decisions, e.g., health, wife's
opinion, father's occupation were equally distri-
buted among the sample of officers chosen for this
study.

* Each officer in the sample was equally likely to en-

counter "tough" and "easy" supervisor evaluators of
his or her performance.

e Each officer in the sample was equally likely to en-

counter strong Navy organizational units early in
his or her career.

e The sample of Naval officers under study had the same

career motivation factors beyond the control of the
Navy, such as compensation and the state of the
national economy, as all other Naval officers in All
Volunteer Force Environments through 1975.

111-2 <data Solutions
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D. TiUE TARGET SAMPLE

Since the line warfare community size is the significant

d(torminant of all other community sizes, the composition

Qf the sample is illustrated in Table III-i which follows

and represents the entire number of those officers meeting

the sample criteria in the total line warfare officer

population and available for study.

(01) (03) (04) (06)
Designator USNA AOC NROTC(R) OCS Total

11IX Surface 297 6 375 869 1,547

112X Submarine 86 - 51 27 164

131X Aviation 119 328 56 4 507

Sample N = 502 334 482 900 2,218

Table III-i: COMPOSITION OF THE SAMPLE BY
SOURCE AND DESIGNATOR

The study sample ws obtained by a computer run from the

Bureau of Naval Personnel Officer Master File. The file

was searched and names meeting grade, designator, source

and MSRI criteria were selected consecutively until all

names were drawn. The random character within grade is

enhanced by the continuous mixing effect of accession,

promotions, training and attrition and by the fact that the

initial input is in Social Security Number (SSN) order. It

was assumed that geographic, demographic and other biases

wore minimized by the diversity of the officer input and

the randomness of SSN occurrence within source of initial

poer group.

11 I- 3 1a ,Solutions/
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E. 'HE OFFICER POPULATION

The magnitude of the retention problem in the line

warfare communities was defined in Chapter II. In order

to understand why the study was restricted to the line

warfare segments of the officer corps, an explanation of

the make up of the officer population is necessary.

The size of the various officer and enlisted populations

in the Armed Forces is determined in accordance with

appropriate federal laws. With the size of the active

list of the general line set by statute, the staff corps,

the restricted line, and special duty officers derive

their size by specified percentages of the size of the

unrestricted line. This was the first of two reasons why

the unrestricted line was chosen as the target population.

A second concern was the nature of the officers them-

selves. The study was intended to establish data about the

career choice of the professional Naval officers. The other

types of officers (Supply, Medical, Law, Engineering, etc.)

are more accurately described as Naval officer professionals.

As such, they tend to exhibit characteristics associated

with the professions in response to "professional" types of

duty, different job environments, frequently different pay

scales, and different inducements to make the Navy a career.

As a consequence, our sample was drawn from the line warfare

communities of surface, sub-surface (submarine) and aviation

(pilot). The fourth line warfare community, Special Warfare,

consisted of less than 200 men at the beginning period of

the study and was not considered quantitatively significant

for purposes of the sample.

Our target sample suffered some minor, "natural" losses

such as deaths, humanitarian separations, transfers from the

1114Gala Solultions
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I in( wr IIf aI o mmunity, etc-, These kinds of losses account

foi the dif forenco in the number o[ names on the computer

I ist no, 22? %, and the number descri bed in the target sample

of 2218 as pieviou:ly shown in Table III-i above.

F. THE FY 1973, FY 1974, AND FY 1975 MSR GROUPS

Officers enter the Navy on an initial tout of act ive

duty durinq a given year and with few exceptions are first

identified by Year Group, i.e., year of commissioning. As

time passes, however, the officer becomes part of a

population which is a heterogeneous mixture of inputs from

several year groups and sources. This results from obligated

service varying from individual to individual because of

changes incurred through training and/or post-graduate

education. It is impractical to track individuals by input

year group. Therefore, the Minimum Service Requirement

Initial date (MSRI) was developed in the Bureau of Naval

Personnel, and shows the end of initial obligated service

for all officers. This MSRI date is attached to an officer's

record two years priot to the end of the officer's obligated

serviceT however, it is dropped at MSR+2 when an officer's

permanent career status is assumed.

As a result of adding tho FY 1975 officers, the overall

study now has three samples--FY 73, FY 74 and FY 75. Table

II-2 shows the loss experience of these three groups. MSR

73/3 and 73/4 losses are sLumed for the two quarters. All

subsnquent MSR 73 losses, all MSR 74 losses and MSR 75 losses

are shown by quarter occurring.

As shown in the table, there is little quantitative

comparability in the loss experience of the three MSR groups

u11-, Solutions
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73 74

3rd-4th ist 2nd ?r'j 4tki

Begin Sub- Begin
Stienqth Total Strength

S L L L L

01 79 fC 10 69 10 4 2

IiIx )4 73 55 18 55 17 Q 2

06 60 56 4 56 12 5 3

0 1 73 60 13 60 4 2 7

11 i2X 04 34 30 4 30 4 1 1

06 20 14 6 14 5 0 2

01 79 71 8 Ti 5 0 2

131X 04 76 64 12 64 5 3 2

06/:-)3 69 62 7 62 4 1 2

01 214 0 1 20

1liX 04 271. 11 5 "

06 110 29 21 2'

01 52 0 0 i2

112X 04 57 0 1

06 29 4 10

01 106 1 2

131X 04 123 4 8 iC

06/03 276 40 44 15

LEGEND: S = Stayer

L = Leaver

Table 111-2: STAYER/LEAVER POPULAT

I /



475

-74 75

3rd 1 st 2nd 3rd 4th Aggregate
TotalSub-

Sub- Begin Total
V Total Strength

LL L L L L SLS L

0 53 16 53 ( 0 1 3 49 4 49 30

0 3 19 36 3 0 1 3 29 7 29 44

0 36 20 36 A 2 0 1 32 4 32 28

1 46 14 46 2 0 0 6 38 8 38 35

0 1 24 6 24 0 0 0 2 22 2 22 12

o 2 7 7 7 0 0 0 0 7 0 7 13

2 64 7 64 1 0 0 0 63 1 63 16

0 2 54 10 54 2 1 0 1 50 4 50 26

1 2 54 8 54 2 0 0 1 51 3 51 18

2 92 22 192 17 6 4 4 161 31 161 53

ii -i 1<4 97 174 40 8 4 10 112 62 112 159

20 32 78 32 0 0 2 1 29 3 29 81

I1 3 13 39 2 1 3 2 31 8 31 21

1 18 39 11 3 2 3 20 19 20 37

3 & 23 6 1 0 0 0 5 1 5 24

3 14 91 3 2 0 1 86 6 86 20

10 ' 2 31 92 4 2 2 0 84 8 84 39

15 1 2 114 162 13 6 1 3 139 23 139 137

01 252 6 1 2 26 223 29

iliX 04 317 15 8 9 40 245 72

06 668 66 24 19 64 495 173

L 01 86 0 0 0 14 72 14

112X 04 44 2 0 2 6 34 10

06 34 1 4 2 3 24 10

01 115 6 7 1 2 99 16

131X 04 52 1 4 1 0 46 6

06/03 259 22 16 1 3 217 42

'ER POPULATI ON BY QUARTER FOR FY 73, FY 74 AND 
FY 75



nor was any expected. Differences and similarities of the

three samples covered by the study objectives and the

comparative degree of success of the different predictor

models using data from each of the three years is discussed

in Chapter IV.

Table 111-2 presents some loss patterns which are

interesting to note. MSR 73 was tracked through MSR+2 years,

end of FY 75, at which time at least 80% of those officers

who leave the Navy are considered to have left. In the case

of our MSR 73 sample, the retention percentage for the

Surface (lllx) officers is 51.9 percent compared with total

MSR Navy Surface lieutenant retention percentage of 30 percent

as shown in Table 11-3 at a comparable point in time. It

should be pointed out that MSR 73 contained only FY 73 third

and fourth quarter officers: however, the numbers in the

Surface sample by source and designator were of similar

magnitude. The 06 source (OCS) was slightly under represen-

ted, but this was all those individuals in third and fourth

quarter who met the study criteria. MSR 74 at the MSR+I

year point, one year short of the point for "career designa-

tion," had 50.8 percent retention7 however, with one year

to go the retention figure is nearly certain to decrease

and approximate more closely Navy historical data. Other

quick comparisons of MSR 73 with overall Navy retention

percentages within the same community and same rank are:

MSR 73, Submarine--52.8 percent, all Nuclear Submarine

lieutenants--36 percent: MSR 73, aviation (Pilots)--73.2

percent, all Aviation lieutenants (Pilots)--52%. No conclu-

sion is possible as to why these percentages differ except

for the facts that they are derived differently, have

different statistical bases and have different criteria.

The important thing is that they do differ substantially.

111-7 ut S ,in
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Thi3, question is a study by itself- however, in this inves-

tiqation it has been shown that the continuous tracking of

individuals throuqh and beyond the career designation point

is feasible and desirable and could possibly lead to improved

retention forecasting.

G. THE SURVEY INSTRUMENT

An estimate of each officer's perception of his organiza-

tion's climate was obtained with the Organizational Climate

Audit. The OCA is a forty-item, paper and pencil, observa-

tion reporting inventory designed to measure the internal

climate of an organization. A copy of the OCA and the Manual

were provided in the initial technical report. The instru-

ment is a survey of five critical areas of management prac-

tice which shape organization effectiveness (mission accom-

plishments) and organization efficiency (internal process,

methods and policy). The forty items are grouped equally in

assessment of the five areas developed in earlier studies.

These five areas which are called factors are:- /

1. UPWARD INFLUENCE - DOWNWARD INVOLVEMENT

There is good general satisfaction among subordinates
with the way they are treated by their superior.
They feel he is constructive and fair in helping
them: they are able to work out problems with him.
The "boss" is seen as willing to share power. He
is responsive to influence from members of his group.

2. MUTUAL SUPPORT

The subordinates have high confidence and trust in
their supervisor and with each other. There is good
teamwork and helpfulness within the group. Problems
are tackled with joint action.

3. ENCOURAGEMENT OF INITIATIVE

The actions of the superior demonstrate that he
believes his subordinates will act in a mature, self-
controlling, responsive manner. Subordinates are
able to communicate effectively and above b-ard with
each other and their superior.

111-8 data Solutions
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4. ORGANIZATION IMAGE

The organization's management understands the work
and problems of the unit. Information flows easily
to the work unit concerning plans and problems
facing the organization: information flows easily
from the work unit to a listening and responsive
management.

5. REWARDS AND RECOGNITION

Definite rewards and means of recognition exist for
specific improvement objectives which are understood
and accepted by the unit. Rewards and recognition
are used fairly and as often as output or quality
are raised. Opportunities exist for promotions
based upon merit as well as experience. Correction
of mistakes and discipline are handled fairly.

The OCA produces three types of quantified data which

may prove of value in predicting whether or not young officers

decide to remain in the Navy. First, each item produces a

numerical score which, in combination with other item scores

may yield a reliable and valid predictor of officer career

decisions.

Second, each item score can be arithmetically totalled

for an OCA Total Score which can theoretically vary from a

low of 40 to a high of 200. This measure was our initial

nomination as a predictor variable and is used in the models.

Third, each OCA item relates to one of the five factors

or constructs of organizational climate. Eight items

relating to a single factor, placed two on each of the four

pages of the inventory, are scored and totalled to produce a

particular factor score. Each respondent, therefore, can

have five separate factor scores each ranging from a low

of 8 to a high of 40.

Item assignment to factors was in part determined through

factor analysis of pilot study results.2/

A factor analysis conducted after Phase I suggested

some slight change in Factor loadings7 however, in the

111-9 (ata



interest of preserving the integrity of the instrument

through all phases of the study, the decision was made to

retain the original items, item position in the instrument,

and assignment to factors.3
/

The OCA also provides generalized profiles of perception

of organizational climate across organizational units. These

agqr(-gate summaries, while not of primary interest in this

study, do provide information on how young officers electing

to stay in or leave the Navy view their organization at a

given point in time. An example of these profiles is shown

in Annex C.

H. THE OFFICER FITNESS REPORT

A measure of officer proficiency was obtained from

Officer Fitness Reports (OFR) for each officer in the sample.

The information was obtained from official records of each

officer on file in the Records Division of the Bureau of

Naval Personnel. The sensitivity and highly personal nature

of this information was recognized and all personalizing

data, including the name of the reporting senior, was omitted.

A discussion of this procedure and the nature of the OFR is

contained in Annex D.

110ata' Solutions
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Harry D. Kolb. Evaluating and Solving the Problems Of
Organization Improvement: A Handbook for Managers. Humble
Oil and Refining Company, 1968. pp. 71-72. Humble Oil,
Houston, Texas.

21 Data Solutions Corporation, "Interim Team Research and
Evaluation Progress Report," September, 1970, Postal

Service Management Institute, Contract NC-PSMI-70-29,
pp. 37-43.

Data Solutions Corporation, "Technical Report," December
1973, Office of Naval Research, Contract N00014-73-C-0261,
Annex B.
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IV. THE STUDY RESULTS

The results of the last phase of the study are discussed

in this section in the context of the emphasis placed on the

present aspect of the study, i.e. predictor model performance.

To provide perspective, Phases I and II of the study are also

described briefly.

A. COLLECTION OF THE STUDY DATA

A listing of the names of the officers meeting the sample

criteria was obtained from the BuPers Officer Master File.

The procedure used is described in Chapter III. In Phase I,

of 754 questionnaires mailed out, 583 were returned for a 77

percent response. In Phase II, the total number of officers

in MSR 74 meeting the study criteria was used for the sample

with 1,525 questionnaires sent out and 1,317 responses

received for a return percentage of 86 percent. The response

from MSR 75 again has been uniformly excellent (84 percent

return) indicating a high degree of cooperation on the part

of the survey respondents. Table IV-I shows the return

percentages by MSR quarter.

OCA MAIL-OUT/RESPONSE

Quarter Out In _

1 548 420 77

2 440 371 84

3 145 125 86

4 1,085 949 87

Total 2,218 1,865 84

Table IV-1: SURVEY MAIL-OUT/RESPONSE
PERCENTAGE BY MSR
QUARTER -- FY 1975

IV-I data solutoions.
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Additional shrinkage of the sample size was experienced

in matching the respondents and the performance records.

This shrinkage is accounted for by early losses, obliterated

codes and marred OCA's, unavailability of performance records

for official reasons, non-matchable records, e.g., incorrect

designator or Social Security Number, and line warfare

community losses occurring after the study commenced. This

shrinkage is described below:

FY 1975 MSR SAMPLE SHRINKAGE

2,238 - number of officers meeting sample
selection criteria

2,218 - number of addresses of mail-outs
(after subtracting 20 pre-survey
losses)

1,865 - number of survey respondents

1,827 - number in sample (matched OCA's
and OFR's).

The composition of the MSR 75 sample by source and designator

is shown in Table IV-2.

RE USNA NROTC(R) AOC/OCS
DS .(01) (04) (03) (06) TOTAL

1IX/IlIx 252 317 668 1,237

112X 86 44 34 164

131X 115 52 259 426

TOTAL 453 413 961 1,827

Table IV-2: MSR 75 STUDY SAMPLE COMPOSITION BY
SOURCE AND DESIGNATOR

II
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B. PRIOR STUDY RESULTS

The PY 1973 sample of Quarters 3 and 4 was used as a

piil)t study to select the most appropriate predictor measures,

e.q. an average of the three most recent Officer Fitness

Reports (AFR) as the performance index to use throughout

the study. An investigation of the relationship between

otticer proficiCIriy measure-: and p-iceptions o1 organizati c(ral

climate provided evidence that the distribution of OCA scores

for officers with an AFR of seven and above was different

from the OCA scores of officers whose AFR was below seven.

A full discussion of these results is contained in Annex E.

The initial availability of a full year of study data

occurred with MSR 74 when officers with MSRIs in all four

quarters were surveyed. The study emphasis during that year

was not only to test the data for differences between stayers

and leavers but, more importantly, to develop predictor models

with which to improve the capability of predicting stayers.

Since current retention data are gathered after the fact,

prediction for planning purposes is either extrapolation of

these date or by chance, i.e., the flip of a coin. Under

these circumstances a predictor model would be a useful

management tool for manpower and budget planning. Several
models were developed for each of four modelling techniques.

The model judged as performing best in classifying stayers

and leavers was that obtained by Discriminant Function

Analysis. The models developed for the MSR 73 and 74 groups

were found to improve over chance the determination of stayers

by 25 and 35 percent respectively. A complete discussion of

these results is included in Annex F.
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C. RESULTS OF TESTING MODEL PREDICTION ACCURACY

This phase of the study is aimed at shedding light on two

main questions concerning the predictor models. First, as

time passes, what happens to the model's accuracy of predic-

tion? Second, how well do the models built upon data from

one MSR group predict staying and leaving in another MSR

group?

1. Model Predictions Through Time

All of these predictor models are built upon measures of

officer job proficiency and perceptions of their unit's

organizational climato gathered as nearly as possible just

prior to each officer's particular date of satisfying his

Minimum Service Requirement. The first question becomes,

"how well did MSR 73 and MSR 74 model predictions of stayers

and leavers hold up when applied again after another year of

tracking each officer in the study?" Table IV-3 shows the

comparisons of the MSR 73 model applied to MSR 73 + 1

and MSR 73 +2 and Table IV-4 displays the results of the MSR

74 model application to MSR 74 and MSR 74 + 1.

It should be noted that initial prediction by the model

of an individual officer as a stayer who did stay at that

point in time while counted as "correct" could become

"incorrect" with time i.e., the predicted stayer leaves the

Navy between MSR + 1 and MSR + 2 years. In like manner, an

officer initially predicted by the model as a leaver when in

fact is a stayer at MSR + 1 and therefore the transaction is

counted "incorrect" could become "correct" with time i.e.

the predicted leaver does leave the Navy during the period

between MSR + 1 and MSR + 2 years. In those cases where

the initial prediction is stayer at MSR + 1 and the officer

is a stayer at MSR + 2, the "correct" prediction is

IV-4 t~ua[a- Solutions
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,-)nfi irmod--at least to that point in time. Hlowever, where

the ijutia' model prediction is a leaver who in fact is a
leavr at MSR + I (correct) there can be no possible change

in u!,(dIction accuracy at MSP + 2. Finally, where the initial

prediction is a stayer and in fact the officer is a leaver

at M2R + 1 (incorrect), there likewise can be no possible

change in prediction accuracy at MSR + 2.

In summary: Table TV-B shc- m a s]iqht deterioration of

the model's prediction accuracy from MSR 73 + 1 to MSR 73 + 2

by 4.3 percent. The model's leaver prediction increased

slightly by 2.5 percent reflecting the change of leavers who

were initially called stayers but who subsequently became

leavers. Stayer prediction, after another year of tracking

dropped 6 percent. Table IV-4 shows similar but sharper

degradation in stayer prediction by the model in a subsequent

year on MSR 74 data. The change here is 22.6 percent. As

before there was a slight improvement in leaver predictions

of +1.5 percent reflecting again the change of individuals

called leavers who stayed but became leavers the following

year. Overall, the total correct predictions dropped 10.7

percent.

Based on these data, we conclude that models developed

on an MSR group deteriorate in their capacity to predict

stayers correctly within this same group after a substantial

period of time.

2. Prediction Model Built Upon One MSR Group Tested Upon
Another MSR Group

How well does the MSR 73 model predict which MSR 74

officers tracked to MSR + 1 are stayers or leavers and how

well does the MSR 74 model predict which MSR 75 officers will

be stayers and leavers after only a minimum of tracking, i.e.

first quarter FY 75 tracked for four quarters, fourth quarter

FY 75 tracked for 1 quarter? This is the question of

IV-7 Soutons
(aa SOIf rlons



applicability of a model developed on one group to a second

group of the same chronological age as the original group

was during model development.

Table IV-5 shows that there is substantial degradation

of model performance when the MSR 73 + 1 model is tried on

MSR 74 + 1 data. Model performance in stayer/leaver

pi diction as a percentaqe of MSR t(ctal samplo is shown for

both groups. MSR correct stayer prediction was lower for

MSR 74 although correct leaver prediction for MSR 74 was

slightly higher than that of the MSR 73 Holdout group. This

is an anomaly and has no particular significance in view of

the fact that the models were designed to maximize stayer

prediction. There was also a substantial increase in MSR 74

over MSR 73 in the misclassification of leavers as stayers.

Almost one-third were thus misclassified.

Table IV-6 shows similar data comparisons for MSR 74

Experimental/Holdout groups and MSR 75. The same inferences

can be drawn about deterioration in model performance when

using the model developed on MSR 74 for MSR 75 data. At the

time of testing there were 60.7 percent correct predictions

on MSR 75 compared to 39.3 incorrect predictions. On the

other hand, the MSR group on which the model was developed

(MSR 74) had correct predictions in the 80-90 percent range

while the misses were of the order of 15 percent..

In summary, we can conclude on the basis of these data

that models developed on one MSR group suffer substantial

deterioration in performance when applied to other MSR groups.

This may suggest that the MSR year, as a division for testing,

is too gross to attempt to develop and refine a predictor

model for officer retention.

IV-8 Uala- Solut ions
(0o por At IO n



'A cc)r 0 ) r- -

(-A -Al OD Cy) '1 O

r- Ln r- z1 -

j.. 1

L -r- -4 -4 a~i z

Co CO COLL

cnhr~i c 4 0

z
E-4 :Z)

H .I

0 0 0,0 14 U

U C-H 0 H
II II II IIa4 -

a4 -4 !

0 Ln -1

Ln s m L cli r-
d)I I) Ii 1 E-

0 C>E-

X~ C 'U0
C, 'WJ 0)

H-
(IU

> H
-P ci ) 0) -)
Y) > J

H)0 HE-1

H P ) 41 C) U j
() "*1 4 c

4.) 4JU 4-4 4-3

r- H

IV-9



r L 00

0 00 0 M' (3) CF) 0

r-C u7% r-A -L) 0 n rN OD
if 19

H00 cr H N o

0~ 0- Io H~
N>4 d" -4- -NE-4

-4

E-U

r'V4 0

N % ) -4 OD m-4 Ha E-

U041 N (') 4. (' jc wJ H

+z z

O Ln ) Hco O C ) 0

NOIo HO C4

0 ) H<*-- - -C:

14. E-1' C14 C

4.- 0

W) a)) 0)
> >, #

'~ f~,to

U)~l-U

zU) ul U) ]0

H .,1 -H

Q ) 0 a) ) 0
H >> 4J>> 4J1

4-)0) - a

4.) 41U 4-J 4-J

w H

lv- 10



D. DISCUSSION OF MODEL TESTS

In appraising the results of the model tests, the reader

is reminded that the experimenters were playing with a

stacked deck. That is to say, in almost all the possible

comparisons, any change in model performance would more likely

result in deterioration.

Secondly, these results suggest that Lli( u.;e of models

on an MSR year group may be an application which is too gross

to be maximally useful. After detailed analysis of retention

data over a three year period, we believe that the MSR

quarter year may be a more appropriate chronological division

by which to realize the potential for predicting stayers by

models. Greater homogeneity by quarter is present in that

NROTC(R) and USNA officers tend to have MSRs bunched in

quarters three and four with OCS, AOC and other sources more

likely to fall in first, second and to some lesser extent

third quarter.

Thirdly. study termination after the second year of model

testing provides only two data points. It is impossible to

conclude authoritatively the extent and degree of model

performance on the basis of this one year comparison. In

view of this, it is no accident that the study had a five

year longitudinal design. The authors suggest that at some

future time, the Navy may wish to take the experimeta1

design and use it to test fully the hypothesis which

generated our interest in the first place. At this time we

can only state that the results do not disagree with the

study hypothesis.

Finally, in the course of this study, the fact has been

demonstrated that longitudinal tracking of the individual

young officer is feasible and within the reports capability

presently in hand in the Bureau of Naval Personnel. The
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everyday application of this technique could prove of value

in determining what tracks or career patterns, when correlated

with individual performance and perceptions of unit organi-

zational climate, provide the greatest return on investment

in young naval officer retention.
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V. FINDINGS AND CONCLUSIONS

The results of this study provide additional evidence

that intrinsic characteristics of the immediate job environ-

ment influence career decisions. Young naval officers, when

they reach an early career decision point, who like their

organization and whom the organization believes are perform-

ing well, have a greater probability of making the career

decision to remain with the organization than do those who

perceive their unit organizational climate less favorably

and whose performance the organization has judged comparative-

ly lower.

A caution must be offered to those wishing to generalize

these results. The findings and conclusions of this study

are based on data gathered from last half MSR 73, MSR 74 and

MSR 75. The stayer classifications are tentative and further

shifts can be expected from all MSR groups, although MSR 73

should be fairly well stabilized and MSR 74 should be

approaching a similar condition when checked with FY 76 attri-

tion data. Based on historical experience, a second year

of heavy losses in FY 76 can be expected for the MSR 75 group.

A. FINDINGS

Details of all findings of the study can be found in

major findings of each prior technical report. The major

findings of all phases of the study are stated below.

0 The results of the first phase of this study
validated the research design and documented a
statistically significant difference between
stayers and leavers in terms of their job per-
formance and perceptions of unit organizational
climate.

V- 1 a' Solutions
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* During the entire course of this study, the
feasibility of trackinq the young naval officer
has been demonstratod. The determination of
the effect of various career tracks or patterns
on personnel retention is a technique presently
used in large companies in the private sector.
This kind of focus on retention at the individual
level as opposed to the macro level is consistent
with the current emphasi on lavy manpower plan-
ning with such systems as NAMPS.

* Models were developed on two separate MSR Groups
which improved over chance, by 25 percent and
35 percent respectively, the prediction of a
stayer at that individual's MSRI.

e This final phase of the investigation of young
officer retention indicated an expected deteri-
oration in the models' performance as initially
predicted stayers subsequently became leavers.

e With study termination after the second year of
testing, there are only two data points. An
authoritative assessment of the models' poten-
tial cannot be made on this limited comparison.
At this point, our findings can only state that
the results do not disagree with the study
hypothesis.

B. CONCLUSTONS

e After locking at test results of the data collected,
there is evidence to indicate that not only are
the populations of young officers from three source
groups in three warfare specialties different
between MSR groups but also differences exist be-
tween subgroups. There appears to be a need to
develop separate models for each subgroup within
source and warfare specialty as well as different
models for the FY quarters between MSRI and MSR
+ 2 years. Additionally, the evidence suggests
the possibility of some nonlinear relationships
between some of the subgroups and the predictor
variables. Further investigation of this rela-
tionship appears warranted.
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I
0 It is reasonable to expect management at the unit

level to be able to improve retention; however,
there are practical limits to such efforts. To be
cost effective, they must be part of an orchestrated
effort involving all organizational levels through
time. One would expect that organization policy
concerning entry requirements, job change, promo-
tion and training opportunities and competitive
benefits will be supportive of unit retention im-
provement efforts and that management practice of
various levels of the organization and across
units is consistent in terms of emphasis and re-
source allocation to organizational climate
improvement.

0 The prediction of stayers based upon factors over
which an organization has control is possible.
The type of prediction used in this study, and
the longitudinal tracking of the "retained indi-
vidual," suggest that it is possible for management
to calculate cost avoidance as a function of
retention. Organizations can measure on a cost
basis the retention success of every organization-
al unit. Periodic review of these data as an
"early warning device" can be the basis for im-
provement actions at all organization levels
coupled with policy planning as the organization's
growth profile changes through time.

0 The results of this study must certainly be due
in part to the Navy's existing Human Resources
Management Program and perhaps would be different
in other times and for other organizations.
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Annex A

CURRENT METHOD OF DETEPNINING NAVAL OFFICER RETENTION

Although the discussion of this subject appeared in a

prior report, an understanding of the term retention is

needed to appreciate fully the question of what is being

studied and at what point in time. /

Even to many knowledgeable people in the Navy, the word

retention implies a ratio of the number of people remaining

to the number of the same kind of people starting measured

through some period of time. This is not the case. Such a

rate is actually the continuation rate and is specifically

defined as the ratio of the number of officers in a specified

group (source, specialty, etc.) at a specified time on

active duty, to the number of :fficers in the same group at

some prior time, not necessarily at commissioning. Contin-

uation rates are calculated using the following formula:

At
Ct= N

where:

Ct = Continuation Rate for some time period t

At = Number of officers on active duty at time t

N = Number of officers in "starting" inventory.

The point in time at which obligated service ends, i.e.,

initial service requirement from commi, ioning or additional

service requirements from aviation or submarine training, is

called Minimum Service Requirement (Initial Date)--MSP, or

MSRI. This date provides the initial point in time at which

Naval officers may make a career decision to stay in the

Navy or leave. From this point on, office . on continuous

active duty are counted as career officers.
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re fli Lo rae i s dIerinod as tlio i at i-r) of o Ifficers n

(I j ver c2n7-1ategory oii active duty at MSR Ilu two years to

same ;LC( cteoz y -fI officer s in the begining n inve.nt coy

I,, ut ed t f r iv nIlur)t -ir y l o sses.

If we., denote( by N k the number of of ficers on active duty

at M~SP plus K years,, by R kthe retenticin rate to MSR plus

1% 'U1 ild h 1,'k thIet i nv,. Iur UT I' los> 1)., up toU V~.; plIus k

years, then the retention rate to MSR + k years may be

expressed as:

No0 Lk

Retention is calculated at MSR+2 since research has shown

that approximately 80% of the officers who are going to

leave the Navy have done so within two years of the expiration

of their initial service obligation.- This provides a

statistical indication of a qeneral measure of career

rnotivat ion.
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F> otrnotes

--]/ T info ma!, ion contain ed in this. section is based on
unjuibished dita obtained from the Bureau of Naval
Pei sonnel (Pers-402c) , July 1973.

21 Goorge L. Henry and Poy B. Wethy, Optimized Cost Benefits
Associated With Changes In Officer Retention: A

WashFirngton, D.C. p. 17ff.
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Annex B

FACTORS INFLUENCING CAREER DECISIONS

One of the current, more comprehensive efforts in this

area is the study by the team from the Institute for Scial

Research, Univarsity of Michigan. In a technical report

published in December 1973, Bowers considers some perceptions

of naval officers regarding their organizational climate.

Ile concludes that young officers, despite their basically

positive, constructive relationships with supervisors and

peers, view the Navy's organizational climate in relatively

negative terms.- The facts developed in this study, as well

as continuing meetings with knowledgeable managers in the

Bureau of Naval Personnel and discussions withi young officer-,

suggest that two important influences in career decisi)n,,

are (1) how well the individual feels he or ,;he is performillq,

and (2) how well he or she believes the Navy can meet hir or

her personal expectations. In view of the above, the factors

chosen for study here--job proficiency and individual per-

ception of organization climate--are increasingly qermane

to the retention issue. They were selected in the b-lief

that young oflicers are:

0 Determining their suitability for a Navy carer in
terms of how well they perform early career assign-
ments.

e Forming opinions as to a Navy career based upon an
extrapolation of their perception of their current
organization's climate.

The current research seeks to determine if there is a

meaningful difference between officers who decide to remain

in the Navy and officers who decide to leave the Navy in

terms of perceived organizational climate and job proficiency

B
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a: r,,surod by the Officer Fitnes3 Report and by a survey

d- ,' i ibnd in the chapter which follows. If a diffexence is

:.nl, po2tive actions (ould b initiated by Navy personnel

mdn, c rs towards increasing selectively the number of

qItaiified young officers electing to stay in the Navy. For

oxainplo, these actions could seek improvements in young

C I Yb asijrinmoiit 'j ,b c .. en je ) , unit -f ectiveness

and efficiency through increased officer responsibility,

and performance evaluation (reduction of bias from rater,

by 1:nit, and skewness of marks). Initiatives of this type,

nominated by the Chief of Naval Personnel and implemented

thr,-,ugh the chain-of-command, could be specifically measured

fo.z their individual and collective impact. Clearly defined

pr'dtctors of young officer retention, when coupled with a

wi variety of career motivation and improvement of Navy

lifn programs, would provide a powerful personnel management

appic ach to increasing the probability of success of the All

V )§unteer Force concept.
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Foot notes

[)avid owers, Expressed Preferences and Organizational

P'iactices Experienced By Navy Officers, Ann Arbor, Mich.1 December 1973, p. 54.
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ANNEX C

GRAPH IC SUMMARY OF ORGANIZATIONAL CLIMATE
PERCEPTIONS OF NAVAL OF[ICERS THROUGH 4TH QUARTER

MSRI, FY 74 - BY TOTAL SAMPLE,
TOTAL STAYERS, TOTAL LEAVERS
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Annex C

Pf ' ' ,PTIONS OF' ORPGANIZATIONAL CLIWA'P17

An estimate of each pai ticipating officer's perception

I of his orqanization's climi(' was obtained with the Organiza-

tional Climate Audit (OCA) instrument. Illustrated on the

I fol]owinq pages are scales showing the p-lotted mean value of

all responses to each OCA question for MSRI group--FY 74.

Respectively, Figures C-i, C-2, and C-3 depict the individual

question profiles for the total sample (stayers and leavers),

total number of stayers, and finally, the total leaver popula-

tion. The dark areas on the response scales represent the

standard deviation or the dispersion of responses around the

mean.

A visual comparison of Figures C-2 and C-3 will show

that the patterns of the scores on each factor for stayers

(MSR 74, N=965) and for leavers (MSR 74, N=273) are almost

identical. However the leavers, as a group, have lower scores

on evety single question as compared with stayer scores.

I As a starting point toward the improvement of unit organi-

zation climate, Figure C-I revedls that all MSR 74 group officers

(N-] ,238) observe that impiovement is required primarily in the

area of Organization Image (questions 5, 12, 26, 30, 33 and 39).

I Questions 20, 22, 25 and 29 also indicate areas of improvement.

Responses also show that Encouragement of Initiative and Upward

Influence-Downward Involvement should be sustained. Questions
4, 9, 14 and 35 also indicate areas which should be sustained.

I
!
I
I
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Annex D

TiE OFFICER FITNESS REPORT

An estimate of officer p:-oficiency was obtained by

averaginq total points taken from the last three Officer

itness Reports available on each officer in the sample.

Specifically, Item 15a, "Evaluation of Overall Performance of

All Duties Assigned," of the Report On the Fitness of Officers,

NAVPERS 1611/1 (Rev. 12-69), BUPERINST 1611 Series, was used.

This item has the form presented in Figure D-1 which permits

conversion into a numerical scale with a loq of zero in the

adverse column and a high of eight in the outstanding per-

formance category. Weights were assigned as shown in Figure

D-1.

In January 1974, the Navy began using a new format for

the Report on the Fitness of Officers (OFR). Although the

form has been rearranged and some modifications have been

made, Section 28, Evaluation, still remains comparable to

Section 15, Performance of Duties, of the report previously

used. This section on the Appraisal Work Sheet used o work

up the data to be transcribed to the smooth, BuPers copy of

the OFR states specifically that this is a "performance"

maik. The form of the report is shown in Figure I)-2.

There were eight observations reported in the new format

recorded for use in this study phase and no special statis-

tical treatment was given them.

The basis for using [tem 15a alone for the generation of

a performance index was in part due to consideration of

practicality, and reinforced by the finding of Githens,

Rimland and Steinemann that the "Performance of Duties" qrade

D-]
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a .)8 correlat ion with the m,an of the four Of t i ceL

Fitnos.; Report factors (performance, desirabi lity, overall.

evaluat ion and personal attr ibites) .1/

Officer Fitness Reports marked "Under Instruction" were

not used, except for the operational training of nuclear sub-

marine officers on a prototype plant. This duplicated the

opc-rat onal expetience sufficiT'it I Io warrant mrlus6JOI) il

the average.
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- ",';.n . i , B. Rimland and J.tt. Steineman, The Etfects
,<f Corect~inq Early Fitness Reports For Situational Factors.
San Dipgo: U.S. Naval Personnel Research Activity, Novembei
LI. (Research Report SRR66-7) cited in W.H. Githens, N.
I1. Abrahacms arid I. Neuman, Source Warfare Specialty and
Tenure of High Quality Line Officers. San Diego: U.S.
Naval Pcu onnc] Resodirch Activity, June 1l968, p. .
(Research Report SRR68-22).
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RESULTS OF' A STUDY OF THE MSR 1973 SAMPLE

A. Most Repr-sentative Measure of Otficer Proficiency

Table E-I presents the descriptive statistics on the

performance proficiency distributions of young officers

electing to stay in the Navy during the 3rd and 4th quarters

1973 by the Source Groups under consideration in this study.

Again, all performance rating distributions are negatively

skewed. Differences in measures of central tendency and

variance between Source Groups are, by inspection, negligible.

Pearson correlation coefficients were calculated between

combinations of the first, second and third Officer Fitness

Reports arid the Average of the three Fitness Reports (AFR).

Table E-2 presents these correlation coefficients all of

which are positive and significantly different from zero

at the .001 level of confidence. These interrelationships

betw-en measures of proficiency Dn each officer, accomplished

dt. different times, provide inf(ormation on which to base the

sel( o-tion decision to use t.e Average of the last three(

Fitnss Reports as the" most representative measure of Dtficer

proficiency for this study. Additional information in terms

of corrrelations b,-tweon officer proficinency measures and

prrcei ved unit organi zat ional c J imat e is pro vided in the next

Se( t i on.

E-1
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Standard
Mean Median Mod(- Deviation Variance Ranqe Number

Overall
Sample

Performance
Index 7.086 7.13/ 7.000 0.733 0.538 3.3-8.0 563

U.S.Naval
Academy 7.081 7.139 7.000 0.770 0.593 3.3-8.0 230
NROTC 6.975 7.017 7.000 0.761 0.579 3.6-8.0 186
OCS/AOC 7.233 7.295 8.000 0.608 0.369 5.3-8.0 147

First OFR

U. S. Naval
Academy 7.212 7.398 8.000 0.988 0.977 0.0-8.0 230
NROTC 7.199 7.265 7.000 0.804 0.647 4.0-8.0 186
OCS/AOC 7.422 - 8.000 0.692 0.478 6.0-8.0 147

Second OFR

U.S.Naval
Academy 7.091 7.188 7.000 0.926 0.857 2.0-8.0 230

NROTC 7.011 7.109 7.000 0.953 0.908 2.0-8.0 186
OCS/AOC 7.259 7.364 8.000 0.777 0.604 5.0-8.0 147

Third OFR

U.S. Naval
Academy 7.013 7.092 7.000 0.967 0.935 0.0-8.0 230

NROTC 6.806 6.930 7.000 1.083 1.173 0.0-8.0 186
OCS/AOC 7.102 7.151 7.000 0.809 0.654 4.0-8.0 147

Table E-1: DESCRIPTIVE STATISTICS ON PERFORMANCE
INDEX AND SEPARATE OFFICER FITNESS

REPORT DISTRIBUTIONS BV SOURCE rROUP

E-2



Second OFR Third OFR AFR

F.irst OV' 0.552 0.2-3 0.7;?
Sig.-.OOl Sig.=.0 01 Sig.-.0l

Sccond OFR 0.4)0 0.853
Sig.--. 001 Sig. =. O01

Third OFP 0.771
Sig.=.00l

Table E-2: PEARSON CORRELATION COEFFICIENTS
FOR VARIOUS COMBINATIONS OF OFFICER FITNESS
REPORTS. N=563 OFFICERS ELECTING TO STAY IN

THE NAVY DURING 3RD & 4TH QUARTERS, 1973

B. Perception of Organizational Climate

An estimate of each participating officer's perception of

his organizational climate was obtained with the Organizational

Climate Audit (OCA) instrument discussed in Chapter III. A total

02a score for each officer in tho sample was calculated by adding

the numerical equivalents (I through 5) of his/her responses

to each of the forty OCA questions. The lowest possible

c is forty and the maximum possible score is two hundred.

The minimum score obtained is fifty-seven and the maximum is

on(e hundred ninety-two. Completed OCA's which revealed a single

response category marked for all forty questions were eliminated

fim the sample.

A sinqular requirement for adequacy of any predictor

7,,ii able is that it have variability. It is reasonable to

assum that Navy unit organizational climates differ and that

E-3



ncrisurcs of these different unit organizational climates will

vir y widely within the ianqe of the mea;iure. Lack of vari-

ahi ity in obti ined measures of oiganizational climate may he

du, to one or a conbination of known and unknown factors

such as a deficient instrument, e.g., OCA, no real unit

ror(anization climate differences and biased observers not

equally balanced in the sample.

Figure E-3 presents a frequency polygon for the distribu-

tion of OCA total scores on the full sample of officers

electing to stay in the Navy during the 3rd and 4th quarters

of FY 1973. The distribution shown has a mean of 130.90 and

a standard deviation of 30.99. Clearly, this measure of unit

organizational climate has variability. However, the distri-

bution is somewhat flat and slightly negatively skewed.

OCA total scores were divided into eleven groups each

approximately one half standard deviation in length with a

minimum expected frequency of 9.6. A Chi Square statistic

of 46.1 on 8 degrees of freedom resulted. This leads to

rejection of normality at the .005 level when compared with

Chi Square of 21.96 required at the .005 level with 8 degrees

of freedom.

1. Perceptions of Oruani7ational Climate By Source

Table E-4 presents the descriptive statistics on the OCA

total score distributions of young officers electing to stay

in the Navy during the 3rd and 4th quarters, 1973 by the

Source Groups under consideration in the study.

E-4
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Standard
Mean Median Mode Deviation Variance Range Number

Overall
Samole

OCA Total
Score 132.24 134.10 155.00 30.17 910.46 58-198 564

U.S. Naval

Academy 130.90 133.50 115.00 30.99 960.41 58-191 230

NROTC 131.230 133.33 160.00 30.141 908.46 59-198 187

OCS/AOC 135.64 136.25 153.00 28.83 831.340 63-189 147

Table E-4: DESCRIPTIVE STATISTICS ON ORGANIZATIONAL
CLIMATE AUDIT SCORE DISTRIBUTIONS BY SOURCE GROUP

In order to examine the variable OCA Total Score more

fully, an Analysis of Variance CANOVA) was run using it as

the dependent variable and source (USNA, AOC/OCS, NROTC) and

designator (surface, sub, air) as independent variables and

including interaction. None of the effects (source, designa-

tor or interaction) was found o be significant at the .1 level

of significance.

An analysis of Co-Variance (ANACOVA) was run with the

same variables but with APR as a covariate. The effects of

source designator and their interaction were not si-qnificant

at the .1 level. The covariate effect was, however, signi-

ficant at the .005 level.
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C. Relationshios Between Performance Proficiency an-1
Organizational Climate Perception

Pearson correlation coefficients were computed between

performance proficiency measures and organizational climate

perception measures. Table E-5 r, resents th,-i, correlation

coefficients. All correlations are positive and significantly

different from zero at the .001 level of confidence. The

average of the three officer fitness reports is more highly

correlated with the OCA total score than any o4 the separate

fitness report performance measures.

OCA

Total Score

AFR .170
Sig.-. 001

FIT-l .143
Siq.: .001

FIT-2 .109
Si.i..-.001

FIT-3 .151
Siq.-.001

Table E-5: PEARSON CORRELATION COEFFICIENTS
BETWEEN OFFICER PERFORMANCE MEASURES

AND PERCEIVED ORGANIZATIONAL CLIMATE N=564

E-7



The average of the three Officer Fitness Reports (AFR)

was used in Pearson correlation coefficients calculation with

OCA total score and each of the five factor scores of the

OCA. Factor scores are the sums of the numerical responses

to the eight questions grouped under these se.parate dimensions

of organizational climate. Table E-6 presents these correla-

tion coefficients. All correlations are positive and signi-

ficantly different from zero at the .001 level of confidence.

Clearly, OCA factor scores are highly intercorrelated. The

AFR correlates slightly higher with OCA Factor 4 than with

the OCA total scores.

ORGANIZATIONAL CLIMATE AUDIT

Total Factor Factor Factor Factor Factor

Score 1 2 3 4 5

AFR .170 .140 .152 .150 .111 .190

OCA Total Score .906 .900 .842 .834 .896

FACTOR 1 .760 .643 .774 .750

FACTOR 2 .770 .572 .723

FACTOR 3 .612 .621

FACTOR 4 .8.4

Table E-6: PEARSON CORRELATION COEFFICIENTS FOR
MEASURES OF ORGANIZATIONAL CLIMATE PERCEPTION

AND THE PERFORMANCE MEASURE.

Because of the negatively skewed distribution of the

Average Fitness Report measure of officer proficiency, and

E-8



the lack of normality in the OCA total score distribution,

assumptions underlying a parametric statistical correlation

method such as the Pearson are suspect. A non parametric Chi

Squared test of independence technique was selected to investi-

gate the relationship between officer proficiency measures and

perceived organizational climate. Table E-7 presents OCA

total scores divided into eleven categories and AFR divided

at the median into average proficiency measures below seven

and those seven and above. When the expected frequency and

the obtained frequency of OCA scores distribution over the

eleven categories for officers with proficiency measures

below seven is compared to the OCA scores for officers with

proficiency measures of seven and above by means of a Chi

Square statistic, the resulting Chi Square of 15,663 with 8

degrees of freedom is statistically significant at the .047

level of confidence. In other words, there is reason to

believe the distribution of OCA total scores for officers

with AFR's below seven is different from the distribution of

OCA total scores for officers with an AFR of seven and above.

Table E-8 presents another non parametric view of the

relationship between proficiency and organizatiunal climate

perception. Again, a Chi Square statistic was calculated

between the actual and expected probabilities of OCA total

scores below and above the median (134.1) for officers with

Average Fitness Reports (AFR) below seven and seven and above.

The resulting Chi Square of 5.441 with I degree of freedom is

statistically significant at the .019 level of confidence in-

dicatinq that there is reason to believe that the below seven

and seven and above OCA distributions are not the same.

E-9
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I
ORGANIZATIONAL CLIMATE
AUDIT TOTAL SCORES

BELOW ABOVE

MEDIAN MEDIAN ROW
1 . 2. TOTAL

AVERAGE FITNESS
REPORT

COUNT 99 74 N=173
BELOW SEVEN ROW PCT 57.2 42.8 30.7%

COL PCT 35.5 26.1
TOT PCT 17.6 13.1

COUNT 180 210 N=390
SEVEN AND ABOVE ROW PCT 46.2 53.8 69.3%

COL PCT 64.5 73.9
TOT PCT 32.0 37.3

COUNT 279 284 N=563
TOT COL % 49.6 50.4 100.%

Corrected Chi Square = 5.44191 With 1 Degree of
Freedom Siqnificance = 0.0197

Table E-5: RELATIONSHIP BETWEEN THE NUMBER OF

OCA TOTAL SCORES FOR OFFICERS WITH AVERAGE
FITNESS REPORTS BELOW SEVEN AND THOSE WITH
AVERAGE FITNESS REPORTS OF SEVEN AND ABOVE.

E-11
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Annex F

RESULTS OF A STUDY OF THE MSR 1974 SAMPLE

A. Formation of the Study Data

A listing of the names of the officers meeting the sample

criteria was obtained from the BuPers Officer Master File.

The total number of officers in MSR group 74 meeting the study

criteria was used for the sample. A total of 1,525 question-

naires were sent out with 1,317 responses received, a return

percentage of 86 percent. The following table shows the

return by MSR quarter:

OCA MAIL-OUT/RESPONSE

Quarter Out In

1 195 176 91

2 205 184 89

3 194 165 85

4 931 792 85

Total 1,525 1,317 86

Table F-2: SURVEY MAIL-OUT/RESPONSE
PERCENTAGE BY MSR QUARTER

FY 1974

Additional shrinkage of the sample size was experienced in

matching the respondents and the performance records. This

shrinkage is accounted for by early losses, obliterated codes

and marred OCA's, unavailability for official reasons of per-

formance records, non-matchable records, e.a., incorrect

designator or Social Security Number, and line warfare

community losses occuring after the study commended. This

shrinkage is shown below:

F
F-i
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FY 1974 MSR SAMPLE SHRINKAGE

1,542 - number of officers meeting sample
selection criteria

1,525 - number of addresses of mailouts
(after subtracting 17 pre-survey
losses)

1,317 - number of survey respondents

1,238 - number in sample (matched OCA's and
OFR's).

The composition of the sample by source and designator is shown

in Table F-2.

CE NAV NROTC(R) AOC/OCS
ACAD TOTAL

DESIG. (01) (04) (03) (06)

lioX/iliX 214 271 110 595

112X 5? 57 29 138

131X 106 123 276 505

TOTAL 372 451 415 1,238

Table F-2: STUDY SAMPLE COMPOSITION BY
SOURCE AND DESIGNATOR

As mentioned in Chapter III, the sample from each MSR

grou? was divided into Experimental and Holdout groups as shown

subsequently in Tables F-13 and F-14. Further, although some of

the numbers of officers in the cells of the source/designator

matrix became quite small, the resulting sub-sample sizes were

sufficiently large to permit the employment of a variety of

statistical techniques.

B. Officer Proficiency

An estimate of officer proficiency was obtained by

averaging total points taken from the last three Officer

F-2



Fitness Reports available on each officer in the sample.

Specifically, Item 15a, "Evaluation of Overall Performance of

All Duties Assigned," of the Report On the Fitness of Officers,

NAVPERS 1611/1 (Rev. 12-69), BUPERINST 1611 Series, was used.

This item has the form presented in Figure F-I which permits

conversion into a numerical scale with a la of zero in the

adverse column and a high of eight in the outstanding per-

formance category. Weights were assigned as shown in Figure
F-I.

In January 1974, the Navy began using a new format for

the Report on the Fitness of Officers (OFR). Although the

form has been rearranged and some modifications have been

made, Section 28, Evaluation, still remains comparable to

Section 15, Performance of Duties, of the report previously

used. This section on the Appraisal Work Sheet used to work

up the data to be transcribed to the smooth, BuPers copy of

the OFR states specifically that this is a "performance"

mark. The form of the report is shown in Figure F-2.

There were eight observations reported in the new format

recorded for use in this study phase and no special statis-

tical treatment was given them.

The basis for using Item 15a alone for the generation of

a performance index was in part due to consideration of

practicality, and reinforced by the finding of Githens,

Rimland and Steinemann that the "Performance of Duties" crrade

has a .98 correlation with the mean of the four Officer Fitness

Report factors (performance, desirability, overall evaluation

and personal attributes).-

Officer Fitness Reports marked "Under Instruction" were

not used, except for the operational training of nuclear sub-

marine officers on a prototype plant. This duplicated the

operational experience sufficiently to warrant inclusion in

the average.

F' - 3
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For MSR 74,. there were 1,23F' iFR's subjected to analysis

of which 965 corresponded to stayers and 273 corresponded to

leavers as of 30 June 1974 (end FY 74) cutoff on data collection.

A frequency polygon showing the distribution of the performance

index (average of weighted marks in Item 15 or 28 in last three

OFR's) for those officers in the total sample, 1,238, is pre-

sented in Figure F-3. For the sake of visual comparison, the

frequency polygon derived from the MSR 73 data is shown in the

same figure. The descriptive statistics for each of these

distributions is shown in Table F-3.

MEAN MEDIAN MODE S.D. VARIANCE RANGE

1973 7.086 7.137 7.0 0.730 0.533 3.3-8.0

1974 7.062 7.144 7.0 0.785 0.616 2.3-8.0

Performance Index=Average of Three OFR's
II

Table F-3: DESCRIPTIVE STATISTICS ON OFFICER
PERFORMANCE INDICES FOR TOTAL SAMPLE
OF MSR 73 AND MSR 74

Tests of significance of the differences measured by these

data on AFR and on OCAT scores described in the next section

are presented later in this annex with a discussion of the

usefulness of each of these measures as a predictor of staying.

As previously reported in the case of the MSR 73 group,

an examination of the MSR 74 performance statistics reveals

a distribution that is distinctly negatively skewed. These

two polygons have generally the same shape. Further, for both

populations, continuous screening of the officers from pre-

selection through commissioning to this career decision point

creates a group whose performance marks tend strongly to the

high side of the scale.
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Frequency polygons showing the distributions of the rela-

tive frequencies of the performance indices for total sample,

stayers and leavers in MSR 74 are presented in Figure F-4.

The curves are similar, but by inspection it can be seen that

the curve of the leavers shows relatively larger numbers of

individuals whose AFR indices are lower. The descriptive

statistics of these distributions are contained in Table F-4.

MEAN MEDIAN MODE S.D. VARIANCE RANGE

TOTAL 7.062 7.144 7.0 0.785 0.616 2.3-8.0

STAYER 7.124 7.216 7.3 0.742 0.550 2.3-8.0

LEAVER 6.842 6.958 7.0 0.886 0.785 3.0-8.0

Table F-4: DESCRIPTIVE STATISTICS ON OFFICER
PERFORMANCE INDICES BY TOTAL,
STAYER AND LEAVER, MSR 1974

C. Perception of Organizational Climate

A quantified description of the unit organizational climate

perceived by each officer in the sample was obtained with the

Organizational Climate Audit (OCA), a forty question survey

instrument. A total score for each officer was calculated by

summing the numerical equivalents ranging from one through five

for each of the forty survey items. The minimum score, there-

fore, is 40, the maximum is 200. There were no OCA's returned

with either a maximum or minimum possible score marked. The

range was from a low of 53 to a high of 198. There were no

OCA's which had a single response category marked. As previously

noted, 1,317 responses (86%) were received from the survey. Of

this number, only 1,238 were ultimately usable in the data analysis.

The explanation of the shrinkage appeared earlier in this annex.

Frequency polygons fo!, the distribution of Organizational

Climate Audit Total (OCAT) scores for all officers in the

MSR 74 group, scores for STAYEWS and for LEAVERS are shown in

F-8
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Figure F-5. Descriptive statistics for each of these distri-

butions are contained in Table F-5. A more extensive set of

descriptive statistics for the total sample broken down by

designator and source and for stayer and leaver within designa-

tor and source was shown in the original report.

OCA TOTAL SCORE

MEAN MEDIAN MODE S.D. VARIANCE RANGE N

TOTAL
SAMPLE 129.560 130.500 120 30.311. 918.757 55-198 1,238

STAYER 132.280 133.938 120 30.273 916.454 55-198 965

LEAVER 119.945 119.857 117 28.484 811.338 56-198 273

Table F-5: DESCRIPTIVE STATISTICS ON ORGANIZATIONAL
CLIMATE AUDIT SCORES BY TOTAL SAMPLE,
STAYERS AND LEAVERS

D. Tests of Significance

The question of whether or not statistically significant

differences exist between stayers and leavers was considered

by performing statistical tests of a hypothesis. Although the

testing techniques were the same, a separate set of tests

was performed on the data from MSR 73 and MSR 74; consequently,

separate test results were obtained for each year. The primary

reason for this is the difference in elapsed time from the

present to each of the MSR cut-off dates (end of fiscal year).

Both one tail t-tests and three-way ANOVAs were performed on

the MSR 73 and 74 data. The data for MSR 73 was considered

in more detail since it was used to investigate the various

analytical techniques for use in the predictor model develop-

ment. As a result, more t-tests and ANOVAs included in this

report relate to MSR 73 and its Experimental and Holdout

groups than to MSR 74.

F
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One tail t-tests were performed on the entire MSR 73 and

74 groups as well as the Experimental and Holdout groups of

MSR 73, on AFR, OCAT, the five factor scores and the individual

OCA item scores selected for each predictor model. The null

hypothesis tested was that the mean STAYER value of the selected

variable was less than or equal to the mean LEAVER value

against the alternative hypothesis that the mean STAYER value

is larger than the mean LEAVER value. Representative tabula-

tions of these tests are shown in Tables F-6 through F-9.

The complete set of the (nonindependent) test results and their

explanation are contained in the original report; however, there

are several points which should be emphasized here.1

Test results represented by .000 indicate that the relation-

ship tested could not have occured by chance.

e The null hypothesis was rejected at the .05 signifi-

cance level on all variables tested for the total

samples of each MSR group.

* With MSR 73 divided into Experimental and Holdout

groups, only for OCA Factor 4 did the level of

significance fall below .05 and here the signi-

ficance level was .06.

e With the exception of SUBMARINERS on AFR, DESIGNATOR

was the dominant class of subgroups in which most

of the variables showed significance at the .10

level. (The ten percent level of significance or

better was chosen as an area of potential for a

predictor.)

The level of significance was chosen as ten percent in order

to aid in the detection of areas of considerable potential

for the action of a predictor.

Possibly as a result of small numbers in the subgroup,

the SUBMARINE DESIGNATOR in MSR 73 showed no significance in

F-12



o 3 r- ,. ~ Ii o C) (N r- 0: C'I C) C- -4
E-4 0:c ' - " '~0 o ~ ,

a~ Ho r4v4 N m w ao or-, c m

a 0 a C4 -t0 0 C4 %O LA(4 C4 to-o40

0 a ~ 0 C) a ra v LA (D O

E-4

0 OLAMN C30 0.C "to CD Co ~ 0 0

4 Z

0 orl

o CIA t 0 a 0 C O) 00 c LA 1-4 UlW -T .0 .
0 eNH 0 000C C OO O Cn LOr-4 0 H4 0D

Eq. . . ..4

uU

H

c o r CAO e-W r40 c On 0I O co %0[

a, 0000 V4 LA 01 LAO LAD C) C
d 0000 LC o .r 00 00 r!

O~~~e.4~c 00CO 1 O ~ A4 in 0

CA ra H 0 MI
L) L) c W ci 1

0 ~ ~ M WHDPZ

F -1

U)4HdHdlCMfl U



tn

000 a 00 -Wi 00 0 G 'n m -n

4

Q C OLW C A to %D ~ 0n 4 C C4 m ON %0 Cn

U) c.) m 4m m -4 ) % c N r -r -g %
Cz) 'C

'4>

oo A0( 4 0 ( 0 r 0 b r 1 C

U 4

a C-r' a 0 a~ a HI a Al C m~ a " a m " %

00 0 C31 00a 0 (N 0 0 N - 0'H %D aA IHw
QL M

E46

Al 0 00lO '
10aco D Ho 0 mC3 -4cvI ral n DCo v 1

00 a' ClLA c n rn f n r

40 V. 0 , 4 r- 04 *n * *

E-q

94 H

(f9t4 t~L~f~nLAcn

z cnF-14D 1 1 1

tL 'VHm H nc t nu



gfl in -. cr CI I* r-4 ~.Ir 0M c: -
ot 0n rri rl r- M O C 4

03 C) 1n r ~l 0 I 4 N co 0) 0 0 % .-4 ('4 m'o0' o' A -I t- co) co .-4 a) 40'1 I r- ko N 4 4m~ N0- r4 C- N C3) m C-
4  

Cp m 0 N . C) COD 1

%D .l. in () co m~ I 'co 0 N r- 4 r4 1

0 n OD In n' 00 co 0 0 in qw H- 03 r4 v-I N UC/) 0- cl) 0> r- .40 In en~ 4~ 0 CA 0 r-4 >
caJ (Z4. A6 . I

0

0) 0- .4 In4 qw In 0o -W %0~ Q it

~~~~~~~~~~~- Z E4N I ) - 0 C % r 1 0E

-i-i

C14 (N (N . l ' (4 In %D N C0 N (4 %0 In 't 0o) o N 3 C) o n v C) 0 1 r-4 r-4 4 0 0l 0) n r)E- 0 r-4 0 m~ 0 n C> 0 n r-I v-I 0 n 0 m4 v%

Ln qq C I n M D U ( 4 a Il r

l<n* 4 v (1 o C DCI O M en *7 N I -
U C) r-4 ) F- C) C14 l LnC3 rq O0H

z

'I

Z H4

Ca~4)

I IIn

0 0 0 0

1- in in z' z

LI F-15



a'I- C, a C- *r- (1) -J %D 9-I 0 N O H
00: Cj 20.- 1- v-I ON MC!1 1 I1

o0 0

a.(40 r r- 0~ en a A ~ ~ -4r cl -4 C> ol C> - 4 %
0 0 4 ' . ( 0 0 H 0 i 0 H 0 i N

a0F 04C4 10 ON O4r-4I qT D * r- 0 4r o 4
o C * * Rr 0 a D 4 (z 0. 0 t. 94*

Czii

I H
0 0i %.0 0 r-I 0 C0O -4 co CO %D4 40 r- 40 IA

CD 0: C4 A %0 0 0 -w 0- c) i L Cl 0n (1 w 1 ( a k 3

'C C1 4N C en 00r r

:: 000
W

a C) CD 0 D a 00 W~ IJ mf Lm

r-4

61/

C4)

z
(4 r4

z C4~'-ti
Cli ul C4 Cli cCl)0

uU 0f~l 4 tI SU1 4

F-16



I
I

the tests on the AFR variable. In MSR 74, although compressed

range and reduced variability about the mean exist, the AFR

variable is significant at the .02 level for SUBMARINERS.

An Analysis of Variance was performed on the data from

MSR 73 and 74 groups for each of the following dependent

variables--AFR, OCAT, the five OCA Factors and the individual

OCA items selected for use in the predictor models--to test

effects of the variables SOURCE, DESIGNATOR and STAY/LEAVE

and their interactions. Representative results are shown in

Tables F-10 and F-11. For example, the variables STAY/

LEAVE and DESIGNATOR by STAY/LEAVE interaction have a signi-

ficant effect in explaining AFR for the MSR 73 data. The effect

of STAY/LEAVE is again significant in explaining AFR for the

MSR 74 data. This correspondence is borne out in the tables of

t-tests previously shown in that AFR was one of the more signi-

ficant variables in most data subgroups.

In terms of the foregoing evidence derived from the results

of the t-tests and the interactions in the ANOVA models, it is

possible to reject the null hypotheses stated in Chapter III,

viz: there is no difference between stayers and leavers

in the perception of organizational climate and in job per-

formance. The tests show clearly that there is a difference

which is statistically significant. In the MSR 73 group which

had more extensive tests because of model development, results

obtained on the Experimental group were generally the same as

those obtained subsequently on the Holdout group. Another

fact that became apparent during the tests was that differences

in the MSR 73 subgroups were not the same as the differences

in the MSR 74 subgroups. The utility of these results are seen

in the development of the predictor models described in the
next section.

F
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E. The Predictor Models

Statistically significant differences between STAYERS

and LEAVERS as reflected in both AFR and OCA results were

documented in the previous section. The development of pre-

dictor models exploiting these differences is described here.

Model development efforts were based on data from the

MSR 73 Experimental group with functional testing slated for

the MSR 73 Holdout group data. Several models were developed

for each of four techniques. These techniques are:

* Automatic Interaction Detection

* Item Analysis

o Multiple Linear Regression Analysis

e Discriminant Function Analysis.

A brief description of these techniques follows:

AUTOMATIC INTERACTION DETECTIONZ/

This analysis scheme asserts a specific statistical
question, "Given the set of observations under consi-
deration, what single predictor variable will give us
a maximum improvement in our ability to predict values
of the dependent variables?" This question, embedded
in an interactive scheme is the basis for the algorithm
used in this program. The program divides the sample,
through a series of binary splits, into a mutually
exclusive series of subgroups. Every observation is a
member of exactly one of these subgroups. They are
chosen so that at each step in the procedure, their
means account for more of the total sum of squares
(reduction of the predictive error) than the means of
any other equal number of subgroups.

ITEM ANALYSIS3/

For the form of Item Analysis implemented, the experi-
mental group is randomly divided into two equal portions
for the purpose of developing a scoring key. For each
half of a sample group Pearson Product Moment correla-
tions and their significance levels are computed between
item responses and the criterion variable. Each analysis
is inspected item by item. On the basis of the
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significance levels, scores are assigned to the item

responses. The two halves of the sample are used for cross
validation and a combined key is constructed using the en-
tire experimental group. On the basis of past performance
of individuals with similar test scores a respondent is
them classified as a stayer or leaver.

MULTIPLE LINEAR REGRESSION ANALYSIS- /

Multiple Linear Regression Analysis consists of obtain-
ing a be~t fitting, in the sense of the method of least
squares, linear relationship between the dependent and
explanatory variables. Distributional assumptions in-
cluding normality are made to permit statistical
inferences on forecasts. This procedure was implemented
stepwise.

DISCRIMINANT FUNCTION ANALYSIS-

Discriminant Analysis is an optimal classification pro-
cedure closely related to regression analysis: except
for the introduction of prior probabilities and alter-
native interpretations, the two are equivalent. This
procedure was implemented stepwise. The computer runs
showing development of the MSR 73 and MSR 74 models are
available upon request.

For each of these techniques a model was developed which clas-

sifies a new observation (AFR and OCA results) as either a

stayer or a leaver. The model which was judged as performing

best according to a criterion of maximizing the probability

that an individual declared to be a stayer is a true stayer,

while maintaining a reasonable error rate in being correct

when declaring leavers was that obtained by Discriminant

Analysis.

The Discriminant Analysis model chosen was that obtained

as the ninth step in a sequential procedure. In the case we

considered, we sought a procedure for optimally classifying

individuals into one of two groups. We assumed the observations

were from one of two multivareate normal populations and that we
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would fake use of a discriminant function, or linear combina-

tion of the observations to serve as a boundary in the sample

space between observed values to be classified as group 1 or

group 2. Denoting the mean of the discriminant function as

m for group 1 and m 2 for group 2 and its variance as a 2

for either group, the square of Vahalanobis distancea' is

defined as

2

2  (M - m 2 ) which
2

serves as a measure of the distance between the two populations.

It is intuitively reasonable then to choose the discriminant

function so as to maximize D2 and choose a boundary constant

to minimize the sum of the misclassification probabilities.

This is achieved by setting the boundary value midway between

the means, i.e., at

m I + m2

2
2

In general a will not be known but can be estimated and an

asymptotically optimal procedure obtained. The model selected

for the MSR 73 data is:

DISCRIMINANT SCOPE .80 X AFR + .24 X ITEM 6 -

.29 X ITEM 7 + .34 X ITEM 16 +

.55 X ITEM 19 - .67 X ITEM 25 +

.32 X ITEM 37 - .80 X[NROTC-SURFAC -

1.45 X[A0C/0CA-SUBMARINEi- 6.64.

Where NROTC-Surface and AOC/OCS-Submarine are indicator
variables equal to one if the individual is a member of
the particular group or equal to zero if the individual
is not in the particular group.
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A similar procedure was used in the development and

selection of the model for the MSR 74 group. The model chosen

was obtained as the eighteenth step in a 24-step sequential

procedure. The model selected is:

DISCRIMINANT SCORE = .44 X AFR - .17 X ITEM 04 -

.33 X ITEM 07 + .19 X ITEM 09 +

.22 X ITEM 17 + .18 X ITEM 18 +

.22 X ITEM 20 - .16 X ITEM 21 +

.18 X ITEM 25 + .14 X ITEM 27 +

.17 X ITEM 28 - .17 X ITEM 32 -

.13 X ITEM 33 + .20 X ITEM 39 +

.95 X[USN - 1.94 X[AOC-OC +

.89 X [NROTC-SUA - 2.02 X [AOC/OCS-

SUI - 2.19.

Where USNA, AOC/OCS, NROTC-Submarine, AOC/OCS-Submarine
are indicator variables equal to one if the individual
is a member of the particular group or equal to zero if
the individual is not in the particular group.

The performance of the MSR 73 and MSR 74 models is shown

in Tables F-13 and F-15 respectively. To summarize, the

estimates of the model's performance versus chance are pre-

sented below in Tables F-12 and F-15. Using these tables one

may obtain estimates of two types of conditional probabilities:

MSR 73
ESTIMATED

EVENT PROBABILITY

A predicted stayer is a true stayer P(STISP) .75*

A predicted leaver is a true leaver P(LTILP) .51*

A true stayer is a predicted stayer P(SPIST) .82

A true leaver is a predicted leaver P(LPILT) .41

* Computed using the proportion of stayers present
in the total group. Using a ransom process based
on only the total group proportion these would beJ.69 and .31 respectively.
Table F-12: ESTIMATE OF PREDICTOR MODEL PERFORMANCE

VERSUS CHANCE FOR MSR 73 DATA
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probability of a true state given a predicted state and the

probapility of a predicted state given a true state. Pro-

babilities of the first type may serve as measures of confi-

dence in prediction while probabilities of the second type are

measures of model performance.

MSR 74

ESTIMATED
EVENT PROBABILITY

A predicted stayer is a true stayer P(STISP) .85*

A predicted leaver is a true leaver P(LTILP) .65*

A true stayer is a predicted stayer P(SPIST) .93

A true leaver .s a predicted leaver P(LPILT) .53

* Computer using the proportion of stayers present in
the total group. Using a random process based on
only the total group proportion these would be
.78 and .22 respectively.

Table F-15: ESTIMATE OF PREDICTOR MODEL
PERFORMANCE VERSUS CHANCE FOR
MSR 74 DATA

It should be noted that the improvement over chance

indicated by the model performance actually understates the

case. As stated, the probabilities derived were based on the

known proportion of stayers and leavers in the group. This

information resulted from familiarity with the data derived

from a specified experimental design for this study. The

improved prediction capability based on performance of the

model with respect to pure chance, e.g., the flip of a coin to

determine a STAYER/LEAVER, would be in the case of MSR 73:

.75-.50=.25 or a 25 percent improvement over chance with the use

of the model. Similarly, for MSR 74 the improvement would be 35

percent (.85-.50=.35). The derived prediction probabilities for

stayers involve a trade-off with the prediction of leavers. We can

predict stayers at the 100 percent level by classifying all
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eligibles as stayers. At the same time, we misclassify 100 per-

cent of the leavers. The probabilities selected for stayer

prediction maintain a "reasonable" error rate in classifying

leavers.

Since the individual's true STAY-LEAVE status is also

known it is possible to tell whether or not a misclassification

has taken place. Estimates of the probability of each of the

two types of misclassification were obtained and have been

presented and discussed above.

The resulting models may now be used as tools for classi-

fication of a new individual as either a STAYER or a LEAVER.

If the discriminant function, evaluated at the individual's

response set, is positive then he is classified as a LEAVER,

if negative, as a STAYER. Assessments of the accuracy of pre-

dictior can be made in subsequent quarters when resignations

become official.

Another measure of the extent of the classification

powers of the model is the correlation between the classifi-

cations indicated by the model and the true classifications.

While the natural dichotomy cannot be ignored, the Pearson

Product Moment Correlation may be used for this purpose. Codes

of 1 and 2 were assigned to the classes STAY and LEAVE respectively

and the Pearson correlations were computed for each of the 1973

and 1974 Experimental and Holdout Groups.*

These correlations (r) and their squares (r 2 ) are presented

in Table F-16. The correlations are all positive indicating

the general trend to classify each group correctly. They are

all significant at the .001 level indicating that there is indeed

a non-zero correlation and some linear relationships between the

true and declared classifications.

* The specific choice of values has no effect on the correla-
tion computed other than that the ordering determines the
sign.
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1973 1974

Experimental Holdout Experimental Holdout
2 r2 2 2

r r r r r r r r

.38 .15 .24 .05 .51 .26 .42 .18

Table F-16: PEARSON PRODUCT MOMENT CORRELATIONS
BETWEEN OBSERVED AND DECLARED STAY-
LEAVE CLASSIFICATIONS

It should be noted that each Experimental Correlation is higher

than the corresponding Holdout Correlation. This was to be

expected since the models were developed specifically to fit

the Experimental groups. The value of r2 may be thought of

as the proportion of variation between the observed and de-

clared classifications which is explained by the model. Thus,

for the 1973 Holdout group, 5 percent of the variation is ex-

plained by the model and for the 1974 Holdout group 18 percent

of the variation is thus explained.

The difference between the 1973 and 1974 results may be

due, at least in part, to the relatively high proportion of

STAYERS in the "younger" 1974 group and the placement of

emphasis in the model selection.

F. Stability of the OCA

The OCA was tested for stability during this phase of the

investigation by using the Test-Retest method. A full descrip-

tion of the method, administration and calculation of results

appeared in the original report. Since the sample size was small (N=23

a Spearman coefficient of correlation was calculated as a

measure of the stability of the survey instrument. This was

found to be .65, which is considered satisfactory in view of

these facts:

1. The instrument tested is an inventory not a test.

2. It was self-administered.

3. The conditions of administration were uncontrolled.

4. The time interval between completion of the surveys
was approximately three to four months.
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5. The surround or environment of the Navy, particularly
in the operating forces, is highly dynamic.

6. The lapse of time provided ample time for real
change in the organization.

In the context outlined above, we believe that the

evidence is sufficient to claim stability for the OCA.
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Footnotes

1/ W.H. Githens, B. Rimland and J.H. Steineman, The Effects
of Correcting Early Fitness Reports For Situational Factors.
San Diego: U.S. Naval Personnel Research Activity, November
1965, (Research Report SRR66-7) cited in W.H. Githens, N.
H. Abrahams and I. Neuman, Source Warfare Specialty and
Tenure of High Quality Line Officers. San Diego: U.S.
Naval Personnel Research Activity, June 1968, p. 3.
(Research Report SRR68-22).

2/ John A. Sonquist and James V. Morgan. "The Detection of

Interaction Effects", Monograph #35. Survey Research Center,
Institute for Social Research, University of Michigan, Ann
Arbor, Mich.: 1964.

3' J.P. Guilford. Psycometric Methods. McGraw-Hill, New
York: 1954.

4/ A.A. Afifi and S.P. Azen. Statistical Analysis: 0A Computer
Oriented Approach. Academic Press, Inc., New York: 1972.

UCLA Biomedical Computer Program Package, BMD-07M--Stepwise
Discriminant Analysis, Revised May 17, 1971, Health
services Computing Facility, University of California at
Los Angeles, Los Angeles, Calif.

6/ T.W. Anderson, Introduction to Multivareate Statistical

Analysis. John Wiley & Sons, Inc., 1958, pp. 67ff.
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