AM EVALUATION OF THE EFFECTIVENESS OF POLICE WRITTEN
WARNINGS AS A DETERRENT TO TRAFFIC LAW VIOLATIONS
IN TUCSON, ARIZONA

by
Glenn Louis Fitts

A Thesis Submitted to the Faculty of the
DEPARTMENT OF PUBLIC ADMINISTRATION
In Partial Fulfillment of the Requirements
For the Degree of
MASTER OF PUBLIC ADMINISTRATION
In the Graduate College
THE UNIVERSITY OF ARIZONA
19

6 6

STATEMENT BY AUTHOR
This thesis has been
fillment of requirements for
University of Arizona and is
Library to be made available
of the Library.

submitted in partial ful
an advanced degree at The
deposited in the University
to borrowers under rules

Brief quotations from this thesis are allowable
without special permission, provided that accurate
acknowledgment of source is made. Requests for permission
for extended quotation from or reproduction of this
manuscript in whole or in part may be granted by the
head of the Department of Public Administration or the
Dean of the Graduate College when in his judgment the
proposed use of the material is in,the interests of
scholarship. In all other instances, however, permission
must be obtained from the author.

SIGNED:

APPROVAL BY THESIS DIRECTOR
This thesis has been approved on the date shown below:

A lluifcRAYMOND A. MULLIGAN
Professor of Public Administration

4-1- u

ACKNOWLEDGMENTS
I wish to thank Mr. Bernard G a m i r e , Chief of
Police, Tucson, Arizona, for his guidance and for per
mitting me to have free access to the files of written
warnings issued by his department for traffic violations.
Also, I wish to thank His Honor, Norman Fenton,
Chief Magistrate, Municipal Court, Tucson, Arizona, for
permitting me to have free access to the records of the
traffic violation section of the Municipal Court.
Without the fine cooperation and indulgence of
these outstanding public servants I could not have
completed this study.
A special note of thanks is made to Professor
Sanford W. Shoults, The University of Arizona, for
advice; and to Doctor Robert Poorman, Bakersfield
College, for invaluable assistance.
Most sincere thanks are extended to Doctor
Raymond Mulligan, my thesis director, for guidance.

in

TABLE OF CONTENTS
Page
LIST

OFTABLES

LIST

OFILLUSTRATIONS

vii
viii

ABSTRACT

x

CHAPTER
1

Statement of the Problem
Scope of the Study
Organization of Thesis
II. THEPROBLEM AND ITS RAMIFICATIONS
Arguments Proposed in Favor of
Written Warnings
Arguments Cited Against the
Written Warning
Evaluation of Comments on
Written Warnings
Importance of the Present Study
III.

CB -F -F

I.INTRODUCTION

7
8
11
13
13

RELATED RESEARCH .
The Wichita Study
Introduction
Methodology
Findings
Mr. Wilson’s Comments on the
Study
Evaluation of the Wichita Study
The Garmire Study in Eau Claire,
Wisconsin
Introduction
Methodology
Results
iv

15
15
16
18
19
20
20
20
21
23

V

TABLE OF CONTENTS— Continued
Page
Evaluation of the Garmire Study
The Thomas H. Milldebrandt Study
Introduction
Methodology
Findings
Evaluation of the Milldebrandt
Study
A Re-evaluation of Group Driver
Improvement Meetings
Background of Study
Introduction to Study
Methodology
Findings
Conclusions
Evaluation of the Study
Summary
IV.

METHODOLOGY
Nature of the Study
The Population
Definition of Terms
Collection of Data
Source of Warning Data
Source of Citation Data
Selection of the Experimental
Group
Selection of the Control Group
Subsequent Behavior of Violators
Treatment of Data
Tabular Arrangement

V.

FINDINGS
Composition of the Experimental and
the Control Groups
Behavior of the Groups
The Experimental Group
Behavior of the Control Group

24
25
25
25
26
27
28
28
29
31
33
34
35
36
37
37
37
39
39
39
40
41
42
43
44
44
46
46
47
47
49

vi
TABLE OF CONTENTS— Continued
CHAPTER

Page
Relationship Between Initial Treatment
and Subsequent Behavior
Relationship Between Police
Action and Subsequent Behavior
by Males and Females
Relationship Between Police
Action and Subsequent Behavior
of Males by Age Category
Summary

VI.

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
Summary
Background of the Problem
Scope and Methodology
Findings
Conclusions
Recommendations

51
53
55
67
70
70
70
71
72
73
74

APPENDICES
APPENDIX
APPENDIX
APPENDIX
APPENDIX

A
B
C
D

SELECTED BIBLIOGRAPHY

76
77
79
81
88

LIST OF TABLES
TABLE
I.
II.
III.

IV.

V.

VI.

Page
MEMBERS OF THE EXPERIMENTAL GROUP BY
AGE AND SEX

46

NUMBERS OF THE CONTROL GROUP BY AGE
AND SEX

47

OFFENSES OF THE EXPERIMENTAL GROUP BY
NUMBER OF SUBSEQUENT OFFENSES, AGE
AND SEX

48

OFFENSES OF THE CONTROL GROUP BY
NUMBER OF SUBSEQUENT OFFENSES,
AGE AND SEX

50

PERSONS IN THE EXPERIMENTAL GROUP WHO
REPEATED THE SAME OFFENSE BY AGE,
SEX, AND NUMBER OF TIMES REPEATED

78

PERSONS IN THE CONTROL GROUP WHO
REPEATED THE SAME OFFENSE BY AGE,
SEX AND NUMBER OF TIMES REPEATED

80

vii

LIST OF ILLUSTRATIONS
Figure
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Page
Distinction Between Behavior of Total
Experimental and Control Groups.

52

Distinction Between Behavior of Males in
the Experimental and Control Groups

53

Distinction Between Behavior of Females
in the Experimental andControl Groups

54

Distinction Between Behavior of Males in
Age Category 18-24.

55

Distinction Between Behavior of Males in
Age Category 25-31.

57

Distinction Between Behavior of Males in
Age Category 32-38.

58

Distinction Between Behavior of Males in
Age Category 39-45.

59

Distinction Between Behavior of Males in
Age Category 46-52.

60

Distinction Between Behavior of Males in
Age Category 53-59.

61

Distinction Between Behavior of Males in
Age Category 60-up.

62

Distinction Between Behavior of the
Females in Age Category 18-24.

63

Distinction Between Behavior of
Females in Age Category 25-38.

65

viii

ix
LIST OF ILLUSTRATIONS— Continued
Figure
13.
14.
15.
16.
17.
18.
19.
20.

Page
Distinction Between Behavior of Females
in Age Category 39-52.

66

Distinction Between Behavior of Females
in Age Category 53-up.

67

Potential Direction of Differences of
Females in Age Category 25-31.

82

Potential Direction of Difference of
Females in Age Category 32-38 Years.

83

Potential Direction of Differences of
Females in Age Category 39-45 Years.

84

Potential Direction of Differences of
Females in Age Category 46-52 Years.

85

Potential Direction of Differences of
Females in Age Category 53-59 Years.

86

Potential Direction of Differences of
Females in Age Category 60-up.

87

AH EVALUATION OF THE EFFECTIVENESS OF POLICE WRITTEN
WARNINGS AS A DETERRENT TO TRAFFIC LAW VIOLATIONS
IN TUCSON, ARIZONA
Glenn Louis Fitts
Director:

Raymond A. Mulligan

Many law enforcement agencies issue written
warnings in lieu of citations to a substantial number of
motorists in the belief that warnings have a favorable
effect in influencing the driving habits of the recipi
ents.
belief.

Other law enforcement agencies do not share this
Although the controversy over the effectiveness

of warnings has existed for many years, there has been
no recent scientific research on the question.
This study is an evaluation of the effectiveness
of the written warnings issued by the City of Tucson,
Arizona, Police Department during the period May 13, 1964
to May 31, 1964.

The evaluation is based on a comparison

of the subsequent behavior of persons who initially
received a written warning for a traffic law violation
with the subsequent behavior of.persons who initially
received a citation for a traffic law violation.
x

xi
The study suggests that written warnings are not
as effective in reducing subsequent offenses as are
citations.

CHAPTER I
INTRODUCTION
Traffic control overshadows in magnitude every
other police regulatory task.
field has noted:

As one observer in the

"More people are injured and killed in

automobile accidents than as the result of all other acts
under police control combined and the economic loss from
automobile accidents is greater than from all other
losses the police are charged with p r e v e n t i n g . i n
addition to this financial impact, the regulation of
traffic prompts law enforcement officers to concern them
selves with the attendant problems in public relations.
"More people are disgruntled with traffic control than
9
with the police effort in any other field."
The police traffic problem is to provide a
program of traffic control that is effective in both
accident reduction and in building good public relations.
Such a program must be predicated upon the relative worth
of methods available as tools of law enforcement.

One

such tool is the written warning.
1. 0. W. Wilson, Police Administration (New
York: McGraw-Hill Book Company, Inc., 1950), p. 353.
2.

Ibid.
1

2
Although 225 city law enforcement agencies,

Q

and

thirty-three state agencies issue written warnings
other law enforcement agencies do not believe they have a
favorable effect in influencing the driving habits of the
recipients.

In 1939, 0. W. Wilson recommended the use of

written warnings.^

That same year, Newman F. Baker

questioned the effectiveness of the warning.®

The Inter

national Association of Chiefs of Police, in 1959,
expressed its position by stating:

"The issuance by law

enforcement officers of written warnings to violators of
the motor vehicle laws is of doubtful value and places
3. International Association of Chiefs of Police,
Police Yearbook, 1955 (Washington, D. C.: International
Association of Chiefs of Police, 1955), p. 225.
4. Thomas H. Milldebrandt, "A Preliminary Study
of the Issuance of the Written Warning by State Law
Enforcement Agencies in Certain Violations of Traffic
Laws," School of Police Administration and Public Safety,
Michigan State University, 1964 , p. 33.
5. 0. W. Wilson, "Police Control of the Auto
mobile Driver," Journal of Criminal Law and Criminology,
XXX (May-June, 1939; March-April, 1940), 93.
6. Newman F. Baker, "Traffic Tickets," Journal
of Criminal Law and Criminology, XXX (May-June, 1939;
March-April, 1940), 392.

3
the officer and his department in the position of conn

doning or minimizing law violations."

Thus, the

controversy has continued, as indicated by a statement of
The International City Managers’ Association that the
effectiveness of written warnings is an unresolved issue
among police administrators.

In spite of its disputed

value, there is no recent scientific research on the
effectiveness of the written warning in influencing the
driving habits of the recipients.

The need for such
9
research was pointed out by Thomas H. Milldebrandt, and

by The President’s Committee for Traffic Safety.
Committee further stated:

This

"The college or university is

an especially appropriate place for carrying out research
on traffic safety, and there is an urgency for research
in the knowledge of human behavior.

7. International Association of Chiefs of Police,
1959, p. 241.
8. The International City Managers’ Association,
Municipal Police Administration (5th ed.; Chicago: The
International City Managers* Association, 1961), p. 327.
9.

Milldebrandt, p. 88.

10.
The President’s Committee for Traffic Safety,
Police Traffic Supervision (Washington, D. C.: United
States Government Printing Office, 1949), p. 13.
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Statement of the Problem
The present investigation of the effectiveness
of written warnings issued to motorists is aimed
specifically to:
1.

-

Determine the frequency with which motorists

given written warnings subsequently committed traffic
violations and the frequency with which motorists given
citations subsequently committed traffic violations.
2.

Test the hypothesis that there is no re

lationship between initial police action and the motorists'
behavior which follows.
Scope of the Study
The present investigation was limited to the
residents of the city of Tucson, Arizona, age eighteen or
older as of May 13, 1964, who received written warnings
and/or citations for moving vehicular traffic violations
issued by the Tucson Police Department during the period
May 13, 1964 through May 31, 1964.

The subsequent

behavior of motorists so identified was then observed
until October 31, 1964.
The residence restriction was applied to insure,
as much as practical, an extended period of observation.

5
The age restriction was applied to insure similarity of
treatment, as drivers under the age of eighteen years are
normally referred to the Juvenile Authorities for adjudi
cation.

Restricting this study to moving vehicular

traffic law violators eliminated all bicycle, pedestrian,
and non-moving vehicular traffic violations, those not
being considered a significant value to the study.

Re

stricting investigation to the actions of the Tucson
Police Department eliminated the traffic enforcement
action of the Pima County Sheriff's Office and the Arizona
Highway Patrol, both of which occasionally enforce traffic
laws within the City of Tucson.

These agencies refer

cited drivers to various justices of the peace for ad
judication, whereas the City of Tucson Police refer their
cited drivers to the Tucson Municipal Court.

Thus, this

restriction tended to insure continuity of action by both
law enforcement and judicial officers.

The May 13, 1964

starting date was selected because it coincided with the
change in shifts of police officers and would insure
continuity of law enforcement personnel.

The end of the

period of observation, October 31, 1964, was selected
because five months' observation of driving habits was
considered adequate to this study.

6
Organization of Thesis
Presentation of the study is developed through
six chapters.

The present chapter offers background to

the investigation and delineates the problem.

Chapter II

develops in some detail the ramifications of the problem.•
Chapter III reviews research related to the present
study.

Chapter IV outlines the methodology employed in

the investigation.

The data and findings are presented in

a fifth chapter, and the summary, conclusions, and
recommendations appear in the final chapter.

CHAPTER II
THE PROBLEM AND ITS RAMIFICATIONS
It has been said that the greatest hope of
reducing traffic accidents lies in ultimately obtaining
voluntary compliance with traffic laws on the part of
motorists.

This is the goal that law enforcement

agencies are striving for.

In the belief that enforce

ment by prosecution alone will not obtain the desired
12
results,
other methods of enforcement are being
utilized.
Leaders in the traffic law enforcement field do
not agree as to the effectiveness of the written warning;
pertinent comments from the literature of the field are
reviewed here as evidence of the importance of this
study, and to demonstrate the diversity of views.1
2

11. Maxwell Halsey, "Uniform Enforcement,"
Traffic Safety, I (Chicago: National Safety Council
Transactions, 1948), 5.
12. John T. Thompson, City Traffic Law Enforce
ment in Texas, Institute of Public Affairs (Austin: The
University of Texas, 1957), p. 22.
7

8
Arguments Proposed in Favor of
Written Warnings
Several spokesmen have expressed the conviction
that the use of written warnings may best be justified on
the grounds of educational value.
declared:

John T. Thompson

"Education can be carried on by enforcement

personnel through a system of written warnings or by
teaching the drivers on the spot the very road sense
which they l a c k . " G e o r g e E. Miller and David M.
Baldwin have stated that warnings used during certain pre
liminary educational phases of an enforcement plan offset
possible public resistance and build citizen support.^
The educational value of the written warning has also been
stressed by The International City Managers' Associ
ation.^3
One of the other reasons frequently offered
in favor of the use of written warnings is increased1
5
4
3
13.

Ibid.

14. George E. Miller and David M. Baldwin, State
Traffic Law Enforcement (Chicago: National Safety Council,
1944), p. 166
15.
p. 327.

The International City Managers' Association,

9
traffic officer productivity.

In this regard, Maxwell

Halsey asserted that:
In these days of increasing traffic volumes
and increasing accidents with nothing like a
corresponding increase in enforcement personnel,
the most promising immediate safety pressure
valve appears to be in the area of stopping more
motorists under conditions where it can be made
to appear reasonable. The opportunity to make
more stops via the warning plan appears to be
potentially much greater than via the increase
in "go to court" type of ticket.16
The President’s Highway Safety Conference Report
also stated that "the traffic officer’s productivity can
be increased if a warning system is intelligently
17
used."
Further, Paul B. Weston has argued that the use
of written warnings will also keep police on patrol, thus
saving the time now lost in court.
Building public relations has been suggested as
a valid reason for using written warnings.

One proponent1
8
7
6

16.
Maxwell Halsey, "Increased Officer-Violator
Contacts," Traffic Digest and Re view, III (September,
1955) , 23.
17. The President's Highway Safety Conference,
Report of Committee on Enforcement (Washington, D. C.:
United States Government Printing Office, 1949) , p. 15.
18. Paul B. Weston, The Police Traffic Control
Function (Springfield, Illinois: Charles C. Thomas,
Publisher, I960), p. 161.

10
of this vein, Carl L. Miller, Assistant Director of the
Arkansas State Police, has commented:
The written warning will enable us to obtain
voluntary adherence to traffic laws from an
estimated 85 per cent of the motor public. It
is a good public relations tool between the
state police and the public if properly used.
Writing on this aspect, Paul B. Weston contends
that "warnings should become standard procedure as they
leave both the police officer and the violator in a happy
frame of mine,
The written warning seems to be appropriate in
correcting minor or borderline cases.

Colonel L. E. Beier,

Director of the Wisconsin State Patrol, in an interview
with a magazine writer, has declared that he believes
warnings are an effective way to handle minor or border
line cases.

Colonel Beier further stated that "such

warnings increase our contacts with drivers."21

This

belief is also shared by the International City Managers'
A s s o c i a t i o n a n d by Maxwell Halsey.231
3
0
2
9
19.

Milldebrandt, p. 65.

20.

Weston, p. 160.

21. "When the Laws Around Drivers Take Care,"
Traffic Safety, L, II (April, 1958), 55.
22. The International City Managers' Association,
Municipal Police Administration (4th ed.; Chicago: The
International City Managers' Association, 1954), p. 350.
23. Halsey, p. 22.

11
Arguments Cited Against the Written Warning
As previously noted in this study, the Inter
national Association of Chiefs of Police have expressed
the opinion that the use of written warnings places the
officer and his department in a position of condoning or
minimizing law violations.
Thomas H. Milldebrandt, in his thesis, relates
the point of view expressed by Bernard R. Caldwell by
stating:
One of the most outspoken critics of the
written warning system is Bernard R. Caldwell,
for years head of the Traffic Division of the
Los Angeles Police Department, later Commissioner
of the California Highway Patrol and, since
January 1960, Director of the Traffic Institute,
Northwestern University, Evanston, Illinois. He
has consistently opposed the use of the written
warning as defined in this (Milldebrandt1s)
paper. He is convinced that written warnings,
as well as notices of vehicle equipment violations,
are a sign of poor training, poor administration,
poor supervision and poor enforcement.25
Mr. Milldebrandt further reported:
One agency argued strongly that the long
range effect of the written warning is one of
poor rather than good public relations. This
agency believes that the written warning conditions
the driving public to expect no more than a2
5
4
24. International Association of Chiefs of
Police, 1959, p. 241.
25.

Milldebrandt, p. 77.

12
warning for the most flagrant violation and
even to think they are being discriminated
against if they receive a ticket.
Another agency summed up the disadvantages
of the system by saying that it tends to by
pass duly constituted judicial authority in
favor of bureaucracy, prevents the accused from
having his day in court and tends to lower the
arrest rate which this agency feels is not in
the public interest. The head of this agency
stated that in twenty-seven years as a law
enforcement officer he has seen no advantage to
such a system.26
The Tennessee Highway Patrol has indicated that they dis
continued the use of warnings because their officers
issued them for clear-cut violations when arrests should
have been made.2?
The West Virginia State Police, as reported by
28

Mr. Milldebrandt,

considers the use of written warnings

the first step in breaking down on enforcement programs.
They further contend that written warnings contribute to
the development of a disrespectful attitude toward traffic
laws and serve to undermine the rigid structure of any
enforcement program.2
*
7
6
26.

Ibid., p. 73.

27.

Ibid., p. 74.

28

Ibid.

Evaluation of Comments
bn Written Warnings

There are strong opinions on the part of some
writers that written warnings have a definite place in
traffic law enforcement.
share this view.

There are others who do not

These opinions do not appear to have

been research-oriented, but rather are the personal
opinions, however valued, of the authors.

The need for

careful study- appears abundantly clear.
Importance of the Present Study
The importance of the present study lies in its
aim to determine, in a limited way, whether written
warnings are effective eighty-five per cent of the time,
as suggested by Carl L. Miller,29 or whether they are
totally ineffective, as others have suggested.^0

The

answer to this question is of such importance that the
International Association of Chiefs of Police listed it
a priority one project of their research and development
needs.

They identified the project as "study of the2
0
3
9
29.

Milldebrandt, p. 65.

30.

Ibid., p. 74.

14
effect of written warnings as a traffic police practice
in obtaining compliance with traffic laws and in reducing
traffic accidents.
The present investigation is a pilot study,
utilizing scientific methods, on the effectiveness of the
written warning as a deterrent to subsequent traffic law
violations.3
1

31.
1960, p. 254.

International Association of Chiefs of Police,

CHAPTER III
RELATED RESEARCH
There is a dearth of research on the relative
effectiveness of traffic law enforcement tools.

A

review of the four available studies is reported to
establish as broad a base as possible for the present
study.
The Wichita Study
Introduction
In 1939, the Wichita, Kansas Police Department,
under the direction of former Chief 0. W. Wilson, con
ducted a study on traffic accidents and traffic law
enforcement.32

The study was conducted in two parts and

was to determine (1) the accident expectancy of various
groups of drivers, and (2) the effectiveness of various
types of treatment (law enforcement action) used by the
Wichita police in an attempt to bring about voluntary com
pliance with traffic laws.

The Wichita police utilized*
5
1

32. 0. W. Wilson, "Police Control of the Auto
mobile Driver," Journal of Criminal Law and Criminology,
XXX (May-June, 1959; March-April, 1940), 83.
15

16
three types of treatments: arrests resulting in fines,
required attendance at traffic schools, and written
33
warnings.
Methodology
The study consisted of a review of records main
tained by the Wichita Police Department pertaining to
accidents, police enforcement actions, and the driving
records of individuals having a Wichita, Kansas address.
The study covered the period 1931-1938.
The methodology used in the first part of the
study— to determine the accident expectancy of various
groups of motorists— consisted of the establishment of
six groups containing approximately 500 drivers each.
The groups were categorized according to the number of
reported traffic law violations for each member during
the period 1931-1937.

The six established groups were:

(1) driverswith no reported violations, (2) drivers with
one reported violation, (3) drivers with two violations,
(4) drivers with three violations, (5) drivers with four
violations, and (6) drivers with five or more violations.
The names of the members of each group were then
checked against the reports of personal injury accidents.
33.

Ibid.

17

The number of "at fault" involvements of each group was
tabulated and their percentage determined.
The methodology used in the second part of the
study— to determine the effectiveness of various types of
treatment— was to utilize records from the period 19331938 to establish groupings.

The individuals selected

for study were those who had committed two offenses and
had received a different type of treatment on each offense.
For example, an individual who had received a fine for his
initial violation and a warning for his subsequent vio
lation, and an individual who had received a warning for
his initial violation and a fine for his subsequent
violation would qualify for the study.
six groupings were obtained:

In this manner,

(1) warned and then fined,

(2) fined and then warned, (3) traffic school and then
warned, (4) warned and then traffic school, (5) fined and
then traffic school, and (6) traffic school and then
fined.

The driving record of each group member was then

checked for the next 365 days, and any subsequent observed
driving violation noted.

The percentages of these groups

who did not commit an additional violation for 365 days
were tabulated.

The greater percentage who did not

repeat, the more effective the particular treatment was
assumed to be

18
Findings
The data resulting from the first part of the
study revealed:

(1) There was a total of eighteen acci

dents in the group of drivers who had no reported
violations; (2) in the group composed of drivers who had
committed one violation there were a total of thirty-nine
accidents; (3) in the group with two violations there were
fifty-one accidents; (4) there were sixty-eight accidents
in the group with three violations; (5) in the group with
four violations, eighty-two accidents; and (6) in the
group with five or more violations, 116 accidents.
Mr. Wilson concluded:

"Accidents are a function

of violation; the accident expectancy of any group of vio
lations is in proportion to the violation frequency of
that group."^
The data from the second part of the study regard
ing the percentage of each group who did not commit a
subsequent observed violation in a 365 day period revealed:
(1) In the group warned and then fined, thirty-eight per
cent did not repeat; (2) of the group fined and then
warned, thirty-three per cent did not repeat; (3) of those
sent to traffic school and then warned, eighteen per cent
did not repeat; (4) of those warned and then sent to
34.

Ibid., p. 86.

19
traffic school, forty-six per cent did not repeat; (5) of
those fined and then sent to traffic school, thirty-one
per cent did not repeat; (6) of those sent to traffic
school and then fined, thirty per cent did not repeat.
The conclusion based on these data was:

"As

measured in terms of the percentages of violators who do
not repeat within a given time, the warning is less
effective than arrest, and traffic school treatment is
markedly more effective than arrest."

35

Mr. Wilson's Comments on the Study
Mr. Wilson commented that the police should weigh
the relative cost of the various treatment procedures in
determining their traffic control policy.

Such cost

should be measured in terms of money cost and in terms of
loss of public sympathy and support.

The warning notice

has the least money cost because officers working with
equal diligence will issue a greater number of warnings
than arrest notices.
carry no penalty.

This is for the reason that warnings

As the warnings induce good will, cost

in terms of resentment is on the credit side of the
qc

ledger.

Measured in terms of resentment, arrest is the3
6
5
35.

Ibid., p. 93.

36.

Ibid.

20
most expensive form of treatment.

It is also more ex

pensive than warnings in cost of money because of the
time officers have to spend in court.37
Evaluation of the Wichita Study
The study, as reported, did not evaluate the sub
sequent driving behavior of those individuals who
committed only one observed violation.

Thus, there was

no determination of the effectiveness of the separate
enforcement actions on these drivers.

Discreteness of

treatment should be of primary interest in the study of
the effectiveness of enforcement tools, as the ultimate
aim of enforcement officers is to develop a single
measure which would be most effective on its first appli
cation in effecting the desired behavioral change in
erring motorists.
The Wichita Study is significant in that it was
the first published effort made to test the effectiveness
of warnings.
The Garmire Study in Eau Claire, Wisconsin
Introduction
Berhard L. Garmire, then Chief of Police, Eau
Claire, Wisconsin, made several pertinent observations
37.

Ibid

21
on the effectiveness of written warnings in reducing
traffic accidents in Eau Claire, during the period 19501953.38

While his method of study did not take the form

of a full-blown research design, his observations of
cause and effect and his conclusions appear germane to
this report.
Methodology
Chief Garmire made a "complete study" of each
and every accident in an effort to ascertain the exact
cause.

Although faulty engineering or a lack of knowl

edge on proper driving procedures were minor causes, the
greatest cause was violation of traffic laws.

Both

engineering and education were brought into action where
a need was indicated.

Then efforts were made to correct

the problem of traffic law violations.
In June, 1951, enforcement personnel were
assigned according to the frequency of accidents, peaks
of traffic flow and areas proven to be producing the most
accidents.

The assignment of personnel "did not

accomplish the desired results simply because department
al personnel failed to understand the true importance of3
8
38. Bernard L. Garmire, "Traffic Administration
in Eau Claire," The Traffic Digest and Review, I (August,
1953), 3.

22
a selective enforcement program.

A need for proper trainqq

ing in traffic was clearly indicated."
Effective January 1, 1952, the department
instituted a mandatory, perpetual training program
covering all phases of traffic enforcement.110

Each

officer was required to attend a one-hour training session
each week.

This amounted to fifty-two hours of training

in traffic each year.

Although this program began to

produce the desired effect on the rates of accidents, it
also produced a decided increase in arrests for moving
violations.
Many accidents were caused by good people
who were driving while preoccupied or entirely
ignorant of existing regulations . . . .
It
was thought promiscuous arrests would tend to
eliminate gains which had been made and lower
public esteem for the department.^1
To counter the high arrest rate and at the same
time to maintain high enforcement, a system of written
warnings was instituted.

Warnings were issued for minor

types of moving violations which had proved to be con
tributing causes of accidents.
39.

Ibid., p. 4.

40.

Ibid.

41.

Ibid., p. 5.

If a driver was warned3
1
0
4
9

23
three times within a six-months period, he was arrested
on a warrant charging him with the violation noted on the
most recent warning.
Results
The results that Chief Garmire obtained through
the use of written warnings in Eau Claire can be observed
readily from the following Figure derived from his data:
1949

1950

1951

1952

1953

All Traffic
Accidents

301

384

424

402

266424
3

Arrests with
Conviction and
Penalty

390

567

592

645

54?1*3

Written Warnings
Issued

None

None

None

596

z.ssa'*1*

It is noted that while arrests decreased by 15.2
per cent in 1953 over 1952 , the rate of accidents
decreased in this period by 33.8 per cent.

"The Eau Claire

Police Department definitely contends that this reduction
42.

Ibid., p. 3.

43.

Ibid., p. 5.

44.

Ibid.
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has come about as a result of a sound, selective enforce
ment program and the issuing of many courteous warnings.’1^

Evaluation of the Garmire Study
As the data presented in the study are limited to
the first five months of each year reported on and as the
study does not indicate the time period during which
emphasis was placed on the variables of engineering, edu
cation, or written warnings, the individual effectiveness
of each variable cannot be evaluated.

The study indicates

that selective enforcement began in June, 1951, and the
officer training program began in January, 1952.

The

study does indicate that the adding of written warnings to
engineering, education, selective enforcement, and officer
training did accompany a drastic reduction in traffic
accidents.
The importance of Chief Garmire’s study in rela
tion to the present study is that while the selective
issuance of written warnings did reduce arrest rates, it
did not bring about an increase in traffic accidents or a
breaking down of law enforcement as some authors have
suggested it would.
45.

Ibid., p. 6
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The Thomas H. Milldebrandt Study
Introduction
Thomas H. Milldebrandt, a Major in the Arizona
Highway Patrol, made a study of the issuance of written
warnings by state traffic law enforcement agencies of the
United States.^

primary purpose was to establish in

formation on the extent and method of the use of written
warnings in the enforcement of traffic laws by state
enforcement agencies.

This study avoided the question of

the effectiveness of written warnings in influencing the
future driving behavior of recipients.
Methodology
Under the auspices of G. 0. Hathaway, Superinten
dent of the Arizona Highway Patrol, Mr. Milldebrandt sent
out comprehensive questionnaires to the state traffic law
enforcement agencies of the forty-nine states having such
agencies.

Hawaii does not have a state-level traffic

enforcement agency.
number.

The questions totaled eighteen in

They ranged from, "Are you currently issuing4
6

46.
Thomas H. Milldebrandt, "A Preliminary Study
of the Issuance of the Written Warning by State Law
Enforcement Agencies in Certain Violations of Traffic
Laws," School of Police Administration and Public Safety,
Michigan State University, 1964.

26
written warnings?"

to, "In your opinion what are the

advantages and disadvantages derived from the use of the
written warning?".

Forty-eight agencies replied.

The data received were divided into two cate
gories , those issuing written warnings and those not
issuing written warnings.

The two categories were ana

lyzed according to (1) the age of the agency, and (2) the
geographic location of the agency.

Agencies established

prior to 1939 were considered old and those established
since 1939 were considered young.

The Mississippi River

was the dividing line between East and West.
Findings
Thirty-three (67.7 per cent) of the agencies
replying indicated that they used written warnings; the
remaining fifteen agencies said they did n o t.^

Asked

whether they favored a change in their policy on written
warnings, the agencies currently using them replied in the
negative; two of the agencies not currently issuing
written warnings said they favored their use in the4
8
7
47.

Ibid. , p. 108.

48.

Ibid., p. 110.

49.

Ibid., p. 33
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future.^

The thirty-three issuing agencies issued a total

of 3,015,705 written warnings in 1959.51
Of the twenty-nine old agencies, seventeen issued
written warnings and twelve did not.

52

Regarding geographic location, ten of the fifteen
states not using written warnings lay east of the Missis
sippi River.

West of the Mississippi in the South, the

only state not using the written warning was Louisiana,
cq

while in the Southwest, New Mexico followed this policy.
Evaluation of the Milldebrandt Study.
The Milldebrandt Study developed accurate and
up-to-date information on the extent of use of written
warnings by state traffic law enforcement agencies.

More

important to the present study, however, were the comments
of the chief administrators of these agencies on the
advantages and disadvantages of the written warning.

Many,

although not all, of these comments are reflected in the
present study.5
2
1
0
50.

Ibid., p. 36.

51.

Ibid., p. 77.

52.

Ibid., p. 37.

53.

Ibid.
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The expressed differences of opinion on the
effectiveness of written warnings further indicate the
importance of resolving this question.
A Re-evaluation of Group Driver
Improvement Meetings
Background of Study
Related but peripheral is the research on group
driver improvement meetings conducted by the California
Department of Motor Vehicles.

These meetings are predi

cated on the following Section of the California Vehicle
Code:
165 9. Driver Education, Training Program' for
Negligent Drivers.
The department may develop criteria,
establish standards for, and coordinate a
program of motor vehicle driver education and
motor vehicle driver training for drivers whose
licenses have been suspended or revoked.
The purpose of the program shall be to
promote safe driving. To carry out this purpose
the department may seek the advice and cooperation
of the schools, courts, and other interested
persons.54
14250.5. Driver Training Requirement.
The department, as a condition of probation,
may require a person whose privilege to operate5
4
54.
State of California, Vehicle Code (Sacra
mento, California: Department of Motor Vehicles, 1965),
p. 39.
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a motor vehicle is subject to suspension or
revocation to attend, for not to exceed 24
hours, the program authorized by the provision
of Section 1659.55
12810. Traffic Violation Point Count and
Negligent Operation Defined
Lin partj Any person whose driving record
shows a violation point count of four or more
points in 12 months, six or more points in 24
months or eight or more points in 36 months
shall be prima facie presumed to be a negligent
operator of a motor vehicle.^6
Introduction to Study
On authority of the above sections of the Califor
nia Vehicle Code, the California Department of Motor
Vehicles initiated a program of driver improvement
meetings in 1958.

The program provides for a single

meeting of approximately fifteen persons who have been
identified as negligent operators with a Driver Improve
ment Analyst.

The meeting lasts for one hour and fifteen

minutes and consists of a lecture by the analyst on the
causes of traffic law violations, a discussion of the
negligent operator's driving record, and a question and5
6
55.

Ibid., p. 178.

56.

Ibid., p. 162.
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answer period.

57

Since its inception in 1958, the basic
r o

program has not changed.
During the years 1958 and 1959, the meetings were
conducted by a small group of selected and specially
trained Driver Improvement Analysts in a tightly controlled
experimental setting.^

Following this initial period, the

Research and Statistical Section of the Department of Motor
Vehicles conducted an evaluation of the group driver
meetings.

In October, 1961, a report was issued entitled

"A Controlled Evaluation of Group Driver Improvement
Meetings," in which a conclusion was made that "group
driver improvement meetings as conducted in 1958 and 1959
were effective means of post-licensing driver control.1,60
A second experimental evaluation of the Driver
Improvement Program was undertaken in 1962.

This second5
0
6
9
8
7

57. State of California, A Re-Evaluation of
Group Driver Improvement Meetings (Sacramento, Califor
nia: Department of Motor Vehicles, 1965), p. 3.
58.

Ibid.

59.

Ibid., p. 4.

60.

Ibid., p. 3.
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evaluation was prompted by an assumption that the change
over from a tightly controlled experimental program to
a fully operative program, not immune to the pressures
involved in the daily functioning of a state-wide opera
tion, could have influenced the effectiveness of the
approach.

G1

The second study entitled, "A Re-Evaluation

of Group Driver Improvement Meetings," was released in
January, 1965.
Methodology
The population studied was composed of persons
selected for driver improvements meetings (DIM) on the
basis of their driving records.

The criteria were that

drivers had accumulated a total of four negligent operator
points in the last year and that each driver had not been
previously contacted as part of the negligent operator
control program.
After selection, each driver was randomly assigned
to either the meeting or the control group.

Those

assigned to the meeting group were sent notices by the
Department of Motor Vehicles to attend a driver improve
ment meeting at a specified time and place.

Those assigned

to the control group were not to be contacted in any way.6
1
61.

Ibid.
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The date of assignment was recorded for each driver on
his traffic conviction or accident record.
The meeting group was further divided according
to their response to the notice to attend:

(1) Appeared

Category (subjects who attended the meetings), (2) NonAppeared (subjects who did not attend and whose notice
was not returned by the post office department), (3)
Notice Returned Category (subjects who did not attend and
whose notices were not returned by the post office, indi
cating a change in address).
About fourteen months after the meeting or control
group assignment dates, driver records were examined and
the pertinent information was coded for analysis on
random samples of 1,440 members of the meeting group and
610 members of the control group.

The members of the

groups had been matched for age and sex.
Comparisons on each variable (convictions and
accidents) were made between the control group and the
entire meeting group.

Later, supplementary comparisons

were made of the appeared, non-appeared, and notice
returned sub-groups, as well as comparisons based on sex
and age between the whole groups.
After tabulating the frequency distributions for
the over-all groups and the sub-groups, the means were

33
computed.

The data were further evaluated by statistical

analysis employing the null hypothesis and using chi-square
as the statistical tool, with a significance level of .05
considered acceptable.
Findings
Separate findings were recorded on the two
variables, accidents and convictions.
accidents, the findings were:

Regarding subsequent

"All differences of subse

quent driving performances could be attributed to chance. "62
The report further stated:

"No differences in the program's
63
effectiveness was found between sexes . . . ."
There
was "no compelling evidence that the DIM [driver improve

ment meetings] program was more effective with one age
segment than another";6
646
3
6
2
5 and "the appeared, non-appeared
and notice returned subjects do not differ significantly in
terms of subsequent accidents."65
Regarding subsequent convictions for traffic vio
lations, "a significant difference in subsequent
convictions was found between the meeting and control
62.

Ibid., p. 11.

63.

Ibid.

64.

Ibid., p. 12.

65.

Ibid., p. 14.
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groups.1,66

The meeting group had significantly fewer

convictions in the subsequent period than the control
group.

No significant differences were found between

sex categories,67 or age categories,68

or the sub-groups

of appeared, non-appeared, and notice returned.

69

Conclusions
The study concluded:
1.

There is no indication that any reduction
in accidents can be attributed to the DIM
program.

2.

The DIM program is_ an effective means of
reducing traffic convictions among persons
who are eligible for the program.

3.

With regards to both accident and convictions,
there is no evidence that the DIM program is
^
more effective for one sex or age than another.
The study further concluded:

"Among persons being

sent DIM notices, there is no evidence that attending the
meetings results in a better subsequent accident or
conviction record."
66.

Ibid. , p. 12.

r^
CD

Ibid. , p. 13.

68.

Ibid.

69.

Ibid. , p. 14.

70.

Ibid. , p. 16.

71.

Ibid. , p. 18.
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Evaluation of the Study
As this study was limited to drivers with proven
bad driving habits and as the only enforcement tool
evaluated was the driver improvement meeting, the report
has no direct inference for the present study.

However,

it has significance in the field of traffic law enforce
ment in that the report tends to substantiate the beliefs
of some authorities who feel that there are drivers whose
attitudes and behavior are such that no enforcement tool
available to the police will affect them.

0. W. Wilson

has said:
There are some people who are not amenable to
the control procedures which are effective on
the great majority, and therefore prosecution
may not be eliminated as a control device . . . .
Jail sentences and revocation of licenses of the
more wantonly vicious and otherwise incompetent
drivers are the only guarantee of protection
left to the public.'2
George E. Miller and David M. Baldwin have
observed:

"Enforcement is at best a deterrent; it can be

a compellent only when the potential violator is taken
into custody and is therefore unable to violate the law."

72. Wilson, "Police Control of the Automobile
Driver," p. 84.
73.

Miller and Baldwin, p. 8.
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Summary
While a small number of research efforts have
been reported in the area of investigation on the status
and effectiveness of law enforcement tools, none has
specifically been addressed to the issue of written
warnings as an isolated variable.

Thus, the present in

vestigation aims to add findings to the field.

CHAPTER IV
METHODOLOGY
Mature of the Study
This study is descriptive in nature and is based
on observation and statistical inference.

It is focused

on the behavior of the erring motorist in his reaction to
police efforts at enforcing traffic laws.

The study

entails a comparison of the behavior fostered by the
motorist’s receiving either an initial citation or a
written warning as a result of a traffic law violation.
The Population
The investigation was limited to motorists having
Tucson, Arizona mailing addresses, who were eighteen
years of age or older as of May 13, 1964, and who com
mitted a moving vehicular traffic offense during the
period May 13 through May 31, 1964.
The City of Tucson, in 1960, occupied an area of
9.4 square miles and had a population of 212,892 people.
74.
Encyclopedia Americana, XXVII (New York:
Americana Corporation, 1962), 412.
37
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This did not include the large number of residents living
in areas adjacent to the city and who receive mail through
the Tucson post office.
The City of Tucson Police Department, in 1964,
employed 275 policemen.

Bernard Garmire, the Chief of

Police, is also Chairman of the Traffic Committee of the
International Association of Chiefs of Police.

Chief

Garmire, in a personal interview with the writer, stated
that traffic law enforcement should have the primary
purpose of reducing accidents and hazardous driving situ
ations , and that the patrolman should keep this in mind
when he has an occasion to stop a traffic law violator.
Chief Garmire further expressed the opinion that in many
situations involving a traffic violation the written
warning is a better law enforcement tool than the citation.
Records of the Tucson Police Department revealed
that for the period May 1, 1964 through October 31, 1964,
the Department issued a total of 17,152 written warnings
and 15,867 citations to traffic law violators.
At the time this research was being conducted,
the Tucson Police Department did not maintain individual
75. The International City Managers Association,
The Municipal Year Book, 1965, p. 430.
76. "Monthly Report of Traffic Activities to the
National Safety Council" (Tucson: Tucson Police Depart
ment, May, 1964 through October, 1964), p. 1.
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records of traffic law violators.

Nor did their policy

provide for follow-up action against persons who re
peatedly received written warnings.
Definition of Terms
For the purpose of this research, the following
terms are defined:
"Offense"

A violation of a law or ordinance

governing the operation of motor vehicles which is
observed by a police officer and results in either a
written warning or a citation.
"Written warning"

A written notice of a traffic

law or ordinance violation, issued by the Tucson Police
Department to a motorist, which does not result in any
official action against the motorist.
"Citation"

A written notice of a traffic law or

ordinance violation, issued by the Tucson Police Depart
ment to a motorist, which requires the motorist to appear
in court to answer for the violation or to voluntarily
pay a scheduled traffic fine.
Collection of Data
Source of Warning Data
When informed of the proposal of the present study,
Bernard Garmire, Chief of Police, Tucson, Arizona, offered
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the full cooperation of his department.

He directed the

head of his Records Section to allow the investigator
free access to the written warning files.

Written

warnings were in the form of three-by-eight-inch cards.
They were prepared in two copies, the duplicate being
given to the violator and the original being returned to
the Records Section where it was filed by date and month
of issue.
Source of Citation Data
Because the Police Records Sections did not main
tain copies of citations by date and month of issue, it
was determined that information pertaining to citations
could best be obtained from the Traffic Violators Bureau
of the Municipal Court.

There, each citation issued during

the previous twelve months was recorded in a revolving
drum file.

The recording was made on a strip of paper,

colored to indicate the month of issue, and indicating the
recipient’s name, the offense, the citation number, the
date the citation was issued, and the date it was adjudi
cated.

The strips of paper were arranged alphabetically,

with subsequent citations for each person recorded immedi
ately following the first.
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Permission to review these files was obtained
from Norman Fenton, Chief Magistrate, City of Tucson
Municipal Court.
Selection of the Experimental Group
For the purpose of the investigation, the popu
lation was to be separated into two groups, the experi
mental group and the control group.

The experimental

group was to consist of persons who received a written
warning during an initial period of May 13 through May
31, 1964 and who did not receive a citation during this
time.
Copies of the written warnings issued by the City
of Tucson Police Department for the period involved were
reviewed.

Those issued for moving traffic violations to

persons having a Tucson, Arizona address, who were eighteen
years of age or older were selected and identified as
belonging to the experimental group.

Cards were made for

each of these persons, recording name, age, sex, and
offense.

Any subsequent warnings received during this

initial period were noted on the person’s card.
The cards created for the experimental group were
taken to the Traffic Violators’ Bureau of the Municipal
Court and individually checked against the alphabetical
file on recipients of citations.

The card for each person
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who had also received a citation during the initial period
was discarded.

The remaining cards became the components

of the experimental group.
Selection of the Control Group
An alphabetical listing was made of all persons
who had received citations during the initial period of
May 13 through May 31, 1964 from the drum file maintained
in the Traffic Violators' Bureau.

The citation number and

date of adjudication was recorded beside the name.

The

citation was then used to ascertain the violator's address,
age, and sex.

The names of persons who did not have

Tucson, Arizona addresses, or who were not eighteen years
of age or older as of May 13, 1964, were eliminated from
consideration.

The list was then checked against the

experimental group.

The name of any person who had also

received a written warning during the initial period was
also eliminated.

Cards were then made for the names

remaining on the alphabetical list, showing name, age, sex
and offense.

These cards became the components of the

control group.
In short, the investigator assured that the groups
were discrete according to initial police action taken.
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Subsequent Behavior of Violators
In order to establish the subsequent behavior of
the motorists involved in violations during the initial
period of May 13 through May 31, 1964, records were
perused to determine subsequent behavior.
Subsequent Behavior of Motorists Initially Warned:
Both written warnings and citations were considered to be
evidence of further traffic offenses.

It was necessary

to collect information from both source documents.
Copies of the written warnings issued during the
extended observation period of June 1 through October 31,
1964 were obtained from the Tucson Police Department and
arranged in alphabetical order.

The cards for the experi

mental group were checked against the list to determine
which persons had committed offenses resulting in warnings.
The experimental group cards were then taken to
the Traffic Violators' Bureau and checked against the drum
file for citations issued during the period June 1 through
October 31, 1964.

The cards of the persons who had

received citations during this period were annotated to
indicate the offense or offenses cited.
Offenses resulting in either warnings or citations
were recorded as evidence of subsequent behavior.
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Subsequent Behavior of Motorists Initially Cited:
The control group cards were checked against the written
warning files for the extended observation period.

The

cards of the persons who received warnings during this
period were annotated to reflect the offense or offenses
warned against.
Finally, the citation files of the Traffic Vio
lators' Bureau were examined to determine which persons of
the control group had received citations for offenses
committed during the observation period.
Treatment of Data
Tabular Arrangement
The cards in each group were hand-sorted according
to sex and age.

The information obtained was arranged in

tabular form to accommodate observation.

Operating hy

potheses for each sex and age category were formulated
regarding the relationship to be studied.

The null

hypothesis was implied in each observation.
Contingency Tables and Chi-Square Treatment
The observed frequencies representing initial and
subsequent behavior were cast into contingency tables, and
the statistically expected frequencies ascertained and
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entered on the tables.

The computation to obtain the

expected frequencies is shown in Appendix A.
The chi-square device was employed as the statisti
cal test.

It was computed for two independent samples,

the experimental group and the control group, on a two-bytwo contingency table.
A significance level of .05 was established.

The

region of rejection of the implied null hypothesis con
sisted of all chi-square values which were so large that
chance could not be reasonably eliminated as explanation
of the phenomenon.

Since the operating hypothesis

predicted the direction of difference between the two
groups, the region of rejection was one-tailed.

For a one-

tailed test, with one degree of freedom a chi-square value
of 2.71 or larger has probability of occurrence under the
null hypothesis at the .05 level of confidence.

77. Sidney Siegel, Nonparametric Statistics for
the Behavioral Science (New York: McGraw-Hill Book
Company, 1956), Table C.

CHAPTER V
FINDINGS
The findings gained from the present investi
gation fall into three major categories: the composition
of the groups studied, their over-all traffic behavior,
then the relationship between the initial police action
and the motorists' subsequent behavior.
Composition of the Experimental and the Control Groups
The persons comprising the experimental group and
the control group were placed in categories according to
age and sex.
The experimental group consisted of 1,255 persons,
as shown in Table I.
TABLE I
MEMBERS OF THE EXPERIMENTAL GROUP BY
AGE AND SEX
Age

18-24 25-31 32-38 39-45 46-52 53-59 60-up

Total

Male

281

99

172

145

90

41

56

884

Female

102

32

87

66

44

17

23

371

Total

383

131

259

211

134

79

1,255

46

58
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Particular note is made that the larger proportion
of the male and female offenders came from the 18-24 age
category.

The smallest proportion of offenders, male and

female, came from the 53-59 age category.
The control group consisted of 1,502 persons, as
shown in Table II.
TABLE II
NUMBERS OF THE CONTROL GROUP BY
AGE AND SEX

Age

18-24 25-31 32-38 39-45 46-52 53-59 60-Up

Male
Female
Total

Total

398

192

112

116

104

72

90

1,084

94

58

66

54

47

45

54

418

492

250

178

170

151

117

144

1,502

As in the experimental group, the larger proportion
of the male and female offenders came from the 18-24 age
category.

The smallest number of offenders, male and

female, came from the 53-59 age category.
Behavior of the Groups
The Experimental Group
The 1,255 members of the experimental group
initially committed one violation each, which resulted in
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a written warning.

Subsequently 229 of these persons

committed an additional 305 violations which resulted in
either written warnings or citations.

The total number of

offenses committed by this group was 1,560.

It was noted

that 80 persons of the 229 who repeated offenses, committed
the same violation two or more times.
The types of offenses, both initial and repeat,
are shown in Appendix B.

The persons who committed these

offenses are categorized in Table III.
TABLE III
OFFENSES OF THE EXPERIMENTAL GROUP BY NUMBER OF
SUBSEQUENT OFFENSES, AGE AND SEX

Age

18-24 25-31 32-38 39-45 46-52 53-59 60-Up

Total

No Subsequent Offense
Male
Female
Total

204
85

69
29

142
79

133
61

78
43

2 89

98

221

19 4

141

33
12
45

39
19
58

698
328
1,026

One Subsequent Offense
Male
Female

56
14

19
3

21
7

10
4

11
1

7
5

16
3

140
37

Total

70

22

28

14

12

12

19

177

Two or More Subsequent Offenses
Male
Female
Total

21
3
24

11
0
11

9
1
10

2
1
3

1
0
1

1
0
1

1
1
2

46
6
52
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The largest number of subsequent offenses for
both male and female was in the 18-24 age category.

The

males had the smallest number in the 53-59 age category,
and the females in the 46-52 age category.
Behavior of the Control Group
The 1,502 members of the control group initially
committed one violation each, which resulted in a
citation.

Subsequently, 206 of these persons committed an

additional 244 violations which resulted in either written
warnings or citations.

The total number of offenses

committed by this group was 1,746.

It was observed that

64 of the 206 persons who repeated offenses committed the
same violation.

The types of offenses, both initial and

repeat, are shown in Appendix C.

The persons who committed

these offenses are categorized in Table IV.
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TABLE IV
OFFENSES OF THE CONTROL GROUP BY NUMBER
OF SUBSEQUENT OFFENSES, AGE AND SEX

Age

18-24 25-31 32-38 39-45 i16-52 53-59 60 -up

Total

No Subsequent Offense
Male
Female
Total

204
85
289

69
29
98

142
79
221

133
61
19 4

78
43
121

33
12
45

39
19
58

698
328
1,026

7
5
12

16
3
19

140
37
177

1
1
2

46
6
52

One Subsequent Offense
Male
Female
Total

56
14
70

19
3
22

21
7
28

10
4
14

11
1
12

Two or More Subsequent Offenses
Male
Female
Total

21
3
24

11
0
11

9
1
10

2
1
3

1
0
1

1
0
1

Both males and females in age category 18-24
committed the largest number of subsequent offenses.

The

smallest number of males committed subsequent offenses in
age category 60-up; the females in age category 46-52.
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Relationship Between Initial Treatment
and Subsequent Behavior
In evaluating the differences between the various
categories of the two groups, two-by-two contingency
tables were established to depict experimental versus
control groups according to the other variables under
study.

The null hypothesis was implied for each test

made and the appropriate operational hypothesis es
tablished.

The chi-square values were determined, and

the statistical significance was declared.
Relationship Between Police Action and Subsequent
Behavior of All Persons in the Two Groups
A greater proportion of drivers in the experi
mental group (initially warned) tended to commit
subsequent offenses than was the case with those in the
control group (initially cited).

The data for this

observation are presented in Figure 1.

The numeral in

the upper left hand corner of each cell shows the expected
frequency; the numeral in the center of each cell shows
the observed frequency.
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Experimental
Group
Mo
Subsequent
Offense

Control
Group
1,265

1,057

X
1,296

1,026

Totals
= 10.911

2,322
df = 1

One or
More
Subsequent
Offenses
Totals

237

19 8
229

206

435

_
.001

1,255

1,502

2,757

Fig. 1.— Distinction Between Behavior of Total
Experimental and Control Groups.
The chi-square value of 10.911 indicates that the
probability of the relationship between the two groups
existing by chance is less than one in a thousand.

The

null hypothesis must be rejected.
On the basis of the data presented in Figure 1
indicating motorists 1 subsequent behavior, it is
suggested that the experimental group failed to respond
favorably to written warnings.
Although the effectiveness of written warnings as
a deterrent to traffic law violations has been suggested
by the statistical analysis of the over-all groups as
presented in Figure 1, an analysis of the age and sex
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components of the groups may be of value.

This analysis

begins with Figure 2 below.
Relationship Between Police Action and Subsequent
Behavior by Males and Females
Males.

A greater proportion of male drivers in

the experimental group (warned) tended to commit subse
quent offenses than was the case with male drivers in the
control group (cited).

The data for this observation are

presented in Figure 2.

Experimental
Group
Males
No
Subsequent
Offense

722

Control
Group
Males

Totals

885

X*- 8.125
909

698

1,607
df = 1

One or
More
Subsequent
Offenses
Totals

162

199
186

175

361
/'/•005

884

1,084

1,968

Fig. 2.— Distinction Between Behavior of Males in
the Experimental and Control Groups.
The chi-square value of 8.125 indicates that the
probability of the relationship between the male drivers
of the two groups existing by chance is less than five in
a thousand.

The null hypothesis is rejected.
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The subsequent behavior of the male drivers in
the experimental group, as presented in Figure 2, suggests
that they failed to respond positively to written warnings.
Females.

A greater proportion of female drivers

in the experimental group tended to commit subsequent
offenses than was the case with female drivers in the
control group.

This relationship is depicted in Figure 3.

Experimental
Group
Females
No
Subsequent
Offense

336

Control
Group
Females

Totals
4.535

379
328

387

715
df = 1

One or'
More
Subsequent
Offenses
Totals

35

39
43

31

74

371

418

789

.025

Fig. 3.— Distinction Between Behavior of Females
in the Experimental and Control Groups.

The chi-square value of 4.535 indicates that the
probability of the relationship between the female drivers
of the two groups existing by chance is less than twentyfive in a thousand.

The null hypothesis is rejected.
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The data on the subsequent behavior of the
female motorists, presented in Figure 3, indicate that
the females of the experimental group failed to heed
the initial police action in a greater proportion than
the females in the control group.
Relationship Between Police Action and Subsequent
Behavior of Males by Age Category
Age Category 18-24 Years.

A greater proportion

of male drivers in the age category of 18-24 years of
the experimental group tended to commit subsequent
offenses than was the case with those in the control
group.

The relationship between these groups is shown

in Figure 4.

Experimental
Group
Males
Age 18-24
No
Subsequent
Offense

217

One or
More
Subsequent
Offenses

63

Totals

Control
Group
Males
Age 18-24

Totals

'X’1- 6.995

308
322

526

77

76

15 3

281

398

6 79

204

df = 1

90
*005

Fig. 4.— Distinction Between Behavior of Males
in Age Category 18-24.
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The chi-square value of 6.995 indicates that the
probability of the relationship between the males in age
category 18-24 years existing by chance is less than five
in a thousand.

The null hypothesis is rejected.

On the basis of data presented in Figure 4, it is
concluded that the male driver in age category 18-24 years
of age in the experimental group responded with less
frequency to written warnings than drivers of this cate
gory in the control group responded with respect to
citations.
Age Category 25-31 Years.

A greater proportion

of male drivers in age category 25-31 years of the experi
mental group tended to commit subsequent offenses than was
the case with those in the control group.

The relation

ship between these groups is shown in Figure 5.
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Experimental
Group
Males
Age 25—31

Control
Group
Males
Age 25— 31

No
Subse
quent
Offense

II

149

One or
More
Subse
quent
Offenses

22_

6.207
157

226
df = 1

43
30

35

65

99

192

291

H
o

Totals

69

Totals

Fig. 5.— Distinction Between Behavior of Males in
Age Category 25-31.
The chi-square value of 6.207 is sufficiently
large that the null hypothesis must be rejected.
Presented in Figure 5 are the data regarding the
male drivers in age category 25-31.

It is suggested that

those drivers in the experimental group responded with
less frequency to written warnings than was expected by
chance.
Age Category 32-38 Years.

While it was hypothe

sized that a greater proportion of male drivers in age
category 32-38 years of the experimental group would tend
to commit subsequent offenses than would be the case with
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those in the control group, the chi-square value of
2.280 was not sufficiently large to support rejection of
the null hypothesis.

It is observed, however, that the

direction of difference favors the control group.

The

relationship between the groups is shown in Figure 6.

Experimental
Group
Males
Age 32-38
No
Subse
quent
Offense

146

Control
Group
Males
Age 32-38

Totals
= 2.2 80

95_
99

142

241
df = 1

One or
More
Subse
quent
Offenses

17

26.
30

13

43

•P< .10

Totals

172

112

284

Fig. 6.— Distinction Between Behavior of Males in
Age Category 32-38.

Age Category 39-45 Years.
accepted.

The null hypothesis is

In this category the direction of difference

favors the experimental group.
shown in Figure 7.

The pertinent data are
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Experimental
Group
Males
Age 39-45
No
Subse
quent
Offense

Control
Group
Males
Age 39-45

Totals

104

130

= .716
101

133

234
df = 1

One or
More
Subse
quent
Offenses

13

16
13

15

28

'P<

Totals

146

116

-25

262

Fig. 7.— Distinction Between Behavior of Males in
Age Category 39-45.

Age Category 46-52 Years.
accepted.
group.

The null hypothesis is

The direction of difference favors the control

The pertinent data are shown in Figure 8.
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Experimental
Group
Males
Age 46-52
No
Subse
quent
Offense

li

One or
More
Subse
quent
Offenses

10

Control
Group
Males
Age 46-52

Totals

JC2 = .379

9_2
93

78

171
df = 1

12
11

11

22
= .35

Totals

89

104

193

Fig. 8.— Distinction Between Behavior of Males in
Age Category 46-52.

Age Category 53-59 Years.
accepted.

The direction of difference favors the experi

mental group.
Figure 9.

The null hypothesis is

Data for this category are shown in
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Experimental
Group
Males
Age 53-59
No
Subse
quent
Offense
One or
More
Subse
quent
Offenses
Totals

Control
Group
Males
Age 53-59

Totals

57

33

.005

57

33

90
df = 1

9_

15
8

15

23
^

41

»50

113

72

Fig. 9.— Distinction Between Behavior of Males in
Age Category 53-59.

Age Category 60-up Years.

A greater proportion of

male drivers in age category 60-up of the experimental
group tended to commit subsequent offenses than was the
case with those in the control group.
is depicted in Figure 10.

This relationship
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Experimental
Group
Males
Age 60-up
No
Subse
quent
Offense

46

One or
More
Subse
quent
Offenses

10

Control
Group
Males
Age 60-up

Totals

73

9.80 7
80

39

119
df = 1

17
17

10

27
.005

Totals

56

90

146

Fig. 10.— Distinction Between Behavior of Males in
Age Category 60-up.

The chi-square value of 9.807 indicates that the
probability of the relationship between the males in age
category 60-up years existing by chance is less than five
in a thousand.

The null hypothesis is rejected.

On the basis of data presented in Figure 10, it
is concluded that the males in age category 60-up of the
experimental group responded with less frequency to the
initial police action than those in the control group.
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Relationship Between Police Action and Subsequent
Behavior of Females by' "Age Category
Age Category 18-24 Years.

While it was hypothe

sized that a greater proportion of female drivers in age
category 18-24 years of the experimental group would tend
to commit subsequent offenses than would be the case with
those in the control group, the chi-square value of 2.047
was not sufficiently large to support rejection of the
null hypothesis.

However, the direction of difference

favors the control group.

The relationship between the

groups is shown in Figure 11.

Experimental
Group
Females
Age 18-24
Mo
Subsequent
Offense

8_8

One or
More
Subsequent
Offenses

14

Totals

Control
Group
Females
Age 18-24

Totals

81
85

2.047
84

16 9

10

27

df = 1

13
17

.10

102

94

196

Fig. 11.— Distinction Between Behavior of the
Females in Age Category 18-24.

t
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A further analysis of the female population by
the previously established age categories through the
common statistical design of chi-square appears
inappropriate; the statistically expected frequencies of
some cells in these categories are too small.

In order

to further analyze the actions of the female population,
age categories were combined to facilitate use of chisquare.

The data pertaining to the original age categories

are depicted in Appendix D to show this potential
direction of difference.

The relationships resulting from

the newly established age groups appear in Figures 12
through 14.
Age Category 25-38 Years.
is accepted.
Figure 12.

The null hypothesis

Data for this observation are shown in
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Experimental
Group
Females
Age 25-38
No
Subsequent
Offense

Control
Group
Females
Age 25—38

Totals

-

115

110
10 8

117

.5 40

225
df = 1

One or
More
Subsequent
Offenses
Totals

9_

9_
11

7

18
.250

119

124

243

Fig. 12.— Distinction Between Behavior of Females
in Age Category 25-38.

Even combining age categories to allow the
statistical test provided no basis for declaring a signi
ficant relationship between the variables noted.
Age Category 39-52 Years.
accepted.
13

The null hypothesis is

Data for this observation are shown in Figure
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Experimental
Group
Females
Age 39-52
No
Subsequent
Offense

Control
Group
Females
Age 39-52

Totals

916

10 3

.076

104

95

199
df = 1

One or
More
Subsequent
Offenses
Totals

1_

7
6

8

14
7^<

110

10 3

•‘,0

213

Fig. 13.— Distinction Between Behavior of Females
in Age Category 39-52.

Age Category 53-up.
rejected.
14

The null hypothesis is

Data for this observation are shown in Figure
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Experimental
Group
Females
Age 53-up
No
Subsequent
Offense

Control
Group
Females
Age 53-up

Totals

87

35_

4.16
91

31

122
df = 1

One or
More
Subsequent
Offenses

5

10
6

9

7^<
40

Totals

15

97

.025

137

Fig. 14.— Distinction Between Behavior of Females
in Age Category 53-up.

Women over fifty-three years old who were cited
tend to commit fewer subsequent offenses than would be
expected by chance.
Summary
The experimental group, those initially warned,
consisted of 1,255 persons.

Of these, 229 subsequently

committed additional offenses, for a repeat rate of 18.2
per cent.

The male segment committed the greater pro

portion of subsequent offenses and, among the age cate
gories, offenders in the 18-24 block predominated.

Of

68
the seven age categories studied, the motorists in the
53-59 age bracket had fewest subsequent offenses.
The control group, those initially cited, repre
sented 1,502 persons.

Subsequent offenses were committed

by 206 motorists from this group, for a repeat rate of
13.7 per cent.

The males had the larger proportion of

subsequent offenses, and the predominating age category
was the 18-24 year class.
Fourteen statistical tests were made of the re
lationship between subsequent behavior of the motorists
who had initially been either warned or cited.

In seven

instances the chi-square values were sufficiently large to
discount chance as a probable factor in the relationship.
In seven such tests the probability of chance as a factor
in the relationship was so large that the null hypothesis
could not be discarded.

However, the direction of

difference favored the control group in four of these seven
tests.
In every observation of the relationship of subse
quent behavior in which the chi-square value equalled or
exceeded the level of acceptable confidence, the direction
of difference favored the control group.

That is, the

persons in the control group (drivers cited) committed

fewer subsequent offenses than were statistically
expected.

The experimental group (drivers warned)

committed more subsequent offenses than were expected.

CHAPTER VI
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
A summary of this research into the effectiveness
of written warnings is presented through a brief reporting
of the background of the problem, the scope and method
ology of the study, and the findings.

Conclusions drawn

from the investigation are then presented, and recommen
dations are offered for further research.
Summary
Background of the Problem
Although the written warning has been used as a
traffic law enforcement tool by some police agencies for
many years, controversy exists over its influence on
driving behavior of recipients.

As a result, many au

thorities in the police field have recommended that
research be employed to evaluate the deterrent effect of
the written warning.

;

Research on this problem is limited, and published
articles on the subject have not been research-oriented.
They are based on the personal opinions, however valued,
of the authors.

A library search and an inquiry of the
70
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agencies primarily concerned with traffic safety and
research disclosed one previous study.

The 1939 research

by 0. W. Wilson, previously cited, investigated written
warnings along with other devices of traffic law enforce
ment.
The present investigation is a pilot study
utilizing scientific methods on the effectiveness of
written warnings as a deterrent to subsequent traffic law
violations.
Scope and Methodology
This investigation was limited to an evaluation
of the subsequent driving behavior of selected recipients
of written warnings.

It involved offenses reported by

the City of Tucson, Arizona Police Department during the
period May 13 through May 31, 1964.

The recipients of

written warnings selected for study were local residents,
at least eighteen years of age, who had committed moving
traffic law violations.

The period of subsequent

behavior observation extended through October 31, 1964.
The methodology was to compare the subsequent
driving behavior of persons whose initial traffic law
violation resulted in a written" warning with others from
the same population whose initial traffic law violation
resulted in a citation.

Again, driving behavior was
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based on moving traffic law offenses that were observed
and recorded by the Tucson Police Department.
The description of the population was presented
in tabular form by sex and age categories.

The relation

ship between the two variables, initially warned and
initially cited persons^ for each category was established
by means of two-by-two chi-square tests, recognizing
significance at the .05 level of confidence on a onetailed observation as acceptable.
Findings
The experimental group, those initially warned,
consisted of 1,255 persons.

Of these, 229 subsequently

committed additional offenses.

The male segment committed

the greater proportion of subsequent offenses and, among
the age categories, the 18-24 block predominated in both
sexes.
The control group, those initially cited, repre
sented 1,502 persons.

Subsequent offenses were committed

by 206 drivers from this group.
In every observation of the relationship of
subsequent behavior in which the chi-square value equalled
or exceeded the level of acceptable confidence, the
direction of difference favored the control group.

The

control group, those initially cited, committed fewer
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subsequent offenses than were statistically expected,
while the experimental group, those initially warned
committed more subsequent offenses than was expected.
Conclusions
On the basis of the data presented in this study
it is concluded that the written warnings, issued by the
Tucson Police Department during the period of study, were
not as effective in reducing subsequent offenses as were
citations.
It cannot be said, however, that the written
warning was ineffective.

Subsequent offenses were com

mitted by 229 of the 1,255 persons in the experimental
group and by 206 of the 1,502 persons in the control
group.

Thus, while 13.7 per cent of those cited became

repeat offenders, the repeat rate for those initially
warned rose to 18.2 per cent.

The percentage of differ

ence between the effectiveness of the citation and the
written warning is considered important but not overwheIming.
The relative merit of the citation as demon
strated in this study is clear.

If one were restricted to

a choice between the exclusive use of citation or warning,
then selection of warning alone would appear unjustified.
However, it may be reasonable to recall that supporters
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of the use of warnings maintain there are intangible
benefits inherent in the selective use of warnings.

Thus,

from an over-all community viewpoint, the comparative
worth of the citation may be bolstered by judicious use
of warnings.
Re commen d ati on s
It is recommended that studies be conducted to
identify and evaluate the social benefits accruing from
a selective use of written warnings in traffic law
enforcement.
It is further recommended that research similar
to this study be made on a broader scope by an academic
or professional body.

APPENDICES

APPENDIX A
STATISTICAL FORMULA
The formula for chi-square, with Yate's correction,
used in this study was:

N(

AD - BC

(A+B) (C+D) (A+C) CB+D)

The expected frequency for each cell was
determined by multiplying the two marginal totals common
to a particular cell, and then dividing this product by
the total number of cases.
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APPENDIX B
OFFENSES COMMITTED BY THE EXPERIMENTAL GROUP
Exceeding Lawful Speed

657

Executing an Illegal Turn

121

Failure to Obey Stop Sign

176

Failure to Obey Traffic Signal Light

189

Failure to Yield Right-of-Way to Pedestrian
Failure to Yield Right-of-Way to Another Vehicle

14
132

Failure to Obey School Zone Regulations

77

Failure to Control Vehicle

15

Driving on the Wrong Side of the Road

13

Illegal Overtaking or Passing

34

Miscellaneous Moving Violations
Total Offenses

77

132
1,560
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APPENDIX B— Continued
Eighty persons repeated the same offense one or
more times, as shown in Table V.

TABLE V
PERSONS IN THE EXPERIMENTAL GROUP WHO REPEATED
THE SAME OFFENSE BY AGE, SEX, AND
NUMBER OF TIMES REPEATED
Age

18-24 25-31 32-38 39-45 46-52 53-•59 60-•up
Repeated Same Offense Once

Male
Female

28
6

9
1

7
1

2
0

3
0

3
1

Total

-

3
2

55
11

0
0

13
0

Repeated Same Offense Twice
Male
Female

4
0

3
0

5
0

0
0

1
0

0
0

Repeated Same Offense Three or More Times
Male
Female

3
0

1
0

0
0

0
0

0
0

0
0

0
0

4
0

The offense of speeding was repeated fifty-seven
times; failure to obey stop sign ten times; failure to
obey traffic signal light five times; and miscellaneous
violations were repeated eleven times.
repeated two separate offenses.

Three persons

APPENDIX C
OFFENSES COMMITTED BY THE CONTROL GROUP
Exceeding Lawful Speed

668

Making an Illegal Turn

225

Failure to Obey Stop Sign

211

Failure to Obey Traffic Signal Light

201

Failure to Yield Right-of-Way to Pedestrian
Failure to Yield Right-of-Way to Another Vehicle

1
182

Failure to Obey School Zone Regulations

87

Failure to Control Vehicle

25

Driving on the Wrong Side of Street

21

Illegal Overtaking or Passing

49

Miscellaneous Moving Violations

76

Total Offenses

79

1,746
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APPENDIX C— Continued
Sixty-four persons repeated the same offense one
or more times, as shown in Table VI
TABLE VI
PERSONS IN THE CONTROL GROUP WHO REPEATED
THE SAME OFFENSE BY AGE, SEX AND NUMBER
OF TIMES REPEATED

Age

18-24 25-31 32-38 39-45 46-52 53-59 60-up Total
Repeated Same Offense Once

Male
Female

26
2

12
1

2
1

2
0

0
1

3
2

1
2

46
9

0
0

6
1

Repeated Same Offense Twice
Male
Female

4
1

2
0

0
0

0
0

0
0

0
0

Repeated Same Offense Three or More Times
Male
Female

2
0

0
0

0
0

0
0

0
0

0
0

0
0

2
0

Speeding offenses were repeated fifty-six times;
failure to obey stop signs two times; failure to obey
traffic signal light two times; and miscellaneous
violations were repeated four times.

APPENDIX D
The originally selected age categories of the
female population, with the exception of age category
18-24 years, did not lend themselves to analysis by the
common statistical tool, chi-square.

Therefore, the

female age categories 2 5-31 and 32-3 8; 39-45 and 46-52 ;
53-59 and 60-up were combined to facilitate analysis.
The originally selected age categories are
depicted in Figures 15-20 to show their potential
direction of differences.
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APPENDIX D— Continued
Age Category 25-31 Years.

The expected frequencies

were too small for analysis by chi-square.

The data are

shown in Figure 15.

Experimental
Group
Females
Age 25-31
No
Subsequent
Offense

30

One or
More
Subsequent
Offenses

2

Totals

Control
Group
Females
Age 25-31

Totals

54
55

84

3

3

6

32

58

90

29
4

Fig. 15.— Potential Direction of Differences of
Females in Age Category 25-31.
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APPENDIX D— Continued
Age Category 32-38 Years.

The lowest expected

frequency of five was sufficient for analysis in this
category; however, to provide analysis in the previous
category, the two were combined.

The data are shown in

Figure 16.

Experimental
Group
Females
Age 32—38
No
Subsequent
Offense

80

One or
More
Subsequent
Offenses

7

Totals

Control
Group
Females
Age 32-38

Totals

61
62

141

8

4

12

87

66

15 3

79
_5

Fig. 16.— Potential Direction of Difference of
Females in Age Category 32-38 Years.
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APPENDIX D— Continued
Age Category 39-45 Years.

The expected frequen

cies were too small for analysis by chi-square.

The data

are shown in Figure 17.

Experimental
Group
Females
Age 39-45
No
Subsequent
Offense

6_1

One or
More
Subsequent
Offenses

_5

Totals

Control
Group
Females
Age 39-45

Totals

50.
50

111

5

4

9

66

54

120

61
_4

Fig . 17.— Potential Direction of Differences of
Females in Age Category 39- 45 Years.
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APPENDIX D— Continued
Age Category 46-52 Years.

The expected frequencies

were too small for analysis by chi-square.

The data are

shown in Figure 18.

Experimental
Group
Females
Age 46-52
No
Subsequent
Offense

42

One or
More
Subsequent
Offenses

2

Totals

Control
Group
Females
Age 46-52

Totals

46.
45

88

1

4

5

44

49

93

43
2

Fig . 18.— Potential Direction of Differences of
Females in Age Category 46- 52 Years.
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APPENDIX D— Continued
Age Category 53-59 Years.

The expected frequencies

were too small for analysis by chi-square.

The data are

shown in Figure 19.

Experimental
Group
Females
Age 53-59
No
Subsequent
Offense

15

One or
More
Subsequent
Offenses

2

Totals

Control
Group
Females
Age 53-59

Totals

38
41

53

5

2

7

17

43

60

12
5

Fig. 19.— Potential Direction of Differences of
Females in Age Category 53-59 Years.

87
APPENDIX D— Continued
Age Category 60-up Years.

The expected frequencies

were too small for analysis cy chi-square.

The data are

shown in Figure 20.

Experimental
Group
Females
Age 60-up
No
Subsequent
Offense
One or
More
Subsequent
Offenses
Totals

Control
Group
Females
Age 60-up

Totals

HI

21

50

69

4

4

8

23

54

77

19
2_

6_

Fig. 20.— Potential Direction of Differences of
Females in Age Category 60-up.
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