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hirty-three securi

7 rclice ctiicers and 120

satordinates/superiors in eight security police sguadrons
in Califcrnia were surveyed. Deta was ot
’rofessicnal Tilitary Tducaticn and ©xperiznce Survey znd

fersey and Blanciard's LEAD-instruments.

Conc lusicns Reacned . C
(1) Security pclice officers are effective lecaders as
measured by the LEAD-instruments,

{2) There is a significant level of agreement Letwveen
officers, sutordinatesand/or superiors on zn cificer's
tenavicr in given situations,

(3) Professional military education was nct found to

te a significant Tactor in determining the leadershiyp
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f tane officers survesed, 5.7~

(4) Txperience was not found to be a significant

Vi,

actor in determining the leadership effectiveness of the

officers surveyed.
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CHAPTER 1

The Problem

Introduction

- e

The United States Air Force (USAF) has a vital
mission in the defense of the United States of America.
This mission varies depending upon foreign policy and
the cuwrrent political administration. The Air Force is
required to maintain resources, instaellations, and peo-
ple to fulfill its missions.

In many ways the Air Force is a microcosm of our
larger society only with more structure. As an
organized society, the USAF requires special skills to
fulfill its mission. Many of these skills relate
directly to civilian occupations. Police services are
included in this category.

USAF police services -re provided by security po-
lice organizations. These organizetions have two basic
missions or goals: Training; and, Military Readiness.
Phese units provide security and law enforcement

TUA

services %o USAY installations while maintaining their

realiness and iraining missions.

o
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e Like other police organizations, each USAF secwi-

ty police pmission is carried out by people: officers

ti and enlisted personnel. Using people to accomplish
-

goals necessitates the use of leadership and management

Pt S SR

. practices. Security Police leaders are required to

TRt e

fi lead and manage subordinate personnel in the

accomplishment of the missioned assigned by the USAF.

.

K Statement of the Problem
;a The diversity of security police missions is de-~
'q signated by regulation and policies. Organizational
E: 30als are predetermined by USAF regulations particular :
&} to the security police career field. However, i
f! regulations nor policies can specify how security
E? police personnel or organizatvions will be led. i
;ﬁ Because security police .0oals are achieved through :
j. people, it can be argued that effective leadership is :
necessary to achieve predetermined organizational goals. E
Security rpolice officers are normally charged with the i
respon. i1bility of attaining and maintaining the preset ;
goals, How officers reach the goals may or may not be ;
guestioned, OSince the actual vwork is normally accou- 3

2lisned by subordinate personnel the leadership style -

of the officer vecoxzes a key issue,

R
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In a given situation the use of a particular
leadership style may or may not be conducive to goal
accomplishment. Because security police personnel are
charged with protecting millions of dollars worth of
resources and lives, security policas effectiveness in
accoreplishing assigned missions is paramount.

If subordinates fail to carry out the assigned
tasks because the officer used a leadership style
inappropriate for the situation, then both are in-
e’fective. Consequently, the officer's role in leading
sutordinates to goal attainment is also parawmount.

Officers must learn how to lead. It is assuned,
for the purposes of this paper, that officers learn to
use a particular leadership style because of factors in
their background, such as education and experience

The crux ol the problem rests on the assumption
thalt USAF security police officers need to be effective
leaders in order to carry out assigned missions which

is one reason why there are approximately 1000 security

police officers, The factors which cause security

police officers to be effective leaders need to be

eranined to deternmine how to creamte effective officers
in the future., Specifically, the purpose of this study
will explore the relationship between security police

b officer experience,vrofessional military education, and
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Leadership has been researched and analyzed fron

the perspectives of leader traits to how leaders

function in a group.1 lany civilian and military

i .
PR
’

[
- '.'

organizations have been studied and analyzed from one

.
or more of these research pePSpectives.2’3’4’5’°

However, little empirical analysis has been done

PRI R RN
LS

h .

concerning the leadership effectiveness of USAF

ko e IR
s

security police officers,

Ei Pest problems associated with military

@5 effectiveness during and since the Vietnam conflict

gf nave been studied frow perspectives sucih as the failure
&f of military officers to properly lead ig combat and/or
Eﬁ' in organizational effectiveness.7’8’9 The inability

72. to lead effectively is a critical issue in the

3:5;', nilitary, 0¢11,12

%& Because USAT security police organizations must be

able to transition from a peace time nission into a
couflict role on short notice, and to engage in combat
orerationg in the event of war or conflict, as well as
rreforining their noraal police and security duties,

effective leadersnip must be present. Elfsctive
1 4
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A1}

lecadership has veen a historical requirement of the
milir,ary.13 It is still a requirement today. However
the r easons behind leader- ship effectiveness are not
always known.14
There exists a need to both o identify and
under stand the reasons for effective or ineffective
leadersnip ability in security police officers.
Determiring what causes security police officers to be
effective leaders will allow a better understanding of
how to develop such effective leadership in security
police junior officers as well as how to eliminate
ineffectiveness. Such understanding will also provide
a plcture of the leadership styles and effectiveness of

the security police officers studied.

@ w w N e m mms e owm e m o m .-

In exploring the relationship between security
police officers leadership experience, professional
miiitary education and leadership effectiveness, the
following research questions will be aadressed:

1. Are USAF security police officers eflec-
tive leaders?

2. How mucn agreeuent 1is there vetween

officers, and their followers and
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superiors on an oificers behavior in

- a given set of leadership situations?
ﬁ ) 3. Is security police officer leader effec- .
tiveness associated with the number of b
A . . ;
o professional military education courses 1
: 3
‘ completed? -
ﬁ 4. Is USAF security police officer leader .
= effectiveness directly related to his or N
T N
" her experience? A
o The answers to these four questions should .eacd ;
L“‘ ~
}: to a better understanding of the causes of USAT secu-
‘ rity police officer leader effectiveness or in- -
-~ effectivenass, verifying or negating the effect of "
- ' {
- professional nilitary education and experience on .
o leadership effactiveness. .
o r
n"' -~
W~ -
l\. v . K
R Research Variables p
Y TSt rT T ” Ki
. d
; To answer tine research guestions, relationships y
N 13
L between specific variables will be explored. TFirst, ;
4 . o s , oo . *
. data will be gathered on two independent varizoles: (1) i
0 the ausver of professional nilitary education courses §
o coanleted; and (2) the experieance level of security :
; A
¢ . . . ' ) .
-, police officers. Then twelve leadership situations -
g will act as intervening variables from which the .
. .
.." 15
’ [
<
:

¢
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leadership effectiveness of security police officers
(dependent variable) will ve determined. The
effectiveness determination will be made by comparing
the leadership style which the officer believes he
would use in the given situations with the perceptions
wh{ch vooth superiors and followers hav~ of that

officer's leadership style in the same situation,

Theor

2~

The theory used in this s* ‘dy is drawn frowm re-
W

~

searcn by Paul Hersey and Ken-Blanchard.19 This
theory is based on the leader understanding voth the
leadership situation and the maturity levels of his/
ner followers pricr to attempving o influence the
followers in the accomplishment ol a task16. Hersey
and Blanchard state that leaders must remain flexible
because of the aynamics involved in the followers and
the situation. Effectiveness depends upon an accurate

assessment of each and an appropriate response. The

Zocus is on whether the leader understand the maturity

level ¢of his/her followers in relation to the situation

and whether ne/sne leads them in a manner whaich will
enable them to not oaly complete the task vut also to

. A 17
complete it willingly.
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Closely related to and expounded on by Hersey and

13 is Likerwv's identification of variables

19

Blanchard
which affect organizational effectiveness. Likert's
intervening variables contain various dimensions of
leadership skills and communication, each being a key
element in Hersey and Blanchard's leadership style and
effectiveness.zo Hersey and Blancheard indicate that
leaders develop their style(s) over a period of time

21 These

frcm experience,training, and education.
factors, as they affect leadership effectiveness, are
to be explored.

Professional military education falls into tue
training and education dimensions used by Hersey and
Blanchard. These schools are the primary tools which
the USAF uses to teach officers leadership theory,
wnile at the same time allowing officers to use the
theories in contreclled leadersnip situations. Security
police officer leadership effectiveness will be

explored based on the theory that professional military

education does directly affect leadership skills.

Terms and Definitions

There are specific terms and concepts used in tne

study of leadership many of which are employed nere.
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Por clarity, specific terms and concepts used in this
study are defined as follows:
1. Leadership is the process of influencing the
activities of an individual or a group in
efforts toward goal achievement in a given

situation.22

AV}
-

Management is working with and througn indi-
viduals and groups to accomplish organiz-
ational goals.23
5. Leadership Effectiveness ic the use of a lead-
ship style that is aporopriate for a given

situation.24

- - -

patterns used by leaders when working with and

through other people, as they are perceived
25

-

oy other people.

6. Professional Military Education is military
education (in-residence or by ~-~respondence)
that is general in natu.e and which, in part,
deals with leadership roles in military life,

7. USAP Security Police Officers are those USAF

officers whose primary, full-time Air Force

duty is in the security police career Iield,

s i

—
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Suvordinates are USAT personnel responsiovle to

USA® security police officers.

Peers are defined as USAF security police
officers, eguivalent by position or rank, to
other security police officers.

Superiors are those USAF officers assigned by
regulation to be responsible for the actions
0f subordinate personnel.

Le 'ship Communication is the written,
verbal, and non-verbal communication used by a
security police officer attempting to lead
subordinate personnel.

Perceived Behavior is the perception other
people (peers, subordinates, and superiors)
have about the way a particular officer leads
subordinates.

Leader Perception is the way each secwrity
police officer perceives his/ner behavior

in situations where the leader atteampts to
use leadership skills,

Leadership Situations are those instances

in which a security police officer uses a

leadersnip style.

liaturity Levels:

1
- [
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A. Job liaturity is the ability of a fol-

gji lower to do a task;

iﬂ B. Psycnological iMeturity is the willing-

i ness or motivation to do the ;job.26

Eﬂ 16. Four Specific Leadership Styles:

i. A, A Telling Style is one in which the
leader defines what, how, and where
work 18 tp be done.

® B. A Selling Style is one in wnicn the

leader directs what is to be done but

supports the follower!s desires to do

‘ ' the task willingly.

s C. A Participating Style is one where the
e —=

W leader does not direct subordinates

but shares decision makinz witn then,

“
-

D. A Delegating Style is one in which the

a »
'

lzader provides little direction or

-" -«

X XARAA

U

suoport. He/she lets subordinates

decide how the task is to be completed

and when.27

drzaaizatioa of Rewainder o Thesis
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W Detailed asgects of this researcn are dezalt with
in subsequent chapters ol tnis stuay. First,
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leadership literature pertinent tc this study is
p B¢

(A9

reviewed in Chagter 2. In Chapter 2 the methoiolozical

plan of this study is explained in detail., Thirg,
Chapter 4 coatains an analysis of the data collected by
the method detailed in Chapter 3. Fourth, a section

dealing with conclusions and recommendations is
(%]

T presented. Fifth are the appendices and lastly is the
o

e bibliograpiy.

T Sefore dealing with the methodology and analysis,
®

ff, it is necessary to review the literature pertinent to
o this particular work.

et et
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Introduction

Chapter 2

Literature Review

In this century many different aspects of

1 In

leadersnip have been identified and researched.
fact, more has been written about leadership than any
other single topic. The preponderance of research
agrees that leadership does not exist in a vacuum. Four
basic perequisites must be present for leadership to
exist: (1) a Leader; (2) Followers; (3) a Situation;
and, (4) a Goal to be achieved with and through people.
Researcners often disagree on exactly how these
elements interact.2’2’4'> Some researchers focus on
the leader, gome on the followers, while others focus
on the gituation., There have been attempts to fuse
these elements into an integrated concept. TFor example,
Hersey and Blanchard developed a theory which explains
tne leader's role and actions in relation to both the
followers and the situation.6

Hergey and Blanchard state that their Situational

Leadershir Theory involves an interplay between tne

10
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guidance a leader gives, the amount of socioemotional
support a leader provides, and the maturity level which
follovwers exhibit in performing a specific task.7

The use of a particular leadership style may or
«say not be conducive to leadership effectiveness
depending upon the situational factors involved.
Deternining how to evaluate the situational factors and
then how to select and apply a particular type of
leadership benavior to a particular situation is a
learned process. There are many scurces from vhich
USAF security police officers learn to lead. Two
readily stand out: (1) Professional Military Education;
and, (2) Experience in security police squadrons,

Leadersnip theory and practice are taught at
orofessional military educatioa schools. Correspond-
ence courses teach leadership theory only, while
in-residence courses teach theory and also allow
cfficers the opportunity to practice leadership on the
sports field and in the classroom. Consequently,
professional nilitary education serves as one of the
prigary methods through which the USAF teaches leader-
snip to its officers. Leadership experience is gained
during professional military educaticn; however, tais

constitutes a small percentage of security police

0fficer Lealersnip experience hecause not all

ol
)

RO
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officers attend professional military education schools
and the schools are short in duration compared to the
assignments to squadrons. Most leadership experience
is gained during the years an officer gerves in
security police squadrons. The activities of security ;
police squadrons are accomplished by and through people.
Security police officers are required to ensure that -
the mission of the organization is accomplished and
this, in turn, entails the use of manazenment and
leadersnip techniques.

This study contends that these two processes
(professional military edvcation and_experience)
3ignificantly help determine both an officers
leadershnip behavior in given situations and his/her
level of leadership effectiveness. The idea that ]
leadersnip can be taught is generally supported by

othner theorists.8’9’1o'11’12 They state that

leadership education, in one form or another, helps
naxe leaders wore effective and each supports the
contention that leadership can be successfully taught.
However, not every article supports or is aliyned with
the wa; the JSAF teaches leaderghip, Several theories
are used by the USAF in its professional militvary
education schools. Each is bpased on the idea thnat

people can be taught to lead eflfectively.

A N i 2 A PP R 2 e P A P T N A i Y LA R e R A T T




b,

L] L€

9% v v . w

S AR — K

RAA PP yin

BN A AN

g
A,

v

RN I |

K A
~_a

R

R LA

LA Bl GO0 S0 NI JE SR £
. R U ST e ST ST

'r:rr . .

ovovoer:
a

19

f secondary concern to this study is the idea
that agreements between leaders and others on percep-
tions of leader behavior is necessary for effective
leadership. This concern stems from Stogdill's
observation that leadership training which is not
related to follower actions is inefi‘ective.13
Consequently this study determines the relationship
between professional nilitary education, experience,
and leadership effectiveness using followers as partial
evaluators or leader effectiveness,

Effective leadersnip affectis the actions of the
follcowers. VWhen a leader knowingly uses 2 particular
leadership style in a given situation, clearly
comnunicates the style being used, and ensures that
suvordinates, and possibly superiors, perceive it
properly, he/she is effective. If the leader's act is
purvoseful, and subordinates perceive that way and
relate to it properly, then the leader is effec-
tive;14

Subordinates' reactions to leader behavior is
conplex, They can react positively toward thae leader
or the job, or nezatively if they misperceive the
leacder's intention. ¥nowledge of the varying Xinds and

egrees of suvordinate reaction to leader behavior is

fel)

ey

11i: only by the extent of tihne recearcn conducted in
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A When subordinate misperception occurs, task

> -

ii ) accomplishment can be threatened. This is especially
]

\.n

N true for long-range tasks. Short-range goals can

e usually be accomplished regardless of leader/sub-

"

R

!l ordinate rapport. However, long term goals such as

- combat effectiveness demands proper leader/subordinate
. interaction without which combat effectiveness may not
be attained or maintained. In the event of a national
emergency in waich USAF security police personnel are
enployeed, ineffective leadersnip could result in the

unnecessary loss of life and/or resources.

It is, therefore, imperative to determine the

leadersnip effectiveness levels of USAF security police

officers. This will be accomplisned by deternining the
level of agreement between the officer and his/her
subordinates. Perceptual zgreeuwent on leader behavior

is an indicator of effective leadership. Accordingly,

- officers with higher levels of professional military
education and experience at the security police

squadron level should ve more effective leaders.

Understanding the coaseguencs of education ang
experience on leadersnip effectiveness necessitiated a
s review of the available literature., It becauwe readily

apparent that the magnitude of leadership literature

T s K 4".,"- S e e e '.'-.'.-.
Aatalate o neau . o atafatale s lon e lata.ads
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wvas a problem in itself, Stogdill stated that the
endless accumulation of empirical data over the last 40
years has failed to produce and integrated
anderstanding of leadership.15 A vast amount of
leadership literature deals with the perception of
leader behavior between leaders and followers and the
ramification of this agreement or disagreement on sub-
ordinate personnel and organigzation effectiveness.16
The problem with reviewing a large quanity of empirical
researcn in the area of leadership was compounded by a
gcarcity of researcn on the relationship vbetween leader
background factors and leadership effectiveness, The
gcarcity of eumpirical studies which deal with this
relgtionship necessitated a review of the literature
which concentrated on whether or not individuals can be
trained to become effective leaders.

The studies and theories reviewed are listed in
Tables 2.1 and 2.2, Table 2.1 lists leadership

training theories by author(s) with a brief description

(A3

et}

of their leadership training theory. Table 2.2 shows
researcihh studies on the perceptions of leadership

vehavior and subsequent effects. The tavble contains a
listing of authors and a synopsis of their hypotheses

or researcn ruestions, variables, aund research findings,

Authors are listed alphabetically in each tavle, Ideas

—1
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or findings specifically used in this study ere further

reviewed in the summary of this chapter.

m . Table 2.1

Leadership Training Theories

i Ruthor (] & Year = " “Theory "~ "~ " T T 7T
o Blake and Mouton'’ Leaders can be taught to use

2, (1982) one style of leadership for
o every situation.

L Fiedler"8 Leadership behavior is af-
!ll (1981) . fected by intelligence and ex-—
o perience combined with organ-
R izational and situational
-;EZ factors.
Ak
o Hersey anq9 Leaders can be trained to
AR Blanchard gelect the proper leadership
e (1982) style based on the gituation
5 and maturity levels of the
e followers.
d
; 20 - s
Isennart People can bLe trained to
(198%) lead effectively by placing
- then in group situations, ro-
»‘. tating leader responsibility
e in a low threat environment,
§~.
o
s
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Litzinge§1and
Schaefer
(1932)

Metcalfe22

(1982)

23

Sinetar
(1981)

Tannenbgypn and
Schmidt%Jr

(1973)

Vroom25
(1976)
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People learn to lead from
exper iences as followers

They experience the problems
of leadership from a followers
point of view and are able %o
become more effective leaders
because of it.

Leaders should be trained to
lead based upon the behavioral
sciences and social inter-
action between individuals.

Leadership can be taught

by developing skills, experi-
ences, knowledge, and intu-
itive understanding of the re-
quirements of leadership in a
particular organizational en-
vironment,

Leader behavior is greatly in-
fluenced by background,
knowledge, and experience fac-
tors.

Leaders can be taught to en-
large their leadership

styles and to match the right
style to the demands of the
leadership situation.
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. Table 2.2
. Leadership Studies

B T I Tt St

Barrow?® Hypotheses: (1) Under conditions of
(1976) Tow subordinate performance the leader
will be more task oriented. (2) Under
conditions of high subordinate perforum-
o ance the leader will be more supportive.
- (%) Under conditicns of high task com-
) plexity the leader will be task orient-
- ed. (4) Under conditions of low task
o conplexity the leader will be more
0 supportive. (5) When subordinate per-
o Tormance improves the leader will be-
- come more supportive. (6) When sub-
ry ordinate performance declines the leader
v will use task oriented behavior.
Cd

- Variables: The Independent Variable was
suvordinate performance. The Dependent
Variable was leader behavior.

“ e
» "e T P
PR P

B Findings: Subordinate performance was

: a strong causal factor force in deter-~

b nining the behavior of a leader. Low

B subordinate performance caused lezders

Y to behave in an autocratic nmanner, wnile

i high performance caused leaders to be-

. have in a more considierate manner.

i 21

b Bass et al Purpose: To describe how the

(1975) frequency of the appearance of
leadership style is related to the

> situational requirements,

.
'..'J‘."
L

ELAE ,'_..._

Variables: Independent Variables were
the task, organizational style, and

'y : interpersonal inputs., The Dependent

e Variables were leader effectiveness and
b suwoordinate satisfaction.

AW

e Pindings: Situational Variables are
e direcfily associated with the use of a
o particular leadersnip style. An explan-

ation of style difference must consider
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N é
o the organizational clarity, climate, 1
RS task, and consequence of interpersonal
o relations. §
S j
D Bleda et a12® Hypotheses: (1) Satisfaction with the ;
e (1977) quality of Army life is related to the é
- behavior of both the orginators of g
o orders and the givers of orders. (2) }
S The association between satisfaction
= and orginator behavior would be re-

: latively greater than the corresponding j
S relation for the giver. ]
0
- Variables: The Independent Variable was
o The perception of difference in leader
® functions, while the Dependent Variable
T was satisfaction with Army life.

}
1
|
i
. Pindings: Overall mangenmenl, not just ;
the immediate leader, plays a crucial 3

- role in determining the nature of the i
II rank and file's experience in the mil- |
itary. Improve the actions of the lead- ;

iy ers who formulate the duties rather a
- than the one who relays the orders. i
1

]

!) Evan529 Purpose: To explore the demographic

- (1972 characleristics of the supervisors and |
followers to see if the demographic 3

characteristics contribute to the like- %

lihood of agreement or disagreement in

describing leadership atyles of the |

) supervisors.

;
“a Variables: Independent Variable was §
o ' demcgraphic factors. The Dependent |
k0 Variavble was agreement between the |

- ] leaders and followers.

Findings: There are no demograplhic
e v 2 1 - 3 4 oA < P
factors that consistently resulv in the
supervisor and his followers veing more
lixely to agree in descriving super-
vigory leadership benavior.
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Ferris o Hdypothesis: Leadership behavior
(1233) focused on job autonomy will influence

subordinate perception of the job and
will not affect other job character-
istics.

Variables: The Independent Variable was
leadership behavior, while the Depen-
dent Variable was the perception of job
autonony.

Findings: Subordinates working under
conditions of high consideration and

low structure perceived a high level

of job autonomy but at a lower level

than did those whose leaders used low
consideration and high structure.

re Purpose: To assess tne causal rela-
(1975) tionship between leader style and subor-
dinate saticfaction and perfornance.

Variables: (1) The Independent Vari-
avle was leadersnip styles used. The
Dependent Variable was subordinate
satisfaction and performance,

Findings: Leaders using a consideration
strle cause subordinates' satisfaction
with the job to be higher while sub-
ordinate performance can cause leaders
t0 use both higher censideration and
structure. ILeaders can positively
affect subordinate performance by in-
creased emphasis on both consideration
and structure.

Jones et al32 Position: High job-involveument per-

(1975) sons, naving greater identification with
tne job, will place grzater exnpuasis o
effective leadershig,

Variables: The Independent Variable was
tne percepiion of & leader's job orien-
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Kuykendall
and
Unsinger33

(1982)

Rees an N
O'Karma~”"
(1930)

Sims and
Szilagyi
(1873)
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tation behavior and effectiveness. Tae
Dependent Variable was employee confid-
ence and trust in the leader.

Findings: Job involvement did not in-
Tluence perceived leader behavior. It
did seem to affect relationships between
leader benavior and subordinate trust
and coufidence in the leader,

Purpose: To describe and analyze the
leadership styles of 155 police mana-
gers,

Findings: Police managers are at least
as effective, if not more so, when
compared with other managers. ©Police
managers primarily use the selling,
telling, and participating styles. The
delegating style is infrequently used
due to factors unique to police johs,

Purpose: To determine the differences
between the supervisor's self-percep-
tion of his leader behavior style and
subordinates' perception of that same
style.

Pindings: TPound statistically sign-
ificant differences between perceptions
of leader and subordinates on given
leadership behavior.

Eypothesis: Leader reward behavior will
have a direct relationship on sub-
ordinate satisfaction and verformance.

Variables: Independent Variable is
leader reward behavior. Dependent
variapvle 1is subordinate job satisfac-
tion and perIiornance.

- “'_\‘_'
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Findings: Results supported the
hypothesis that when the leader provides
positive reward behavior, subordinates
verformed better and had better job
satisfaction,

———— s . - > WD b - Ah B W W . - A = P . . N P - @ . P b - —

Summary

The effects and value of education and experience

on leadership are, at best, disputed. Regardless, this
I \ \ .
Gﬁ study coatends that these two factors have a direct
P
o

vearingz on leadership effectiveness and will exanmine

.- r'q—
-

the relationship between the USAF security policé

r v

officer's leadership effectiveness, his/her experience,

CoaC

and nis/her professional military education completion

PO Y |
e

rates. The literature reviewed in this chnapter served

as a guide in developing the variables, research

guestions, and methodology of this study. Hersey and
Blanchard's 3ituational Leadership Thecry served as the
base from which this study evolved.36 Kuykendall and

Unsinger's study of leadership styles in police

N LA AL~ Y R W

aznagers provided insights into leadership styles used

by .olice manage*s.37 In addition, their methods of

repcrting the date was used as a guide when preparing

—®,

Chapter 4 of tuis study. Lastly, their results are
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compared with the leadership data found on security
police officers.

The disparities in perceptions between leaders and
subordinates in given leader behavior found by Rees and
0'Xarma provides a comparison between security police
and civilian managers.38 Their findings which state
that leaders and subordinates disagree over the
perception of leader behavior served as the basis for
one of the quesations in this study.

Evans provided the idea that certain factors
affect a leader's ability to lead effectively.39 His
study looked at demographic factors which he thought
assisted in the perceptual agreement between leader and
Tollowers for given leadersnip behavior. He compared
these factors with the level of agreement between
leaders and supervisors but found no factors which
alffected agreement in every case.40 Evans'
tnought-provoking study served as a reference point
when filling in the conceptual void encountered during
the early phases of this research.

The aforementioned studies aided in the
conceptualization of exactly wnat comprises effective
leadership, each providing either ideas or comparative

date whnich asgsisted in this study of USAF security

[

police officer leadersnip effectiveness,

P

e
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Locating research studies on the causes of leader-

ship effectiveness proved difficult yet a wide range of

theories on those factors which affect leader behavior
were readily available and many ideas were put forth.
Several writers stated that education and background

42,43

were important.41 Others stated training was

an important element in determining leadership style.
44,45,46 Regardless of divergent views, they
corporeately reinforced the belief that each of these
two factors (education and experience) in some wvay
directly affects leadersuip style and effectiveness.

As a resul%, these theories directed this study toward
the evalua- tion of profegsional military education and
experience as facvors which affect USAF security police
officers' leadersnip effectiveness., Each theory
provided a clearer understanding of the problem and

helped fornulate the method by which the problem was

studied.

Liad

sl
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Chapter 3

Methodology

Introduction

There often exists little agreement between the

self-perception of leaders and a description of that same

1

behavior by subordinates. Leaders can perceive their

behavior in one way, while followers see the same behavior

quite aifferently. There is a correlation between the level

of perceptual agreement and leadership effectiveness. The

nigher tne level, the more effective the leader.2

But what causes leaders to be effective or ineffective?

Hersey and Blanchard identify education, experience, and
training as factors which help determine the leadership
style used and subsequent effectiveness of leaders.3
Leadersnip training i1s considered important in developing
leadership effectiveness.4’5’6’7 Leadership experience is
also thought to0 enhance a persons ability to effectively
lead subordinates to goal accomplishment.8 Consequently,
the effects of training and experience can be viewed as
crucial elenments in the development of effective leaders,

Tiie idea that training and experience lead to

w
N

e
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;"L: effective officers is the general consensus in the USAF

E;? today. Officers are trained, directly and indirectly, on

[.] and off thhe job, to lead subordinate personnel, and then ]
Eﬁ; given a chance to experience the use of leadership. Direct

E;§ training and experience is provided in professional military

!! schools and in the unit of assignment., The exploration of

Ei; profegsional military education and experience, as they ]
;%i relate to the leadership effectiveness of USAF security

7?: nolice officers is the goal of this study. This exploration

willi be accomplished by analyzing security police officers!

2&; professional military education and experience levels as

‘ they affect leadership effectiveness. 4
;ﬁi Subsequent subsections of this chapter specify the

fﬁ methods which are used in the gathering and analysis of data

vertinent to this thesis.,

A

P

.-\ Sample

)

=

P The officers who participated in this study were

:. purposely selected from security police squadroas at seven %

A USAP installations in California. The installations were

“lather, Beale, liclellan, Travis, Castle, Vandenberg, and

March Air Force Bases, Only data on officers whose primary

@'

7" e

duties and training are in the security police careef fielgd

-~
RN
L v B

AN

was obtained., The 33 officers surveyed were male and

"y TS
s e s

P

«to

.

c'.'-_. . e .-‘_-‘-_n . . ~ E LS I U . - . . - - . -
Bt N L U A A T A A AT AN R AT A N R WA WA A VAN A A AR A A U e A W S e LT S (PR VPRV VS



; 37 X
- female security police officers with ranks ranging from ,;
> second lieutenant to lieutenant colonel. Their positions ;

- ' ranged from shift supervisor to chief of security police.

.
o

s
0

fi The officers had from less than one year to over twenty | ;:
Y ~
‘l? years of experience in the military. Ages ranged from 21 %o )
;; 45 years. Data was not obtained as to Low they were ’
';2 conmissioned (i.e., Reserve Officer Training Corps, Officer 5

. Training School, or USAF Academy), nor was data concerning ;i_
R race or socioeconomic background. This data was not D
;& considered relevant to this study. The officers surveyed .
5 .
;ﬁ were purposely selected from USAF installations in ;
\ Californie vecause of time and financial constraints. .
i; There are approximately 1000 security police officers in ;
E: the USAF, ranging in rank frou second lieutenant to brigider i

,
(ﬁ' general, with over half being majors or below.2 They are

. ‘
; stationed throughout the free world on USAF installations or :;
B -
fgg on separate a3signments. The officer sample used in this E
;8 study is representative of the security police officer '
:Z population. :
:} Dther security police personnel surveyed were ;
i’ gubordinate or superior to the sample officers. An average '
- of “our people per sample officer was selected from this -
< .
.b )
}E & provided by USAF Personnel Center, Randloph A¥3B, Texas,

SN e et T e R ™ e Ry N o M AR A A T AN A ) Coly Y Wy g oy W g e N s e e {alatata (s ava
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group. One was a superior officer, the rest were E
ot subordinate to the sample officers. The surveyed superior

officers were security police officers wno normally ]
supervise the sample officer. No officers outside of the
security police squadrons were surveyed. Subordinate
personnel were randomly selected from personnel subordinate

to each sample officer. Where possible, a senior

noncommissioned officer, a noncommissioned officer, and an
airnan were selected to give their perceptions of the
officer's leader behavior. This subsample of subordinate '

and superior personnel provided cross-section perception of

the sample officers leadership behavior in given situations.

~

\-.

" “leasures

-

Ty Three instruments were used to collect data. The first, z
' i
RS oo . . i
;" titled the Professional Military Education and Experience

o Survey, hereafter referred to as the PMEES, was specifically ;
<. i
B developed for this study (see Appendix 1). The second set 3
" of ingtruments is the lLeadership Effectiveness and

- Adaptadility Demensions (LEAD)-instruments developed by

o Hersey and Blanchard.”

“ The P}EXS measures the number of professional military

{? education courses completed and the experience level of

.

S security poliice officers both in the military and in the

'f‘.

| B
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- security police career field. The focus is on those -
M o
-
. vositions at the squadron level. These two areas, profes-— .
; gsional military education course completion retes and expe- ﬁ
rience the independent variables used in this study. "

B

The PMEES was pretested on five security police j

2

I officers and found very reliable in obtaining the desired

-

"‘I

"

data. The instrument collects all possible data on

LI %

professional military education and experience in the

KO LRV

.
security police career field. The PMEES is estimated to be ?
very reliable in accurately collecting this data, %

; Tne Leadership Effectiveness and Adaptability i

I Dinensions (LEAD) instruments contains twelve work related :

; situavions, each representing three instances of the four Q

% "\

i naturity states of the followers, Four alternative %

. 3

! leadership styles are presented on the survey. The i

" _I

E LEAD-Self requires the sample officer to select the one i

5 style which best describes his/her leadership behavior in ?

Va

10 :

< the situation. The LEAD-Other is the same instrument as

- the LEAD-Self but written for a subordinate or superior to @
: N & -
- conpiete. ~
- 3
| The LEAD-Self was designed to measure self-perception '
o h
a .\
N 07 three aspects of leader behavior: (1) style; (2) style ,
- . . -
.. range; and, (3) style adaptability.12 Priwmarlly tne 3
. 1)
. A
q LEAD-8elf provides a picture of how the officer perceives .
M N
K ne/she venaves (or would lead) in given situations. Thae -
- .\
x 3
- i
q |
- -

o
.
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;f LEAD-Other indicates how others perceive an officer's 3
> leadership behavior in the same situations.
Hersey and Blanchard indicate that the higher the level 1
ﬂj of agreeunent between the leader and others in the twelve

situations the zreater the effectiveness oI the leader.13
Thus the leadership effectiveness of an officer can be

determined by comparing the way others perceive his/her

benavior in given situations with the officer's own

perceptions.

Teadership effectiveness is also determined by

obtaining the effectiveness score Irom the LEAD-Self. This

score is obtained through the Style Adaptability Score

14

achieved by the officer, This effectiveness score is

deterinined oy adding the score ziven to each alternative
selected and then totaling them. Combined effectiveness
scores for the LEAD instruments serve as the dependent
variabvle for this study, i.e. leadership effectiveness,

t'hen pretested on security police personnel the LEAD

= instruments were found to be excellent survey intruments.
v Post questioning of pretested officers and subordinates

revealed the twelve situations presented on the LEAD

|
R Y

PAr R

instruanents were closely related to everyday leadersaip

oroblems encountered by security police managers. ‘

o

A Subordinate personnel reported the situations and responses
N

e selected were within situations encountered in the course of
®

«_ -
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the job and reflected normal leader responses seen,
Because the situations presented were so general and the
fact that pretested individual found the situations very
ginilar to ones encountered, the instruments are viewed as
reliable in determining the leadership style and

effectiveness of USAF effectivenss of USAF security police

officers.

USAF security police officers are considered a fairly
homogenous group, especially in the areas being studied,
Each officer faces similar types of experiences,
professional military education, and training, at different
points in his/her career. The sample used in this study is
representative of the envire career field--they are shift
coznmanders, operations officers, chiefs of security police,
and coupanders. Because of their similarity to other USAF

gecurity police officers, the responses obtained in this

study are considered representative of the entire security

S e
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Fore, police officer corps.
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FT; Tris study is designed tc explore and then descrive the
F eflect of nrofessional miiitary education and experience on

DAY B

the leadership effectiveness of those USAF security police

ficers surveyed. BSpecifically, tais study explores tue
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:&i correlation between the number of professional military :
C&f education courses completed, the experience level of ;
!g security police officers, and their leadership effectiveness. ]
e

;;f It also contains a description of the leadership styles and

i:i effectiveness of the security police officers surveyed.

g‘ Describing security police officer leadership effec~ J

‘
g
[No—i"

tiveness and exploring the relationship between variables

N required that the following procedures be followed.

After the nature of the problem was ascertaineqd,

sultanle survey instruments were created or found. Next,
E;; the number of officers and others to be surveyed was !
-. determined, The Personnel Survey Branch at Headquarters, ?
Iiilitary Personnel Center, Randloph Air Force Base, Texas,

suzzested a reduction in the nuamber of other personnel to bve

surveyed, This recommendation was followed. Vith the

jfﬁ nwtbers of sample officers determined, each chief of
security police was contacted and tenative dates established
ror tne collection of data.

Pretesting of the PHEES and LEAD instrusents indicated

a need to organize the instruments before-hand as well as to

[N

pracvice the verval instructions to be given to the
individuals surveyed.
Eacn officer packet contained one PHEES, one LEAD-Self

and one or more LEAD~Otner instrumsents, depending upon the

officer's position in the organization {(i.e., operatioas
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officers and chiefs of security police filled out several
LEAD-Other instruments on subordinate officers; subordinate
personnel packets contained one LEAD-Other instrument.)

Subordinate personnel were selected from personnel
serving under each sample officer. Senior noncommissioned
officers, noncommissioned officers, and airmen were selected
from those personnel -n duty on the day of the survey. Not
using totally random selection procedures is viewed as less
nproblematic thaan the impact of other variables, such as time
in the current leadership position and subordinate
axperiesnce and maturity, on the accuracy of the data
coliected.

Using people from different pay grades, experience
levels, and ages to input their perception of the leadership
benhavinr of the security police officer provides a excellent
cross-sectional view of the officers. This provided a more
accurate perspective of the officers' leadership
effectiveness.

Data from the instrumen.. was placed on work sheets,
Prom each work sheet officers were rank ordered on
proressional military education, experience, and leadersuip
effzctivencess., Once the ranx orders were devermined
correlatioas between the variables were obtained uasing the

Spearian rank order correlation coefficent,
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1d Analysis

- -

I
1

The problem in this study posed four research questions.
The questions were stated in a general nature in Chapter 1.
Each question 1s expanded so detailed analytical procedures

could be presented.

Question One: Are USAP security police officers

— ——— wo -

effective leaders?

This question is composed of several parts., First,
there is the question of determining effectiveness, which is
determined from the adaptability scores obtained from the
LEAD-3elf and O‘chers.16 The scores are totalled and
divided by the number of instruments completed on each
officer. The scores establish the effectiveness of the
officer from varyingz perspectives, The scores place an
officer on a scale of -24 to +24, with scores below O being
Ineffective scores and those above O being Effective scores.
Effectiveness for all officers is also determined by the
aunver of leadership styles used and the appropriateness of

the style to the situation,

guestion 2wo: How much agreement exisib between
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officers and their followers and superiors concerning and

officer's behavior in given leadership gsituations?

The answer to this question will be presented in a
table showing the mean response of officers in each
situation on the LEAD instruments, and the mean response for
the cthers in the same situations. The table will show the
variance between how officers perceive themselves as
behaving and how others perceive their behavior in the same
situations,Agreenent will be determined significant if the
t-score obtained from the comparison of means is equal to or
less than .05. Significance between intergroup means will

be devermined as will significance for intragroup means,

Question Three and Four:
(3). 1Is securtiy police officer leader effectiveness
associated with the number of vrcfesslional military

education courses completed?
(4). 1Is security police officer leadership

effectiveness associcated with the level of experience as a

security police officer?

A snift in analytical methodology takes place in

analyzing these last two guestions. Thne snift i= to a
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statistical analysis of the interplay between the variables.
4 correlation is found by applying the Spearman Rank Order
Correlation Coefficent (Spearmanrho) to the varia.bles.17
This technique results in a correlation between professional
military education courses completed and leadership
effectiveness, and experience and leadership effectiveness,
Rank orders are determined by responses on the PMEES, on
education and experience, and effectiveness scores obtained
fromn the LEAD instruments.

It is anticipated that each correlation will be

positive indicating there is a direct relationship between

variables.

Qummarz

Exploring the level and causes of USAF security police
officer leadership effectiveness requires two analytical
approaches, TFirst, the level of leadership effectiveness is
deternined through the use of the eflfectiveness scores
ovtained fromn the LEAD inetruments. The overall leadership
effectiveness i3 deternmined frow the effectiveness scores.
The level of agreement between others and the officer on
leadership behavior in given situations is also determined.
Officers are rank ordered by these effectiveness scores,

These scores are the dependent variable.
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Secondly, statistical correlations between the
variables are obtained. Each officer is rank ordered by the
nunber of professional military education courses completed,
by the level of experience at the security poliée squadron
level, and leadership effectiveness. Once the rank orders
are obtained they are correlated using the Spearman Rank
Order Correlation Coefficent. Positive correlations are
expected to be found in each case.

The exploratory design used in this study deternines
the effectivenss of USAF security police officers, and then
deternines if professional military education and experience
have a causal effect on leadership effectiveness. The four
researcn questions funnel the data toward this goal.

The need to determine the causal relationship between
the variadbles, as stated in the problem, is to find out what
makes security police officers effective leaders. Effective
leadership allows the activities of peacetime security
colice units, with their wartime role, to be carried out to
maxinum capabilities., The goal of this study is to explore
officer leadersnip effectiveness and deternine ways to

increase security police officers leadership effectiveness.
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Chapter 4
Results

Introduction

Data used to answer the research questions was gathered
from security police officers, their subordinates or superi- o
or officers, in eight security police squadrons located at
llather , Beale, Mclellan, Travis, Castle, Vandenberg, and
March Air Porce Bases in June 1984. The results are divided
into four areas: (1) general descriptive data of the sample;
(2) answers to the research questions; (3) a discussion

section; and (4) a sunmary of the findings. %

Thirty-three security police cfficers were surveyed.
They ranged in raunk from second lieutenant to lieutenant
colonel, Table 4.1 presents the distribution of the sample ‘
officers by rank., Table 4.2 provides the experience level
of the officers by years of coumisgsioned service in thne
security police career field. Table 4.3 lists the number of

officers with prior experience as a USAF enlisted person,
P
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Table 4.4 indicates security police officer attendance at

LR %
S

LR |

in-residence professional military education courses by

N |

€« -
‘l

of officers, by rank and school, who have completed

professional military education correspondence courses,

AATY

. Table 4.1

,§ Security Police Officer Distribution

3 Renk T T T T T Number T Pércent

- Second Lienutenant (0-1) 8 24

- Pirst Lieutenant (0-2) 7 21

- Captain (0-3) 13 40

x Major (0-4) 3 9

l. Lieutenant Colonel (0-5) _2 . 6._.
Totals 33 100

—— > - - o+ - ———————— - ——— -

Table 4.2
v Security Police Officer
' Experience Level by Years

Years — "Number —_ Percent

- <5 20 61
- 6-10 10 30

11-15 1 3
: 16-20 - .5
Totals 33 100

BrP e A RO SR R

S0l

...................
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school, rank, and number, while Table 4.5 shows the number
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Table 4.%
Security Police Officers
With Prior

Enlisted Experience

Years __~_ Number ' Percent_
<1 1 3
3-4 3 9
5-7 5 15
8-10 2 6
11=-13 2 6
14=-16 1 3

> 17 1 3
Totals 15 45

Table 4.4

Security Folice Officer Attendance
at In-Residence Professional
Military Education Courses

- - --—-..—.——._—--...—-—

Course

Squadron Officers
School

Air Command and
taff College

“Rank ___ Humber _ _Percent _

0-1

0-2

0-3 3 9

0-4 2 6

=5 .
Total 5 15

0-4 1 5

0=5 .

Total 1 3

Percent

52
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e Table 4.5
0fficer Completion Level of
Profeg-ional Military Education
Correspondence Courses

Course 7 T " " Rank " Humber ~~  "Fercent
Sguadron Offirsys O-1

School 0-2 1

0-3 5

0-4 3

2

\ Totals TTTTTYY T 33

>9 Air Command and 0-3 3
) Staff College 0-4 4

Totals ) 2

i ' Air War College 0-4
EN Totals cTTTeTTThTTTTTTT 8
o Others 0-4

- Q=5 2 )
) Totals 2 6

it =8 @ - . B o . . > . — o} ——— - o} Y ——— ————— -

"l’l
EA I, B P

- The descriptive data in Tables 4.1 through 4.5 relates

- general aspects of the officer sample. These tavles further 2
T delineate the sample as described in Chapter Three and g
; reinforce the homogeneity of this sample with the security -
O ) . S . .
) police officer population. -
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General Research Questions

[ e L I -

Data was gathered to answer four research questions,
RO The four questions are specifically restated and the

analyzed data presented.

v

b

L . . . o

S Question One: Are USAF Security Police Officers
[ - s T ss s s T ST TsT Tt s st
8T, N .

e tffective Leaders?

S

P

ko

This question was answered through the effectiveness
scores obtained from the LEAD-Self administered to each
officer and the effectivenegs scores obtained from the
ILEAD-0ther given to the suvordinates and superiors of each

officer., The effectiveness scores were totalled for each

:ﬁg officer, then divided by the number of peopie, i.e., the
iig officer and the others. This score provided an across-the-
';r. board view of the leadership effectiveness of each officer.
;;E The eflectiveness scores of the officers are presented in
"0

Eﬁi Table 4.5, Score ranges are divided in to effectiveness
0

"o levels. These levels are based on prior studies, and zay be
LTS

;}ﬁ arranged in otner ways.1 Tne arrangement used nere is

E?E based on the range of scores obtained.

;;f Table 4.7 presents data on the dominant leadership

fF-c.

i{ styles reported oy the security police oflicers surveyed.
S

E?t Dominani styles were deteruined by totalliag the number of

| Ot
c -
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Table 4.6
Security Police Officer Effectiveness Range
Range _ 7 7 TTTT T 77T Number T Percent
Very Ineffective 1 3
(=24 %0 -13)
Ineffective 2 6
(=12 to =1)
Effective 20 61
(0 to 6)
More Effective 10 30
(7 to 12)

Very Effective
(13 to 24)

> - e . > s - - w " W = ™ W e =% - e e -

Totals 33 100

times eacn officer selected one of the four styles from tne
LEAD-3elf, 1IF one style was selected more than fifty per-

cent of the time (six times or more), it was considered the
dozminant style. If no one sityle was selected wore than fif-

ty rercent of the time then no style was considered dominant,

Tfable 4.7
Donminent Leedership Styles Reported

Style _ _____ Number Percent
Telling 3 10
Selling 15 45
Participating

Delezating

Iio Tominanv 15 45

Style Reported

Vi " ',“. R
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X Leadership flexibility was also deteruined from the
LEAD-Self. Officers reporting one style more than twice
were considered as being flexible in their leadership styles.
K Table 4.8 shows the number of styles reportedly used by the

sample officers.,

o Table 4.8
Style Flexibility

- - - - ——— P

Table 4.9
Officer Responses by Style and Situation

. . . -
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Question Two: How nmuch agreement is there between
S officers and their subordinates and superiors on an_

D I officer's leadership behavior is a given situation?

' The level of agreeuent sought in Question Two was

!E answered by totaling the officers responses on the LEAD-Self
A

o for each style and totalling the others responses on the

- LEAD-Other for each style. The resulting combined data was
-

compared and found significant (p<.05). Table 4.9 gresents
officer respoases by situation and strle for each of thne
twelve situations presented. Table 4.10 presents the

subordinate and superiors perception of the officers!

- Table 4.10
Others HResponse by Style and Situation
Sifuation ~ 8§21 T TTS8I5TTT 8377 TSoAC

-— e e @ et e — - - -

o 1 34 57 33 2
o 2 17 62 32 15
. 3 29 32 54 11
g 4 37 68 12 9
e 5 71 40 10 5
o 6 18 56 34 18
n 7 28 72 20 6
- 3] 37 49 22 18
' 9 85 22 11 3
- 10 54 59 7 6
= 11 23 42 33 23
o 12 .23 W35 . 2e,
;P Totals 461 570 308 143

- % @ e wm w~ m W mam e e - s = w——e.— . - a
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Table 4.11 j
Comparison of iean Leadership Style Scores of Officers
and Mean Scores of Others for the Same Style

Group ____Style _ _Mean” " 77SD " 7T f-sédore " |
- 1

Officers Telling 8.3 9.87 t= 2.44

Others 36.75 20.58 p<.05

Officers Selling 16.33 7.93 t=3.95 ]

Others 50 14.99 p<.05 1

Officers Participating 6.33 6.41 t=2.,45

Others 25.66 14.29 p<.05

Qfficers Delegating 1.3 3.48 t=2.59

Others 11.91 7.06 »<.05

D R I . T R I R R I I T I R e e

behavior in the twelve situations, Table 4.11 compares the
neans and standard deviations for each leadership style by
officer and others.

The three preceding tables show that the Selling style
of leadership is reported by officers (X = 16.33) and others
(X = 50) as being the primary leadership style used, uith
both significantly agreeing (t=2.44, p<.05) that Telling is
vne second uost used leadersuip style,

The results indicates that the officers use of the
321ling Style is significantly dominant (t=3.58, 2<.05) over

the use of ta:

U

Telling style., BSinilar results were Iound

between the Other's perception of the use of the Selling

versus Tellingz style (t=6.133, p<.05).




Question Thr

Is USAF security opolice officer

.o-

leadershlg eLfe tiveness agsociated wltn the nunber of

e e o~ - v - .. e <o’

Data relative to thie question was gathered on the
Professional Hilitary Education and Experience Swvey
instrument and from the leadership effectiveness scores
obtained when answering Question One. ZEach officer was rank
ordered by thne number of professional military education
courses completed., In-residence courses were double
weighted hecause the actual leadersnip training received in

these courses is thought to increase leadersiuin

@

ff=2ctiveness., No single course was weighted any heavier
than another, Correspondence courses were given a single
gcore for eacn one completed.

Tach officer was then rank ordered by his/her
leadership effectiveness score, The Spearman rank order
correlation cnefficent (rrho) was applied to the resulting
ranxs. 4 Tiio of -,054 was obtaired for the correlation
between professional military education and leadership

effectiveness. This is not a significant correlation (p«<.

05) .
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The same process used in answering Question Three was
used in answering this question., Officers were rank ordered

by the number of years of commissioned service at the

security police squadron level. When the T o ¥Was applied

to the rank orders a correlation of .20 was obtained,

This coefficent is not significant (p>.05).

The results obtained for this study of USAF security
police officer leadership effectiveness is discussed in the
following subsections. The first briefly deals with the
descriptive data, with the last four analyzinz the results
of the research questions just presented.

Thirty-three USAF security police officers from the
rank of second lieutenant to lieutenasnt colonel were
surveyed. Eizghty-five percent of these officers vere
captains or below, with the majority of the officers (40%)

+

being captaing, Sixty-one percent of the officers hnad five

or less years of commissioned officer experience with




-,

ninty-one percent (30) of the officers having less than ten

years of commissioned experience, Forty-five percent of the

B BEEN

officers had prior enlisted experience in the USAF.

Only fifteen percent of the officers had completed
Squadron Cfficers School in-residence. Only one major had
’ attended Air Command and Staff College in-residence.

As shown in Table 4.5 thirty-sixz percent of the
:S officers had ccmpleted Squadron Officers school by

- correspondence, thirty percent Air Command and Staff College,

(&N

- 31ix percentl Air War College, and nine percent had complete
- other forams of professional military education.
This appears to be a very low percentage of officers
i‘ attending in-residence or completing professional military
_ education courscs by correspondence, Table 4.5 indicates
- that majors and lieutenant colonels (O~4 and 0-5) have a
:5 higher c¢ompletion rate in correspondence courses than 4o
~ captains of helow,

This 13 partially explainable, Only captains with over
seven years of counissioned time are permitted to take

zdvanced professional nmilitary education courses by

. IR % R BN B ettt et
WL W

correaspondence, However this study anticipated mucnh higher

racves ol coapletion for correspondence courses and

in-rasidence attendence at professional military education
; courses atv the lower ranks, especiaslly in captains, Only
5 twenty-tnree percent of the captains had attended Sqguadron
b

T ekt o, - o s, e a - . e .
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Officers School, and only thirty-five percent had completed 3
the course by corcespondence, Only one lieutenant had

completed Squadron O0fficers School by correspondence and 1

only five reported being enrolled. This is believed to have

_i' adversely affected the correlation found in Question Three.

. Such low completion rates for professional military

: education courses may cause the findings not to be capable
of generalization to the larger population.

P: The secwrity nnlice officers surveyed are

o representative of the security police officer population,

t=3
63

ighty~-Cive percent were captains or below. Wnile this is
‘ sligatly above the average for the entire population it is i
-fz 210% wwusual for security police squadrons where the aajority
5 of officers are captains or below: Only two squadrons

!l surveyed nad fewer than three officers, wnile tihe average }
for vhe remainder was five. Security police officer

e leadershnip effectiveness was deternined by obtaining an

4 averagze effectiveness score from the LEAD instruments. Only

three officers were found Ineffective (see Table 4.6), two

vere in the Ineffective range, with only one being Very i

Inefllectbive. Tairty officers were found to be effective

>

.
leaders. Sixty percent (20) were in the EBffective range and

2
{D

thiriy perceant were liore Effective, The coabined

!_ rercentages were slightly higher than those found by
o nuykendall and Jnsinger ia theilr study of civilian police
)
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leaders.2 Security police officers were found to be
effective leaders!
Table 4.7 further shows the leadership styles used by
gecurity police officers. Porty-five percent report the
Selling style as their dominant style of leadership, ten ‘
percent report Telling as the dominant style, while forty-
five percent report having no dominant style. Kuykendall

and Unsinger aud Rees and 0O'Karma also reported Selling as !
3,4

the domninant style in their studies Kuykendall and
Unsinger tound {ifty-one percent of police managers used a :

-; Selling style and forty-five percent had no doninant leader-

ﬂ. ship style.5 Rees and 0'Karma found that subordinates and

. f
- . . . . 6 i
Ey superiors perceived the same dominant leadership style.® i
I‘. ‘
LS g
res The nwaiber of leadership styles reportedly used by the {

sample officers reinforces the other findings concerning é

ol
&{ their leadership effectiveness. Sixty-four percent of the
<0 ) . :
Eg cfficers surveyed reported using three leadership styles, {
- - . . i
[ eignteen percent reported using two styles, fifteen percent 5
[ SR
"-‘ . .
;ﬁ four styles, while only three percent reported using only i
b C e : . . . )
FJ one. This indicates tnhat the majority of the officers i
@ surveved adant their leadership styles to the situations ’
o 1
. . i X
.. they encounter. Similar results were found in civilian :
Lo nolice managers.7 .
pf )
' Question Two adaressed the issue of how correctly do
r-_--' "
Ej officers, thneir suvordinates and superiors, verceive the .
~
N .
e ‘
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officers leadership behavior in given situations. The
perceptual agreements were determined from the LEAD
instruments. Table 4.9 shows the number of actual responses
for each style and situation reported by the officers. 1In
fifty oercent of the situations the Selling style of
leadership was reported by the officers, while the Others
revorted it being used thirty—-eight percent of the time. In
each case Selling was the dominant style reported. Table 4.
11 compvares the mean scores for the Styles reported by the
officers and the others. The comparison was significant at
the .05 level in each case. Comparison of the means between
etrvles in groups shows a significant (p<.05) difference for
both the officers and others between the Selling and Telling
styles. Each grcocup perceived the dominant leadership style
heing used. Rees and O'Karma found similar results when
stuiying supervisors and subordinates.8

Agreement between officers, their subordinates and
super iors, on the officers behavior in given leadership
situations is high. ZEach group agreed on the styles used,
from the least to the dominant. In each case the agreement
was significant (p<.035).

The answvers to Juestions Three and Four were not
significant (»>.05). The correlation found between
orofegsional nilitary education and leadership effectiveness

(-.054), and the correlation found between experience and
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leadership effectiveness (.20) did not show these twc areas
as significant Tactors in determining leadership
effectiveness. Each question and the results are dealt with
individually. After each has been covered a summary of the
findings ies presented.

Professional military education was not found to be a
significant factor in determining leadership effectiveness
(rrho=—.054, p>.05). The results are believed to have
been affected by the low number of officers who have
attended professional military education courses
in-residence (only 18%). However, a review of individual
caseg indicates that those with higher levels of
nrofessional nmilitary education did not score higher on
leadership effectiveness; in some cases the opposite was
true., This does not negate the value of professional
military education; it does, however, question its value in

affecting leadership effectiveness in the officers surveyed.
As with professional military education, officer

experience at the squadron level was not found to be a

significant factor in determining leadersnip effectiveness

(

security police squadrons, where a significant level of

g 20, p>.05) in the officers surveyed. Experience in

leadership occurs, was not found to significantly affect the
leadership effectiveness of the security police officers

surveyed. Innerent in the question was the assumption that
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experience at the squadron level would cause officers to be
more effective leaders. It was believed that the more
experience an officer had leading people the more effective
he/she would be. This was not proven. As with professional
military education, in individual cases the extreme reverse
was true. {(3ee Appendix 2)

The angwers t0 Questions Three and Four reinforce
Piedler's contentions that the leader's personality and the
situation tend to be more important in leadership than does

9

e<perience and training.

Swsmary

FPour guestions on USAF security police officer
leadership effectiveness were researched in this study. The
findings provided positive answers tc “he first two: (1)
Security police officers are eifective leaders; and, (2)
There is a significant level of agreementi between leaders,
their followers and superiors, on the leader's behavior in
2iven leadership situations. However, the answers to

Questionrs Three aand Four were not significant, Higher

Fad
4

)
o]
<
[0)]
}__l
U
@)

professional military education did not positively
affect leadersnip effectiveness, nor did higher levels of

leadersnip experience, Heither area was found tc be

9]
—
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]
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—
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ant factors in determining the leadership
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effecviveness of the security police officers surveyed.

e
"

Using the Spearman rank order correlation coefficent,

insignificant correlations of -.054 and .20 were found in

the rolationships between professional military education E
and cx - rience, and leadership effectiveness. ﬂ
Tho descriptive data collected on the security police ?
ffice: sample reinforced the homogeneity of the sample to ﬁ
the pcvwulestion and helped answer and clarify the findings. ﬁ
The awxed results are by no means dismaying; they only point E
to the ne2d for further research. 4
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Chapter 5

Summary

The effects of education and experience on leadership
are at best disputed. In the USAF both are viewed &as
primary methods of creating more effective leaders.
Professional military education is used to teach cfficers to
be nore effective leaders while experience in leading
suvordinates is velieved to increase a leader's avility to
leai edfectively., Other writers have put forth similar
views regarding education and experience.1’2’3’4’5

This study asked four general research gquestions con=-
cerning: (1) The leadersnip effectiveness of security po- 1
lice officers; (2) The level of agreement between securitiy
oolice officers, their subordinates and superiors, on an
officer's behavior in given situations; (3) The relationship
betweea professional military education and leadership
effsctiveness; and, (4) The relationship betwesn security
colice leader experience and leadership effectiveness.

Thirty-taree security police officers aud 126 of their a

subordinates and superiors in eight security police

C2

gsguadrcous in

alifornia were surveyed. Data was gathered

O
\C
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by A Professional Military Education and Experience Survey
(PMEES) and Hersey and Blanchard's Leadership Effectiveness
and Ade,..2bility Dimensions (LEAD) instruments, Self and
Others.6 ™e findings indiceate that security police
officers are effective leaders and that tnere is a
significant level of agreement between officers, tneir
siubordinates and superiors, on officer behavior in given
leadershnip situations. A correlation of -.054 was found
vetween professional military education and leadership
effectiveness, and one of .20 was found between experience
a1d leadarsnip effectiveness, using tne Spearwan ranx order

correlation coeificent. Neitner correlation was significant

at the .05 level.

Conclusions

"he following conclusions are drawn frow this study:

(1) Tne aajority of security police ofTicers are
effective leacers, Host cfficers use a variety of
leadersnip styles depanding upon the situational

(ol

raquireacavs,  Subovdiinates view thelir superior oflicers as

eflective leaders,
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style may not always be the most appropriate for the
situation, the style being used is perceived properly.
(3) Professional military education was not a

significant factor in determining the leadership

1,

effectiveness of the security police officers surveyed. The

low level of proTfessional military education found may have
contributed to the lack of significance in this area, or
professional military education may truly not be &
significant factcr in causing officers to be more cjlective
leaders,

(4) TIxperieace was not found to be a significant

factor ia Jetermining leadership effectiveness in the

security police officers surveyed. Tne leadership positions

which security police officers fill are varied., Ko two

ibioas are exactly the same, However, nearly all

g

o

2

ogsitvions officers fill at the squ.iron level require tae

e

use of leaders . :chniques. It would appear that either
(1) the officers do not learn from the situations, or (2)
they i1earn the wrong respoanse. In eitner case, experiencs
dces not appear to have significantly affected the

= <Y e PR oL e - FaR P S ) . Der oo
LCAUR2TI3NLD Ll elyeness O Tnas 2J2L.1cers surveyeu.
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Discussion

The literature reviewed in Chapter 2 pointed to a
problem encounvered in this study: namely, there is little
enpirical research on the effects of training or experience
on leadership effectiveness., The literature on training was
nainly theoretica1.7’8’9’1o

Tach put forth ideas or theories that people can be
vrained to lead others. Eowever, their ideas were not
supported by data., This study indicated that USATF
crofessional nilitary education has no significant effect on
security police officer leadership effectiveness. The
Tinaings may have been skewed by the low levels of
in-residence attendance at professional nilitary education
courses, or may point to a significant problem in the USA®
prorTession . military education courses. This latter
contention would require further research vefore the
significance of the courses can be deterained. Jaution must
D¢ exercised hecause individual cases found in this stud-
which are directly contrary to the assumption that
vrofessionei wilitury education creates effective leaders,
aay ve isolated cases.

Basically the same results were Tound in correlating
caputience witn ileadersnip effectiveness, Tne lack of a

nidicant relationship tends to reintforce Fiedler's

s s M e P o B ® 4Lt s m S EE W W N B BA B AR ™ W W P R ™ A
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contention that the relationship between superior and
subordinate lecaders tends to impact directly on the
gubordinate leaders behavior in leadership situations.1i

This study replicated the findings of two other
empirical studies.‘z’13 However because this study
ventured into an area with little empirical data available
the Tindings of insignificance in the relationship of

professional military education, experience, and leadership

effectiveness are difficult to judge.

Inplications for Further Research

4 - - LAY

The scope of %his study was rather broad, yet
sufficiently narrow to allow researcn into the desired areas.
Tuture research should either replicate this study or parts
of it ~ttempting to provide a better understanding of each
area.

Pirgt, it is recommended that this study te replicated
on security police nonconmissioned officers, A study of
acieorsissioted officers should reveal similar data, and
provide 2 comparison groap in the same career field.
oncoasissioned officers attend more professional military
edu-ativn than do officers. They typically spend far

reaver atsunts 2f Time in security police sguadrons ancd are

[

required Vo use leadershnip tecanigues wore often.
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Replicating this study on noncommissioned officers might
cluirify the areas of insignificance found by this study,
while comparing the noncommissioned officers leadership
abtilities to those of the commissioned officer.

Secondly, 1if only parts of this study are replicated
then more detailed results might be obtained. Different or
better instruuents could be designed or found which gather
datz relevant to education, experience, and leadership.

Purther study into the area of USAF security police
leadership is necessary. The potential conflict role of
security police requires a clear understanding of how UTAR
securicy police are lcad, how they follow, and how each area
can pe iluproved., Police functions are required in our
soclety. In other societies, where U3ATF personnel are
forced to be assigned, police services are an absclute rust
Jjust to ensure sezurity of costly resources and human lives.
Jecur Lty pclice nave to maintain combat effectiveness in
cace of war. This requires experienced and effective
lecdershin, TUrnless we understand how we lead, and amore
imnortantly, how our leadership affects our followers

anility to carry out their assignments, we may face dismal
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Appendix A

USAF SECURITY POLICE OFFICER
PROFESSIONAL MILITARY EDCUATION
and
EXPERIENCE SURVEY

The following questions pertain to certain aspects of your

nilitary experience. Please answer each gquestion fully and
according to the instructions provided.

1. PFill in the blanks for the following questions.

a. How many years have you been in the USAF? .

b. How many years have you been in Security Police?
¢, TIf you were in another career field, or another
branch of the military service please indicate career field,
brancn and years.

2. DPlease check the p081t10ns you have held at the squadron
level and the numher of years in each.

POSIDPLON HUMBER OF YEARS

Shift Supervisor 1234556789 10 iore .
Operatcions Officer 12 3456 789 10 More
CSF 12345 ¢ 789 10 More .
Comnander 123456789 10 More .
Other (specify) T

%. D2lease couplete the following guestions on Professional
iiititary Zducation.

a. Indicate the courses attended in-residence:

5 SOS

;ﬁ ACSC

. AWC__ _

e Other (¢vecify) e
P- N

%

b

o
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b. Indicate the courses completed by correspondence:

S S0S
SO ACST___
Q) AWC

EAPLIPLE N

;Qi ' Other(specify)
fo
H?Q 4., DPlease complete the following information:

Rank Age Sex Jut F
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Appendix B
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ofessional Military

icers Rank, Expericace Level,
Bducation Level, and Effectiveness Scores.
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4 The Aleorithm
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Example 2, list 4.
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4.2 The Parsing Algorithn 89

We read node ba. Ttemn 3 dies expecting a e and item 4 makes a normal
state transition. Itemn 2 moves into a state contiuning its A-node’s other
inpui: this inpnt can be passed down toitems & and 6 without pesplitting
thens becanse they have no other callers. 0.
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4.2 ThLe Parsing Algorithm 91 ‘

We read the final e Item 6 dies expecting a b, while items 4 and 5 move
into accepting statex. They then return to jtems 1 and 2. both of which
aceept.
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4.2 The Parsing Alporithm 93 i

Example 3.

This example demwonstrates staggered reduction. No new operations are N
mtroduced. -
The first list starts with items for two alternate S-recognizers. Both -.
of these recognizers expeet an A at the same pomnt in the input. so two X
A-recognizers are jnvoked and both will return to both S-recognizers. =
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Node ap ix read. leading itetn 4 into an accepting state for the edge o).
Its return canses itews 1 and 2 to csplit into items 5 and 6. Notice that
althongh itemn 4 has returned oue of its outputs, it remains in the call lists
of its callers. It will be removed only when it returns all of its outputs,




e e A R e O e e e T T I s S P PR U S S

I N SR -
'{,-', -'I.
el e AL
RSN

“p

B~
2

—
4 The Aleoritin L

e "
.:n:.. — ~ b ~ :‘:\:‘
-/ ‘-A.. = o
- l !;
o b—5( én L
N g - V<2 )

A ~— / bl -+ D2 \ .

A= _-b t / -

\IO"— e ‘Dx/ W

" Fe-b ) ‘

[5—3,-—/:\%' L_—-JHAS,,,C”_'L .
ol
R _byS o
e [ = VT (CIE DV 8] :
N
ey [3 = -A" c- (&) ® o
'-:-F\ ! -5
RSN : a2
_“?:\ ..‘:
Ny = e ] e
Sy [A = —a‘/"“b—‘ ) ml ?.' 22) 4 )

OB

‘f"/:’l..f{

57

K
- LA
e
A

B

-
. ," [

e . .
St oa A

. . R JURE R

-

Exawple 3, list 2.

®
-

=3 =
AN R
ESAN -
o -
RO - .
AN "~ -
-\.I‘.. -
@7




{

4.2 The Parsing Algorithm 97 .

Node b i read. leading item $ nto an accepting state of the cdge o,
Itews § and 6 need not be c-split sinee they have no other calls pending for
their A-uode. Item 4 s active and unchianged.
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Nade by = read. kilhing items 1 which was expeeting aves Ttewns 205, and 6
all make state transitions: items 3 and 4 are anchauged.
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Nade by is read. leading both items 3 and 4 into accepting states, Their
returns are utieventful,
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Example 3. list 5.
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Naode e 15 read. The results are straightforward.
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Example 4

This exampte explores an interaction hetween staggered reduction and dup-
Licate-item merging which the reader may have anticipated after seeing the
previous example. No new operiations are introduced.

We start by predicting the A-node in the S-recognizer i all possible
ways.
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Upon reading uode ay, both the a-recognizers are ready to aceept edge e,
Thie return of itein 2 canses item 1 to c-split into item 4. bat then the return

of item 3 moves iten 4 into the same state as item 1. so 1t i merged into N
. LS
that item. . b
A point worth noting hiere is that ouly itemis which were originally c-splits L
.. .o . LA
of each other can ever be merged. This is because e-splitting is the only way o

to get two items which represent thie same recognizer started at the same
input position.
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Reading node by moves item 2 (but not jtem 3} into a state aceepting eg. T
This canses item 1 to be e-xplit onee again. this tine into item 5. T
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Node ba is read. The results are steaightforward.
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Example 5

Our last example is onr most complex one. It demonstrates left recursion,

and introduces the r-aplit operation. Staggered invacations amd reductjons
| are thrown in for good measure.
. Things start out simply enough, as we invoke a recognizer for s.
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Beading node ap moves the S-recognizer into a state where it mnst predict
one of the S-node’s inputs. Multiple-call collapsing happens as it did in the
string case. with botlh items | and 3 calling item 2 for the non-recursive
expansion of A, Unlike the string case, however, item 3 does not explicitly
call itself recursively; inatead. it is marked with the R-flag.

Here are the intuitions belind this marker: If we encode by *S* an §-
recognizer, by A, a nou-recursive A-recognizer, and by A, a recursive A-
recoguizer, then the simulation is currently representing an infinite number
of parsers. each with one of the following call structures:

S — An
s_°A""An
S~ A, - A, — A,

S A = ... = A, — A,

The simulation does this by keeping just the two structures

§ — An
s-’Aq-‘A“

(and it shares the 4 and A, between the two). The the R-flag on item 3
indicates that it is the recursive A.recognizer which is being used to encode
the infinite sequence of such recognizers present in the unoptimized case.
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N . '

v Naode b3 s read. causing the non-recuraive A-recognizer to make a state

o transition,
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This is a cute one. Node by is read. allowing itemn 1 to pass down the .

other iuput of its A-node to tems 2 and 3. This first pesplits item 2 into N

e item 4. because itetn 2 s also called by item 3 and the decision to p-split is .
-u madde solely on the basis of munber of callers. not on whether they agree as ‘
N to added inputs, But when item 1 passes the new input to itemn 2 and item 3
-::f:: goes to pass it on to item 4, such an action would make itcin 4 and item 2 .
::-':l calls on the same recognizer ar the same point. so multiple-call collapsing ‘l_:'
~I acts by redirecting item 3°s call to itemn 2 instead of item 4. Thig in turn "_
: rcmoves the last return pointer from itemn 4. so it is marked as dead. The 'j
net offect is to (correctly) keep item 1 and item 3 both calling itens 2 for the :::::

non-recursive expansion of their A-nodes. ::-.':
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o

Reading node ¢ moves the non-recursive recognizer for 4 (item 2) into \'.~_‘{‘
an accepting state. This canses item 1 to e-split as usual into item §. Ttem 3. N
however. does an r-splst into item 6. which means it does a normal e-split o
but then loses its r-fag and picks up its split jmage as a caller. _:."j

Ouce again, let us look at the intuition underlying this action. If we
Hag a recognizer that has returned with an asterisk. and a recoguizer that
has made a state transition as the result of a return with a prime, then the

CLr L CSEEE s s b2 ) A AEERS. UL LRSS s, .

parsers being simulated now have one of the following call structures: R
9

§'— A, f:f-fi

§ — A — A R

S = A=A A =4

S§ A= ... = A - A - A, F.é

.

The simulator now represents these atructures using the following three
structures
§' — A,

§ = A — A
S = A — A — A

where item 1 i8 §', item 2 is A}, item 5 is S, item 3 is A}, and item 6—the
r-split of item 3—is the A, recognizer flagged as the representative of the
infinite chain. A simple c-split of item 3 would have been insufficient to
build this new structure becausc it would have made items 3 and 8 siblings,
instead of child and parent. In addition, it would not have correctly marked :
item 6 as the A, recognizer instead of item 3. s
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After reading the neat e-node. the whole r-split process happens again. ::'_"
The simnlation ix now keeping the following structure: '_-‘::
8~ A .

8 = A — A o

§ — A AL - A o

S — A, — A, ~ A" — AL

! The reader should be sure he understands how this structure was attained! ”T;
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With the reading of node aa. the bottom finally begins to come off the N

. stack. The simulation now contains the following structure R
, e .
oA ‘e

S = AL A ‘e

<

S = A4, — A, = A R

which differs from that of the last list in that all the non-recursive A-

recognizers have gone away. The reader should consider what the structure
wonld liave been if we had read another ¢ node and started another level of
recursion.
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The A recognizer ot the bottomn of the stack makes a transition on by,
r g 3

o
L}

-
.“' .
DU
A
T
. B
o) 1




AR AT AL LR £ RIS N N oV 2% % SYL IR R TN P DA AR A SA S AL RN AT TR SO AT AT AT AT e e A g

LR I - -
" B T h o
L LT
LY .
. .
w R
- A7
—t— ——
)
5‘2‘ '..—i
~~...l ‘
.,-' !

! 128 4 The Algorithm ;-

W
A
\

{
>

\

\y

/
D

\

@

“.\‘ ' - .
t.‘.l_ C- o
. A -“'2'7 \ )

o

-
3

[
/|
oD
/ ¥4

-

-,

T
P
w
~
I's
A,

. " .":
-.' \.
- D
« S
s

b
A
>l

:.‘K(
W
\/
po
é\
/|
Y
.
\i
\G\
oY)
g

:'. 'Ltu] : 3 ..'
\'.". .2
) . e
ot b~ . &
-:fl [S = -2l AL g ¢ ] o
- ) -y a:

> o3 N . ~'._"
S [A = AR m—, nid ) f1 8%] =
(S ! A Vo
oy el
.

I" ‘l

i e
G
o %
Ly .

e | o
E\T‘:‘ --.-..
NG Example 5, list 8. 5

- 1.‘ . 1~
PR o

X
.f

»n g

-r
- 4 -1
L4 .
A .
PN
DR N
LI

I‘- :
PO
l.l. «
Ve .
LAY h
ey

LR

.
PR
Y

"R AL XY
L]




" RN ...... . ..4....11 v
»

) E
’ .
'
’
o
o
r
-
N
. o ¢
v o —_— Y
., —-— -
v > :
- -
. - Py
L ] —
. - |
. ~z o
r — . .
vu ” p— 2|
= © ’
v = = 4
's b m.. .
_. “ Rt !
: = e .
o = '
‘e, = ﬂ ”
’ - — <o
W = O oo -
" z S g :
, = =~
5 = == ol
%5 . N
, lu‘u ﬂ _— k
P T t~ I~ ‘)
!l — o— LY
. = = o
. . =2 i
4 - [ £
. s = = )
4 =
0 ~ 1
.- b ]
- - A
., S -
. = - e <
El — 4
_... m < < T
= = 1 ;
4 *—
. & 7. -+ .
.- '”ﬂ = A A
- =
. =
.~ < 'z T T
4, - =
’ = <
- -2 n v, 0
’ & -~ .
‘, = [ORNS
N = = .=
. SO
' B S~
- — bt
. = o -
. = z =
s, 9-, =
. - ‘7
’
e
¥
o
.,
.
,
»
,
,
.

I TS A 'ﬁ-. VRN 13

. v-\- ol 0 Ak .V.?."-#‘.PV‘-»( f.




WU I AL R I I BT D IO IeUat A R DR DA S © S el T Tl Bl S T T T A A B e I T A ST T S SO Pt P T T T PR T SN Y

i t .
s ONE
¢ s
j 130 4 The Algorithm _.._
::: - 4.,2.4. Algorithm Description f:f'_f'-jj
: We are now ready to state our How graph parsing algorithun. The algorithn ::Z::.-"
b, takes as input a How grammar and a flow graph: it deteninines whether A
' the graph is generated by the grammar. As with our version of Earley's N.
E’ algorithm. the output of the algorithm is a sequence of item lists—one for E‘.l'_:’_:j
- each node in the input—which represent all the possible configurations of sf.::.j-',
L4 a non-deterministic graph parser when run on that input. The algorithm N
-, does not output a parse tree for the input, although it can be modified to s
g do so in-a manner similar to that presented in the last chaptor. 4
o The algorithm operates by using a list of items I, to keep track of all Tl
E' the configurations a parser might be in after reading the first ¢ nodes it
p chiooses to read. Given lists Ip, ..., I; ., the algorithm coustructs list J; el
i by using three operations: a scanner operation. a predictor operation, and E“.
" a completer operation. These operations in turn use three sub-operations: Kb

the p-split. the c-split, and the r-split. We first describe the nature of all e

these operations, and then -how the algorithin uses them to construct the
liste Io, I), ..., Iy.

Sl

The P-Split Operation

b, AR
'y ;
)-J The p-split operation takes as input an item 1, a non-terminal node n which :
[q 1 is deriving, a item ¢ which has called 1, and a list I,. It performs the
E following actions: R
e
% 1. It creates a new item i’ whose state part is that of ¢, whose call list is ’
::‘f that of 1, and whose return set is that of i except that ¢ is removed. T
. e
a 2. It adds ¢' to 1;. by
. Yo
» 3. It goes through the live callees of ¢+ and adds i’ to each of their return SN
’ sets. E:"..
;'Z 4. It goes through all the live callers of 1 except ¢ and replaces their calls :".:::::‘
¢ to i by calls to ' e
E.‘ 5. It changes i's return set to be the singleton {c}. ;5:::.1
a Items ¢ and 1 arc said to be p;-splits of cach other. This relation is transitive— ;.
¥ any other pj-splits of ¢ are p;-splits of ¢ (and vice versa)—but does not TaT-

g

AN

persist across lists: a p;-split of 1 is not a py-split of ¢ for ¢ # ;.




¢ ¢V 8 s "
S ;'f_%

4, -4,

2
<"’ 4

AN
,

- "v..--"‘l ‘_-

IO
"l"-‘ “ ‘lﬁ/j_) ‘v

s.m .

e 4
-'_ .l-'r."l 5

AP
o

o R

d e Vo
s-’.&'\”.'-'

Y

LULIEN
. .
L AN

P T

e 4
l. .
e .
2

@ oo AR

!
o4

. %

...Jl ‘ L]

1@

.

AR
W

e

.

AN

&L

>

4.2 The Parsing Algorithm 131

The C-Split Operation

The c-split operation takes as input an item 1, a non-terminal node n in
U's target graph. an item ¢ which ¢ has called to derive noand a list I,. Tt
perforius the following actions:

1. It creates a new item 1f whose state part is that of 7. whose return list is
that of t. and whose call list that of ¢ except that ¢ is removed fromn the
callees for n.

2. It adds ¢’ to J;.

3. It goes through the live callers of + and adds ' to any call list on which
1 appears.

4. It goes through all the live callees that 1 has pending for nodes other
than n and adde ' to each of their return sets.

5. It goes through all the live callees other than ¢ that 1 has pending for n
and replaces ¢ by ¢ in their return sets.

6. It makes c the only callee for n in 1.

The items 1 and s’ are said to be c-splits of each other. This relation is
transitive-—any other c-splits of ¢ are c-splits of ' and vice versa-——and it
persists across lists: a c-split of ¢ created on a list I, a c-split of all those
created on other lists.

The R-Split Operation

The r-split operation takes the same inputs 1, n, ¢, I; as the c-split. It first
performs a c-split operation to produce an item ¢’ on list J;, and then takes
the following actions:

1. It marks i’ with the R-flag.

2. It removes the R-flag from s.
3. It adds ¢ to che call list of n in ¢', and adds ¢’ to the return set of 1.

The Scanner Operation

The scanner operation takes as input an item ¢ from list J;_; aud the j-th
input node to be read nj. Let o be the state part of 1. If 5 is enipty (1 is
suspended). the scauner doces pothing. If s is non-empty. but none of its pairs
contain edges which are inputs of n;, then the scauner adds s unchanged to

.
-

altss

A LI B

»

... ..-
' , )
N YA



y 2 s
P

r( 'r' 'I‘T"' "'..1. . b.

- L

¢
?
7
2]

T

'.l. Ly
y S

5"
e ta

SASAS

0 > i R RN
PRSAL AL D

132 4 The Algorithm

list I If « does contain inputs of ny but 7 is determined to be unaceeptable

as deseribed in o section 4.1.4. the scanner marks 1 as dead and adds it to list
I;. Finally. if n; ix acceptable to «. the seanner (i) cotuputes a new state o
as deseribed dn section 4.1.4. changes the state part of ¢ to &', and adds 1 to
liﬂt IJ‘.

The Predictor

The predictor operation takes as input an item ¢ from list I;. Let s be the
state part of i. If none of the target edges of s arc inputs to non-terminals,
the predicior does nothing. Otherwise. for cach non-terminal node n which
has one or more input edges in s, the predictor distinguishes two cases:

Case (i) The item ¢ already has calls pending for n.
Let 15,...,%m be the live items ¢ has called for n. Then for each i, the
predictor docs the following:

1. If 1; bas callers besides 1. the predictor invokes the p-split operation
on i, n, s, and I;.

2. Let s; be the state gotten by augmenting {;'s current state in accor-

dance with the calling conventions of section 4.1.5. If the predictor
has already added a p;-split i of 5 with state-part s; to [;, then the
predictor adds s to the call list of ¢’ and replaces 1; by 1’ on the call
list for n in 3. Otherwise, the predictor changes the state of 5} to be
s; and adds it to list I;.
(N.B. The item 1’ referred to above may not still be in state s, when
its return list is modified, since predictions occurring between this one
and the one that added ' may have modified the state of i. In such
a case, the predictor etill rcuses i/ rather than create a new item.)

Case (ii) The item 1 has no calls pending for n.
Let N be the type of n, let R}, R7, ..., R}, be all the recognizers for
gramuwar rules which derive N, and let o7, 87, ..., 8}, be the initial states
of those recognizers computed as per section 4.1.5. For each sZ, if the
predictor has already added a new item ¢’ with state part s} to list [,
the predictor adds 1’ to the call list for n in ¢ and adds 1 to the return set
of i'. Otherwise, the predictor creates an itemn with state part s7, empty
call list, and return set {i}; if this item is for a left-recursive rule the
predictor marks it with the R-flag. The predictor then adds this item to
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S Lt
3::‘ " I; and to the call list for n in 1. if‘ ':‘j
;: (N.B. The point made abuve about possible changes in the state of the .
*' items ¢ also applics in this case.) .
i )
; The Completer 'f:'f'.:
3 The comipleter operation takes as input an item 3 on list I;. Let s be the state 3
f:.j part of t. If none of the target edges in s are trailing edges. the completer
[~ operation does nothing. Otherwise, let 1, ...,1,, be the live members of 1's
E! return set. Let n, be the non-terminal in 1, whose call list contains ¢, and R
f:,' Jet ¢ he that call list. Finally. let «; be the state of 15 induced by 's return :lj:if‘.
- as per scction 4.1.5. The completer performs the following actions for each C I
X . -
! 1. If 1y is marked with the R-flag, the completer invokes the r-split operation E;i
z on i, n, i, and I;. -.:::'{.-
;.: 2. If i, has calls other than‘ the one to 1 pending for node n. the completer l::::'-j
':} invokes the c-split operation on iy, n, 1, and I,. D
o 3. If the completer has already added to I; a c-split ¢’ of 1, whose state part e
s is 8, and who bas calls outstanding for the same nodes as i, does,? the -2
v completer marks t; as dead (from a merge) and adds it to ;. Otherwise, L
v the completer changes the statc of ix to be s and adds it to I,. :
"j (N.B. As in the predictor, the item 1’ mentioned above may not still be in o
:: state g; at the time of the current completion. Intervening completions
may have changed 1'’s state, but the completer still marks s, as dead.) ~@
2: The Algorithm ':":;ff
First, we construct Iy as follows: S
1. For each rule P in the grammar which derives S, let a5 be the initial state Eh.
of a recognizer for that rule computed in accordance with section 4.1.5 :f:::f'-:
and the initial linkage information apecified in the input. Add an item ~'.':-f.:~
2

?This restriction on calls merely rclects the fact that. unlike the state of string items. the
state of graph items docs not reflect which non-terminals are being derived. Thus, when ".'
considering whether to merge graph items. thisv part of their ‘state’ nmst be checked
separately. Note that only which nodes have outstanding calls mattera here, not the
itcms to which those calls were mude. '
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to I, whose state part is sg, whose call list is cmpty, and whose return
st is cupty.

[

Run the predictor on every item in Iy, If this adds new items to Iy, run
the predictor on them. and repeat this process until no new items are

% added. ~
‘:: Next, we successively construct Iy, ..., In. Given I, ..., I, _;, we construct \
El- I, as follows: e
‘. 3. Choose an input node n; to read next. (This node must be in the right s

5 fringe of the current read head.) Py
A 4. Run the scanner over every item in I;_;. T
:::f 5. Run the cowpleter over every item in I;. If this adds new items to J;, run - .

;:: the completer over them. and repeat this until no new items are added. .
6. Run the predictor over every item in ;. If this adds new items to I;, run j:‘.:j.':
p the predictor over thein, and repeat this until no new items are added. o

;-: A little thought will convince the reader that this algorithm produces the .
. lists given in the examples above. A graph is accepted by this algorithm '
515 if I, contains an item whose call lists and return set are empty and whose
. state part is an accepting state of a recognizer for a rule deriving §.
This algorithm can be converted to produce a parse using techniques b
ﬁ exactly like those presented in the last chapter. .
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In this chapter, we discuss a variety of issues related to flow graphs, flow
grammars, and our parsing algorithm. We include a complexity analysis of
the algorithm and some suggestions for related research.

w 5.1. Flow Graphs.and Grammars *;
- As was mentioned in the introduction. flow graphs wcre abstracted from pro- ,_j

gram descriptions called plans. The goal of the abstraction was to preserve &
;\: two structural features of plans: (i) the partial ordering of operations, and 3
a0 (ii) the naming of inputs and outputs. There were a number of structural -
features of plans that were left out of flow graphs, most notably “fan out™ — ;{i
= the use of an operation’s single output as the input of more than one other 'f‘j
“ operation. The criteria used to determine which features of plans would be L
o preserved in flow graphs grew out of the author’s work in program analysis i
::‘.' and arc not germane here; however, we say morc below about how graphic :l-:j
'\:-‘ representations which include other features may be usefully manipulated :
;_.j by our parsing algorithm. o
i 1t should be quite clear from the above that the structure of flow graphs '1
i, and flow grammars were devcloped without much regard for graph-theoretic 3
:::j concerns. This does not necessarily mean, however, that they are devoid of 251
:::j theoretical interest. If we view flow grammars as gencralizations of string _*‘
:,| gramnars which generate partially- as oppored to totally-ordered sentences, _jﬁ]
" then the following sorts of queations naturally arise: _ o i
ai e Is there a natural definition of a “finite-state flow-graph automaton™? ::::
E: Is it possible to develop & hierarchy of such automata analogous to the :::‘_:
3 135 =
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atring-automata hicrarchy? What is the relationship between this hier-
archy and the string hicrarehy?

e Ia ix possible to develop a hicrarchy of flow gramumars analogous to

Chomsky's type 0- 3 string-gramumnar hicrarchy? In particular. are there Y
cavouical-formn results for How grammars, and do the sets of languages T
gencrated by such grammars satisfy any interesting closure propertics? .

e If the answers to the above questions are affirmative, can we relate the

-0 automaton and grammar hierarchies in a nanner reminiscent of the string
‘ case? 97
::’__L Our research into flow-graph parsing, as might be surmised from the refer- _.f;
':}j ences mentioned in chapter 1, was initially concerned with questions such l-'_:‘.«
; :‘ as these. We haped initially that flow-graph parsing might be reducible to \‘
e context-free string parsing. While we cventually gave up on achieving such s
M a direct connection between the two—we now believe that fiow grammars m
:‘: have a strictly greater generative capacity than string grammars—the intu- f::
-: itions we developed in the rourse of this research seemn to indicated strongly .
'\j that the answers to the questions given above are generally affirmative. ;f-.j:f
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5.2. Applicability of the Algorithm ik

:{-’; One of the most interesting features of our parsing algorithm is its amenabil- :}::j

C:f" ity to ‘advice’ from outside sources of knowledge. Since the algorithm’s con- '-:::

‘ trol mechanism works by consulting and updating and explicit agenda—the e

(.::_-.' current item list—it is a relatively easy matter for external agents to control ” :

= or influence the algorithm’s behavior: they need only make alterations in e

:;::: this list. Dy

2 For example, let us consider the fan-out problem mentioned above. Fig- f:j:

ﬁ ure 5.1 shows a grammar fragment and a pseudo-flow graph which contains - ;

T fan-out. This figure represents the result of a typical program optimization e

n and may be read as follows: P

A and B are ligh-level operations. A may be unplemented :ff..-

by operaticn a followed by operation b, while B may be im- A

plemented by operation a followed by operation e. If 1 have '

a program which performs both A and B, I can optimize this o

program by performing a just once and then using its output *-"

as the input of both b and ¢. kS

2
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A —a—b— $b—
.——a_ C. L
e, C

Figure 5.1. Flow grammar fragment and paeudo-flow graph. The graph displays
fan-out and can be considered an cptimization of the two flow graphs generated by
the grammar fragment.

We cannot recover this analysis simply by parsing, because the flow graph
which represents the optimized program can not be read all the way through
by our read-lead mechanism. But consider the state of the parser at the
point where its read head encounters the fan-out. The grammar fragment
shown in figure 5.1 will have given rise to the following two item skcleions:

_ e, —_ mput :
[A% —a+b— . ] =,

[_6# ——&-;"(’-—‘, . --]

A fan-out haudler invoked at this point, basing its actions on a theory of
program optimization through shared operations, might (i) replace e; in the
parser’s head position by e; and e3, and (ii) change these item fragmeats to
read:

€y nput .
[[‘@ -A-)"b-—, ] eL

ey ] —_al? b
[Bg _a_.)_c_.-',., \.,CTC_-—

These actions would allow the parser, using the rules ~¢ figure 5.1, to recover
both the desired analyses for the input.
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Readers may be diswayed by the seeming informality of such a solution.?
The point here is that our parsing algorithm cmbeds a notion of input strue-
ture which does not take into account anomalies due to sharing. A domain
expert which understands such structural anomalies can show the parser how
to proceed in these cases by altering its state in the aforementioned way; the
operations themselves may seem low-level but the theory underlying them
is not.

To put it another way. it is important here not to confuse “representation-
level” with “low-level”. Becausc the algorithm'’s representations fairly di-
rectly reflect the state of the parsers being simulated, a wide range of
grammat- and graph-theoretic operatious can be implemented directly via
simple representation-level operations. In fact, it is prk‘ciscly this closeness
between the theoretic and representatioual levels that makes this algorithm
80 easy to advise. )

5.3. Correctness

We have done no substantive work on a correctness proof for our parsing al-
gorithm. For ope thing. such a proof would ideally require definitions of Aow
graphs, flow grammars. and the graph-derivation process which are a great
deal more rigorous than those presented here. For another, the algorithm
itself would have to be stated quite a bit more precisely than we have stated
it. To readers who might be interested in constructing a correctness proof,
we recommend the proof of correctness of Earley's algorithm contained in
[Aho and Ullman 1972]. The structure of that proof would probably serve
as a good mode] for a correctness proof in this case.

5.4. Complexity Analysis

We conclude by considering the running time of cur simulation algorithm.
In our analysis, we will be concerned entircly with obtaining a loose upper
bound on worst-case time complexity as a function of the nuwber of nodes
and edges in the input graph. paying only cursory attentior to space com-
piexity or time/space complexity as a function of the input grammar. The

'In fact, we expect that readcrs are screaming “Ouch! What a hack!”

R T
P S ST R R R S . S

cgt\l W P of o of\y Wiyt o LA o Z k2 4 A0 m A AR A AL = Al Al gt ay Al At S NN GY SEQY

T T TP .o
e R Ch T L
.“.. ',',‘,‘..‘,.

- - ‘ Lt . . P
Y PP RN

NP

PRI
Y

[NV

PN NN

Py



Lte o B kS Y

. .

oo

. 4

‘.89 s I .

Nt oMY e ey 1 WA TR .

s O A MEERc 4 2 AL 4 CWERR- "

a .

.

L e e wa mma . . . s &

- -

5.4 Complexity Aualysis 139

point. of this focus ix twofold: (i) we are interested primarily in exposing
intuitions about the relative cost of the algorithm’s operations. and (ii) we
will be ratisficd to show that the algorithun displays polynomial rather than
exponential time growth with the size of the input.

The algorithm spends all its time, except for a coustant amount at the
beginning . running the scanner, predictor, and cowmpleter over cach con-
structed item. Thus, the total running timne of the algorithm is the product
of the number of constructed items and the sum of the times needed to
run each of these three operations on an item. We will consider cach factor
scparately.?

In what foliows, we will be using the following definitions:

= the number of rules in the grainmar,

= the maximum number of inputs to a grammar rule,

the maximum number of pairs in the state of a recognizer,
= the maximum number of edges in a head position,

the number of edges in the input graph, and

the number of nodes in the input graph.

A" > gw
I

In addition, we will often be making an ordered choice of k items from among
m items. There are

mxm=-1x..xm-(k-1)=k!x (':)
ways of making such a choice; we will denote this number by [:J
The algorithm constructs n + 1 lists. On each list, any two items must
differ in one of (i) the rule they were invoked for, (ii) where in the input they
were invoked, or (iii) their state. Each start position is an ordered choice of
at most w edges from the e in the input, and cach state is determined by an
ordered choice of at most ¢ edges from the current head position; thus, the
number of items a single liat is bounded above by

2l

- . - e - - - -

2This analysis is pattcrned directly after that given by Earley in {1060].
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Both the predictor and the completer need to know whether they have
already added a particular item to the current list. If we are concerned
only with muning time (and not space requirements). we can optimize this
opceration to take constant time by keeping a table of all such items which
is indexed by the the three factors mentioned above.? We will assume that
such an optimization is used in the following analysis.

Now we wish to bound the time it takes to run each of the three basic
operations on a given item ¢ from list /;. In this analysis. we will use an
augmented predictor operation that also attaches to cach created item a

~unique integer identifier. When the c-split operation splits such an item,

this identifier will be copied to the split item, allowing the predictor to tell
in constant time whether two items are c-splits of cach other.

The scanner either copies ¢ or simulates a state transition for the recog-
nizer represented by s. This takes constant time. In addition, the scanner
has to check each of up to t pairs in the item's state part to determine
whether the item is active on the node read. This also requires time inde-
pendent of the size of the input graph.

When the predictor considers an item 1 on I; whose state contains inputs
to target non-terminal(s), it tries to add to I, up to tp items: one for each
rule which derives each of the non-terminals whose inputs have been reached.
In addition, it may p-split the up to [;;:,] members of its call list: a figure
derived below. Given the optimization described above, checking whether
each of the resulting items has already been added to the list takes constant
time, so the predictor takes up to [;;;:,] time on each item.

When the completer considers an itcm 3 on I; whose state part contains
trailing edges of its target graph, it must process every item in t’s return
set. Thus, the amount of time taken by the completer is the product of the
maximum number of items in a return set and the amount of time it takes
to process each such item. '

Return poiaters in an item arise from two sources. Originally, an item
has one return pointer for each of its calling items. However, as the parser
runs and its callers split, an item may contain several return pointers to
different splits of one original caller. We consider first how many original
callers an item can have, and then how many splits each can turn into.

3Such a table. of course, will tend to be very sparse; the author's actual implementation
of the algorithm used a more compact, time-consuming representation.
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- A given sub-recoguizer R can ouly have been originally called from ree- Y
ognirers at one of w head positions (one for cacli of its ipputs), Tis, ita .

o original calling recognizers must have been in one of at most )] states, so J

n there can have been at most. Y
. i

t w

p o X X

= P [wh] [e]

<

original calling iterns. ,
. Suppose an instance of a recognizer r (which was called at some specific
: input position) calls an item ¢ to derive a node n. Every state transition

o e
"..k::..u...ﬁ.ﬁ_,.;'_" Saimlal

? f

:» on a node other than n that the calling cecognizer takes while 1 is running :
o might split the caller and add up to p return pointers to 1. Since at least e
S one input of n can not appear,in the state led to by such a transition, there Ry
L4 are at most [*'] possible states which contribute splits, leading to a total ®
= return set membership of N
).:.- -:'.1
Y t w t-1 |
PO X X x {1 o
i~ (” [wh] [e]) ( e
[ o . , »:
- When a calling item i c- or r-splits as the resuit of a callee’s return, we 3
'.'::: must add the split-off item to the call lists of i's callers and the return lists -'5_21
Zj-:'{ of 1's callees. This will take as much time as there are callers and callees. _'_,-]
:::-: We saw above that how may callers there are; a similar argument (utilizing -‘,'_Z-}
i the symmetry of creation of call and return pointers) shows that there are .3
ol up to [;;‘i callees. Thus, splitting an item may take up to the sum of these -:
D figures, leading to a total cost for the completer of - ‘:
L A o
..‘-. ‘\.'-i
e < t 1) (14 t-1 ~
:‘; P wh e e -']
; : ]|
o X |{px X x |1+ + B
o wh € e e o
::::: When we add the costs of the three operations together, we find that '.::::f
N the completer dominates the cost of the other operations, so the cost of the ..'"3
'_!‘ entire algorithm is bounded by the product of the completer cost and the .’ 11
e total number of items. This product is polynomial in ¢; in the string case it ' -_'_'.T
N reduces to €3 = n3 which is the cost of Earley's algorithm. B
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