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CHAPTER 1

THE PROBLEM

The police traffic services function is an important sub-system
of any police operation. Although its prominence might vary from one
agency to another, some degree of service to the motoring public is
being rendered by all police agencies.

One of the principal reasons that police traffic services, as
an integral portion of a police mission, vary so drastically from com-
munity to community is because there is little known about the
relationship of the service and the results it produces in terms of
crash reduction.

It seems appropriate that before investigating a very specific
aspect of the police traffic services, namely, selective enforcement,
that a brief examination be made of the extent of the traffic accident
situation and the traffic safety system which is designed to provide
safety for the motoring public. This review will sort out societal
roles and responsibilities and help structure the evaluation process

that is developed in this presentation.

Traffic Accident Situation

It seems that too few really understand what the traffic
accident situation is all about. Not too many Americans understand

that on an average day, the highway casualities in the United States




total over 10,000 1njured.] Too few realize that these traffic acci-
dents account for more than 1,000 deaths weekly across this nation
and result in approximately $2 billion loss each month. Americans
are still killing and maiming themselves on highways in large numbers
as has been experienced in past years. This is particularly distres-
sing as one observes the increasing trends in vehicle miles traveled,
total vehicles registered, and numbers of licensed drivers; increases
that will result in an increase in the numbers of traffic crash
deaths if history continues to repeat itself in the future. Yet,
somehow, this pressing problem, which afflicts great numbers of people
in this country, still does not seem to get through to the thinking
and emotions of most Americans or to generate social concern which
this unpleasantness clearly deserves.

Specifically, motor vehicle deaths continued their rise in
1972 and reached an estimated total of 56,600 which surpassed the
death figure of American lives lost in the whole of the Viet Nam war.
This was the highest annual toll on record, surpassing the previous
high of 55,791 in 1969.°

The grim statistics unmistakable highlight that in motor
vehicle deaths the nation faces a destructive problem equal in size and

complexity to other social ills such as crime, disease, and poverty:

]Ni1liam Haddon, Jr., "Address Before Association of Minnesota
Counties,”" U.S. Department of Transportation, National Highway Safety
Bureau, Hovember 28, 1967, p. 1.

2"Accident Facts 1973 Edition," National Safety Council,
425 N. Michigan Avenue, Chicago, I1linois, 1973, p. 12.



Highway injuries exceed by 10 times all violent criminal
acts combined, inciuding homicides, armed robbery, rape, riot,
and assault.

Motor vehicle crashes rob society of nearly as many pro-
ductive working years as heart disease and of more than are
lost to cancer and strokes. Only about 1 of 5 expected man
years of life lost to heart disease is in the age interval
between 20 and 65; in contrast, 7 out of 10 man years lost
to motor vghic]e deaths are in the productive years between
20 and 65.

The dimensions of the problem extend beyond the death and
injury totals, for each American family also suffered an average
financial loss estimated at $291 as a result of highway crashes in
1968--a total loss of almost $15 billion.*

What further complicates the traffic safety probiem is that
one is not dealing with a situation so divorced from other things that
it can be solved with parochial efforts and understanding which has,
for over 60 years, constituted the total response and which has
accounted for ailmost 2,000,000 highway dead.5 The problem needs to
be viewed, not as a matter in isolation from the rest of human affairs,
but as having such a close relationship with other contemporary issues
that it can be dealt with properly only in a wuch broader context than
has traditionally been the case.

Consider a few illustrations:

1. The continuing tragic and large contribution of alcoholics

and other heavy drinkers to highway crashes, especially to

the most severe ones, must be approached in terms of the

location and treatment of the alcoholic and other problem

drinkers in society in general, and not exclusively in

terms of their behavior on the highway, either as drivers
or as pedestrians.

3updministration of the National Traffic and Motor Vehicle Act,"
Message from the President of the United States, U.S. Government
Printing Office, Washington, D.C., 1869.

41bid., p. 3. SHaddon, op. cit., p. 3.



2. The problem of the teenagers, of young men of high school
and college age who are crashing as the result of drinking
and other teenage behavior must be considered in the con-
text of the overall behavior of the young, and not only as
a problem in relation to the highway.

3. The deaths of children playing under the wheels of cars
reflect our failure to plan our communities with suitable,
neighborhood play areas, not to mention our failure to
provide care for the children of working and otherwise
occupied mothers who cannot properly supervise their
children.

4. The deaths of so many of our elderly pedestrians reflect
our failure to provide environments for them which are
sheltered in much the same way as those we need for our
children. Yet here, too, we seldom think in urban plan-
ning of the inevitable results over many decades of
interlacing the paths of everyday pedestrian activity
and those of moving traffic.

This broad understanding of the highway safety problem is an
important consideration in attempting to cope with it and one that
should be taken into account in the decision making process to more

fully optimize the utilization of availablie resources.

The Traffic Safety System

The traffic system is organized to permit the movement of
people and goods for the satisfaction of a variety of individual needs,
both commercial and private. Traffic safety is one very general

7

measure of the effectiveness of the traffic system. If one under-

stands how individual cars and people perform in this system, then

what happens when there is a breakdown can be considered next.

swilliam Haddon, Jr., "The National Highway Safety Program--18
Months Later.," Driver Behavior, Cause and Effect (Washington, D.C.:
Insurance Institute for Highway Safety, March, 1968), p. 14.

7James 0'Day, Systems Analysis and the Driver," Driver Behavior,
Cause and Effect (Washington, D.C.: Insurance Institute for Highway
Safety, March, 1968), p. 88.




The probiems of highway safety improvement are far more
complex than many early investigators recognized. This complexity
is due to at least three major factors:

1. A large number of variables influencing highway
safety.

2. A complex and, in most cases, unknown relationship
among these variables and between these variables
in safe performance.

3. The fact that both these variables and functions
vary probabilistically over time.

Because of the complexity of the traffic safety problem, it
has become important to structure it in the context of a system.
This system approach allows for breaking down the complex probtem of
traffic safety into component parts which are more amenable to sci-
entific inquiry. In addition, it also provides the basis for
investigating the interrelationships that exist betwen component parts
of the traffic system and for then allocating resources to meet the
specific problems identified in the system.8

The problem of highway safety divides logically into three
parts. These parts are commonly referred to as the pre-crash, crash,
and the post-crash phases.9 In the pre-crash phase, the issues are
those which determine whether or not a crash takes place. In this
phase, concern is with those elements of the system which are designed
to prevent accidents; i.e., design of programs for the drunken driver;

designing into the highways adequate signaling, markings, and signing

8William Hall and William Carlson, Highway Safety Project
Evaluation Methodologies, Highway Safety Research Institute, Decem-
ber 31, 1968, pp. 29-30.

9

Haddon, "National Highway Safety Program," op. cit., p. 3.



systems; and inclusion of those measures which can be taken to influ-
ence driver behavior to circumvent the tragedy of the next phase which
is the crash phase.

In the crash phase, the concern is with the circumstances in
the crash itself which determine whether or not any injuries occur
and, if so, their severity. Here the success of the vehicle package
in protecting its occupants is of paramount importance. Also important
is the success of the highway designer in providing the safest possible
highway crash design of the road, for example, by insuring that vehi-
cles that do leave the roadway will not hit solid objects that
decelerate them too abruptly to allow the survival of those involved.

In the post-crash phase, concern becomes whether or not many
will 1ive or die. Here the principal issues involved are the rapidity
and quality of the post-accident response, the accident detection and
communication systems efficiency, emergency transportation, the
provisions of the best in first aid and medical care, and the protec-
tion of the crash site to preclude it from causing further crashes.

To complete the matrix of arranging highway safety in some
systematic fashion, one must also look at other dimensions of the
problem. It is necessary to look at the elements that make up the
basic traffic safety system. The first of these is the VEHICLE which
1s'the projectile which flows through the highway and street system.
The concern with the vehicle is to insure that measures be instituted
to make the vehicle safe from mechanical breakdown and also crash-

worthy in the event that it becomes involved in a collision.
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Thé second basic element involved in the highway safety system
is the ENVIRONMENT on and through which the vehicle travels. In
addition to the highway and street network system itself, this ele-
ment includes such other things as the signs, markings, and signals
which direct the vehicle in a safe manner through the system and the
maintenance for upkeeping the condition of the highways. It is also
important in examining the environmental system that crash locations
be analyzed and defects that might be contributing to accidents be
corrected.

The third basic element in the highway safety system and,
perhaps, the most important, is the DRIVER himself. Here one becomes
involved directly with the matter of human behavior and those things
which are instituted as traffic accident counter measures to more
properly identify the behavior traits which are most desirable to be
operating in the highway safety system and suppress those that are not.
Such activities as driver education, driver licensing and testing,
pedestrian and passenger and safety education, and traffic law enforce-
ment all constitute activities which attempt to deal with developing
and molding human behavior. These activities are designed to better
prepare drivers to deal with situations that they will encounter while
traveling on the highway system. A more detailed development of the
highway safety system matrix is presented in "A Relevant Methodology
for Aiding Highway Safety Decision Makers in Resolving Highway Safety

Prob]ems.“10

10Noel C. Bufe, "A Relevant Methodology for Aiding Highway
Safety Decision Makers in Resolving Highway Safety Problems," M.S.
thesis, Michigan State University, 1971.



Analytical tools presently at hand for resolving highway
safety probiems in the area of the vehicle and environment are adequate
to protect highway traffic safety administrators from any generally
bad and expensive ventures because they are dealing with relatively
stable physical factors in these highway safety sub-systems. When
human beings, the drivers and pedestrians, are involved, the situ-

1 The interface with humans in the

ation is not nearly so clear.
highway traffic system is complex and requires more than physical
engineering solutions alone can offer.

The traffic safety system is complex and the technology
scarce that delineates how all the component parts interrelate. Even
within the police traffic services functional sub-system, available
information indicates a lack of conclusive evidence that supports the
relationship betwen police traffic services and, more specifically,
the effects of selective enforcement on the traffic crash problem.
The literature points to only one quantitative research study, "Opera-
tion 101, An Accident and Enforcement Study," that shows a statistically
significant reduction of accidents where sufficient control of those
factors that potentially influence the occurrence of an accident was
plf'esent.]2 Figure 1 illustrates well the complexities of the police
traffic services function which includes selective enforcement
(selective location patrol) as just one component part. The unequivo-

cal demonstration of causal connections between selective enforcement

oipay, op. cit., p. 92.

]2Edward F. Fennessy, dJdr., et al., The Technical Content of
State and Community Police Traffic Services Programs {Hartford, Conn.:
Travelers Research Center, Inc., September, 1968), p. xviii.




Traffic Control and Direction

= W —-h(D OO o

Intersection control
Parking control
Pedestrian control
Traffic management
Public contact

Escort

Event control

Hazard control

Temporary device control

Accident Management

O -t

Law

Initial investigation
Follow-up

Traffic control
Injury control
Enforcement
Records/reports
Notification

Enforcement

T oo o

Line patrol

Area patrol

Selective location patrol
Records/logistics
Maintenance

Ancillary Services

TGO D OO TW

Giving information

Aiding disabled motorists
Emergency services

Hazard removal

Inspection

Auto theft control
Abandoned car control
Missing praperty control

w
=

ort

Administration
Planning/budgeting
0ffice management
Personnel management
Research/analysis
Public information
Training
Communication
Transportation
Records/identification
Facilities

Property control
Supply equipment
Laboratory

Other technical

S WX O4TG A0 OO0 TN

Interaction

a. Court duties

b. Serving notices

¢c. Criminal control

d. Detention activities
e. Transportation

Regulatory Activities

Driver licensing
Vehicle registration
Vehicle inspection
Weight control
Carrier regulation
Commercial regulation

o an oW

Figure 1.--Police Traffic Functions and Subfunctions.



10

practices and a measured change in the accident experience continues
to be of c¢ritical importance to the police administrator.

The basic difficulty is that any specially designed police
operational tactic cannot be applied in isolation. Rather, the
practice is usually operated coincident with other events and activi-
ties known, or believed, to be correlated with accident experience
such as traffic volume, weather conditions, roadway characteristics,

and a host of other conditions.

The Problem

Specific Statement of the Problem

The purpose of this investigation is to demonstrate and
evaluate, in an operational environment and under controlled condi-
tions, the efficiency and effectiveness of a sustained project applying
the principles of selective traffic law enforcement to the reduction
of fatal traffic crashes. The basic question to be resolved is
whether or not selectively applied police resources have a significant

impact on the reduction of the traffic fatality crash probilem.

Theory of Study

Although there is no conclusive evidence, there is fairly
general agreement that a reduction in aberrant or unsafe driving
behavior will result in a reduction in traffic accidents and that
enforcement of traffic laws and codes does result in some decline

in unsafe driving.13 Many police administrators, for example, contend

13James E. Wilson, "Selective Traffic Enforcement Program
(STEP)," U.S. Department of Transportation, National Highway Traffic
Safety Administration, Washington, D.C., February 18, 1971, p. 2.
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that increased or improved enforcement measures will mean fewer
accidents, based on the premise that many accidents are caused by
drivers who do not obey traffic laws and codes. The presence of
police or other methods of surveillance should therefore detect
those who through choice or low capability do not obey traffic laws
so that remedial action can be taken. However, such generalizations
are based more on expert judgment than on empirical evidence.
Additional empirical information is required to aid in
solving decision problems such as the proper amount and allocation

14 For

of resources which should be devoted to enforcement activity.
example, although data obtained from police records indicate that
violations were inferred in 92% of the accident investigations reported
by them, it is not known with any certainty the extent to which envi-
ronmental conditions and controls imposed by man contribute to
aberrant driver behavior, nor the degree of interplay among these
factors in generating specific types of accidents. Concomitantly,
there is not sufficient information on what effects specific amounts
and types of enforcement activity have on specific types of good and
bad driving behavior.

Despite this uncertainty, state and local governments are
investing huge amounts of money in traffic law enforcement. Sub-
stantial federal funds are being spent through the National Highway

Traffic Safety Administration's State and Community Highway Safety

Programs. This vast sum of resources is allocated among competing

14 1b4d.
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enforcement activities without the benefit of sound information on
anticipated effectiveness of these e>q:>end1’tur'(=:s.]5
Fully controlled demonstrations based on a sound analytical
framework with reliable and meaningful data are required before
progress can be made on methods and strategies for allocating traffic

enforcement resources in an optimal manner.

Importance of the Study

The purpose in focusing on the police traffic services
responsibilities of the police administrator's duties is to bring
emphasis to this much neglected matter. A review of the facts
quickly reveais the great losses suffered by society as a result of
traffic accidents, yet in discussions with many police administrators,
and with police administration academicians as well, there seems to
be a tendency to consider this problem with very little regard. It
js the writer's position that a police official is charged with
protection of life, regardless of the means by which hurt is inflicted,
be it an automobile or a weapon of some other variety. This apathy
toward traffic prompted the writer's interest in pursuit of this
investigation. It is intended that the arguments will be stronger
upon the conclusion of this effort to influence these important
officials to modify their attitudes about their responses to the
traffic accident problem.

The police administrator should also appreciate, from an

examination of the traffic safety problem, that it does encompass the

Ibid
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involvement of many other resources of the community and, additionally,
that accidents are very often caused by matters over which the admin-
istrator has no direct control. The Traffic Safety System section
presented earlier in this chapter illustrates this point clearly.
This fact is important, and again this is the primary purpose of
this investigation: to analyze an important police operational tactic
believed to have high potential for accident reduction. Too frequently
police administrators assume responsibility for control over matters
for which the administrators should not be held accountable in total.
When this occurs other more police-oriented missions will not be
addressed. Oftentimes this turns out to be the police traffic mission
and, in particular, the application of selective enforcement practices.
The police administrator has traditionally been charged with
a very wide range of'responsibi1ities dealing primarily with problems
of human behavior and most often with those who deviate from norms
established by the society in which the administrator serves. In
the past, police administrators have given priority to those responsi-
bilities related to crime. His role in controlling the community's
traffic accident situation has been given considerable less attention
or emphasis. Until the police administrators are shown scientifically
the benefit of applying police resources to the traffic problem, it
can be expected that public pressure will continue to influence them
to give priority attention to problems drawing greater limelight.
In spite of the historical lack of evidence to support scientifically
the effects of selective enforcement in the reduction of traffic

fatalities, the writer is of the belief that a properly executed
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selective enforcement program can have an immediate and significant
impact on the traffic fatality problem. Further, it is believed

that traffic safety requires the combined services of many community
agencies to sustain a successful traffic safety program over the long
duration. It is important to be in a position to identify the effects
of the several traffic accident countermeasures and analyze their
various contributions toward the resolution of the traffic crash
problem in both the immediate and long range future and then arrange
to apply them accordingly. Hopefully, this investigation of the
selective enforcement countermeasures will add some 1imited technology

to promote this general objective.

Scope of Study

The independent variable of selective enforcement was applied
experimentally in rural areas of six counties in the state of Michigan.
The duration of the experiment was five months--Augqust, 1972, through
December, 1972. Experimental counties for the study were Berrien,
Tuscola, St. Clair, Hillsdale, Cass, and Eaton. Other commonly Known
traffic accident countermeasures, i.e., driver education, traffic
engineering service, pedestrian safety, etc., while present in various

degrees, were not introduced as component features of this study.

Study Design

Experimental counties were carefully selected to represent
areas of the state where the rural traffic fatality problem was acute
and where necessary supporting services could be secured. Control

counties were selected that closely resembled characteristics of the
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experimental counties. Accident experience was analyzed during the
period of the experiment in both the control and experimental counties
to observe if the independent variable caused a significant change

in accident experience in the experimental counties. Pre- and post-
experimental analysis was also completed for both groups of counties
as an additional control measure. The independent variable was
applied on weekends only. This offered an additional control of
observing accident experience in the experimental counties while

under treatment and while not.

Definition of Terms

Selective enforcement: Enforcement measures proportional to

the traffic accident experience, with respect to time, place, and
type of violation.

Enforcement index: Convictions with penalty paid for hazardous

traffic law violations per motor vehicle traffic accident resulting in

injury or death.

Casualty accident: Any accident which resulits in a death or

injury to a person.

Personal injury: Any bodi]y harm received by any person in

a motor vehicle traffic accident.

Police traffic services: (Synonymous with police traffic

supervision.)

Police traffic supervision: Keeping order on streets and

highways within existing regulations, to make their use safe and

expeditious. Traffic supervision is essentially the traffic work of
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police agencies. It has three main direct functions which require

police powers:

1. Police traffic accident investigation.
2. Police traffic direction.

3. Police traffic law enforcement.

C

itation or arrest rate: Drivers cited or arrested for a

traffic offense per 100 cases known.

Fatal accident: Any motor vehicle or other road vehicle

accident that results in fatal injuries to one or more persons.

Fatality: (Synonymous with fatal injury.)

Fatal injury: Any injury that results in death within twelve
months of the motor vehicle traffic accident.

Hazardous traffic law violations: Violations of any law,

ordinance, or regulation affecting the use or protection of streets
or highways enacted primarily to regulate safe movement of vehicles
and pedestrians. There are two general kinds of these:

1. Unsafe behavior--An action or omission in traffic

which is hazardous even when vehicles, streets or
highways, and people involved are in legal condition.

2. Unsafe condition--Causing or permitting an illegal
and possibly hazardous condition of:

A driver or pedestrian in traffic.
Streets or highways used by traffic.
c. Vehicle used in traffic.

oo

Other traffic law violations: Violation of any law, ordi-

nance, or regulation affecting the use of protection of streets or
highways but not enacted primarily to regulate safe movement of

vehicles and pedestrians.

Injury severity of accident: The most severe injury to any

person in the accident according to the classification of severity of
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motor vehicle traffic accident injuries. Applicationof this classi-
fication gives the following categories of accident severity:

a. Incapacitating injury accident.

b. Nonincapacitating evident injury accident.

c. Possible injury accident.

Traffic accident countermeasure: Any effort to remedy the

traffic crash problem.

Traffic safety sytem: The supporting services which provide

for the safe movement of goods and people on our highways.

Motor vehicle traffic accident: Any motor vehicle accident

that occurs on a trafficway or that occurs after the motor vehicle
runs off roadway but before events are estabiished.

Traffic crash: (Synonymous with motor vehicle traffic

accident.)

Dissertation Overview

Isolating the problem to be investigated in a system as
complex as traffic safety is vitally important prior to design of a
methodology to observe the effect of change introduced to the exist-
ing system. In Chapter I, the structure of the problem to be
investigated has been identified, as has its relationship to the
traffic safety system as a whole. In Chapter II, pertinent litera-
ture is reviewed dealing specifically with that aspect of the police
activity which bears on the cause/effect relationship between police
enforcement and accident reduction. This review will be supported
with empirical experience that has not been formally documented, yet
offers considerable incentive to pursue the investigation of the

study hypothesis.
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Chapter IIl deals with the methodology used in conducting the
experiment. Design considerations are explained along with the
strategies that describe exactly what was done during the course of
the experiment.

In Chapter 1V, the data that were collected are presented,
along with the findings produced by the analysis of the information.
The experimental hypothesis is considered in terms of acceptance or
rejection. The significance of the findings is also addressed.

The concluding chapter is designed to collate the summaries
of the investigation, discuss the implications of the results from
the theory proposed, and to suggest an appropriate course of future

research endeavors on this important subject matter.



CHAPTER [1

LITERATURE REVIEW

Police Traffic Services Literature

It cannot be said with any truth that police traffic functions
are ill-understood because they have not been written about. Quite
the contrary--even a cursory look at the holdings of any moderate-
sized library will turn up hundreds of books, reports, and articles
treating some aspect of police traffic services. The real problem,
however, is in trying to make some composite sense out of the myriad
of forms and locations in which these individual bits of literature
or information exist and, more particularly, to identify those aspects
of the police traffic services function that have a direct immediate
influence on the traffic crash problem.

Over 300 individual literature citations were reviewed during
the course of this investigation. After eliminating duplicates,
ear]%er editions of the same book, speeches, periodicals of less than
five pages, and citations which contained traffic operations informa-
tion as a very subordinate topic, 136 references were identified as
potential resources that might have relevance to this investigation.
This global Titerature approach was undertaken to Tessen the 1ikelihood
of overlooking any possible support for the study hypothesis. Presented
in Table 1 is a tabulation that shows how many of those citations were

concerned with each of an abbreviated 1ist of police traffic functions.

19
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TABLE 1.--General Characterization of Police Traffic Services
Literature.

TEE TS TR =T B o T T

Function Publications
General traffic functions 22
Traffic direction and control 6

Traffic Law Enforcement

Policy considerations 10
Alcohol-related operations 28
Violation detection 14
Enforcement effectiveness 6
Selective enforcement (STEP) 6
Accident scene management
Accident causation 17
Investigation 12
Support functions
Records 3
Training 0
Administration 0
Service functions
Public information 0
Motorist aid 0
Cooperative functions
Safety education 0
Traffic engineering 6
Driver examination and jmprovement 0
Vehicle inspection 2
Adjudication q
Total 136

1t can be concluded from Table 1 that the literature coverage
of the police traffic services function is spotty. Some functions,
for example, alcohol related enforcement, are covered in many primary
publications. Selective enforcement related subjects are treated in

considerable detail, however, in a conceptual context. Conversely,
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many other important traffic functions are not covered as primary
literature subjects. Thus, users have to glean bits and pieces from
various sources relative to their roles in traffic safety. Further,
because it is not clearly understood, all functional aspects of
police traffic services have to be studied in order to identify, if
possible, those activities which relate directly or not to the sub-
ject of this investigation.

During the course of the review, it was interesting to note
that much of the literature is written by researchers, apparently for
other researchers. Two such reports came from the Indiana Institute
for Research in Public Safety. Both of these report series dealt in
a scholarly, complete way with police functions. One, by Joscelyn,
was a magnificent treatise on the drinking driver problem, but trans-
lating the concepts and approaches proposed to operations is difficult
for a layman to understand.]6 Similarly, the Indiana report on auto-
mated deployment of traffic police by Jones is fascinating, but only
partially useful to some operations and then only after much delib-

erate translation to operational 1anguage.]7

16K. 8. Joscelyn and R. K. Jones, "A Systems Approach to the
Analysis of the Orinking Driver Control System," Indiana University
Institute for Research in Public Safety, Bloomington, Indiana,
consisting of vol. I, 117 pp.; vol. II, 92 pp.; and vol. III, 98 pp.

]7R. K. Jones and K. B. Joscelyn, "Computerized Allocation of
Police Traffic Services: A Demonstration Study," Indiana University
Institute for Research in Public Safety, Bloomington, Indiana, 1972,
146 pp. Also, ref. vol. I, computer-sensor system description,
212 pp.; and ref. vol. II, accident data handbook, 240 pp.
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Another persistent deficiency noted in the general literature
review was the very deliberate limitations in individual reports.
Most of the reports treated only one or a few of the many interacting
functions that police operations must perform, leaving to the reader
the job of building continuity between the separately described
functions. For example, several reports detailed accident investiga-
tion functions, others discussed record functions, and several
described violation detection functions, but few reports talked to
the art of stringing together those functions for smooth sequences
of mutually supporting operations. Much of that problem would be
eliminated if some taxonomy of police functions, with function inter-
actions described, were provided and appropriate documentation to
support how such interaction can be predicted scientifically. Some
reports provided beginnings for such a functional taxonomy, but are

18 Fennessey/196819).

currently rather bare skeletons (IACP/1969;
Much additional work is needed to build that operational taxonomy, one
use of which could be to provide a framework on which to hang the
current and future literature fragments.

The literature research on the subject of police traffic
services in this broad context produced no substantive documentation

for support of the study hypothesis, but did provide extensive con-

ceptual guidance and support for the proposition of the potentijal

IBPo]ice Traffic Responsibilities, Manpower Reguirements and
Allocations--Distribution (Washington, D.C.: International Associ-
ation of Chiefs of Police, 1969).

19Fennessey, op. cit.
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benefit that could be expected from the proper allocation and deploy-

ment of police traffic resources.

Information Secured From Operational Records

Conclusions relative to the fragmentary, incomplete nature of
the literature relevant to the study hypothesis refer to the published
literature. A compounding frustration is that the actual state of
the art of police traffic services is just not covered by that
iiterature. An enormous volume of detailed information on innovative
techniques and application of results resides in the files of state
and Tocal government agencies throughout the nation which have operated
police programs under grant-in-aid provisions of Section 402 of the
Highway Safety Act of 1966. That "buried" literature, while extremely
pertinent and current, is not available to libraries and will not be
digested and made available for general distribution for some time.
This is an important factor to recognize, for it is theorized that
this "buried" Titerature probably has significant relevant information
on the specific subject being investigated. For example, in Michigan,
seventeen selective enforcement projects have been implemented
through the Office of Highway Safety Planning, Department of State
Police, in various local communities resembling closely the design of

20 These projects were

the project described in this dissertation.
all associated with the expansion of existing manpower resources to

form selective enforcement units to be deployed for traffic purposes only.

2O“Selective Enforcement Project Summary Report," Office of
Highway Safety Planning, Michigan Department of State Police, Lansing,
Michigan, no date, p. 1.
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The governmental units that conducted these projects are as
follows:

Clinton Township Police Department
Dearborn Heights Police Department
East Detroit Police Department
Farmington Police Department
Farmington Township Police Department
Flint Police Department

Fraser Police Department

Genesee Township Police Department
Holland Police Department

Kalamazoo Police Departnent
Kalamazoo Township Police Department
Royal Oak Police Department
Southfield Police Department
Sterling Heights Police Department
15. Taylor Police Department

16. Waterford Township Police Department
17. Westland Police Department

— e e ol md
W —-0OWEHOWU B W —

The primary purpose of these efforts was to develop and
implement a selective enforcement program in each community which
would produce a reduction of traffic crashes in each of the juris-
dictions. For the most part, as the following data indicates, this
goal was accomplished. In several areas, the results achieved were
immediate and dramatic.

The overall impact of effect of these selective enforcement
activities during the period 1969-1971, looking at 13 projects where
comparable pre-treatment data were available and where an appropriate
time frame existed, suggested a total of 71 fewer deaths during the
period 1969-1971 based on projections from earlier years. Addi-
tionally, in these same 13 projects, there was an overall reduction
in injury type crashes and property damage co]h’sions.z1 A few examples

are presented to illustrate these successful projects.

2T1pid., p. 2.
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In Dearborn Heights, the selective enforcement unit, even
though in operation for oniy six months of 1971, was associated with
a dramatic decrease in personal injury accidents. Personal injury
accidents dropped from 1,023 to 759 even though the selective

22 (See

enforcement program had been in effect for only six months.
Table 2.)

In East Detroit the experience showed the project correlated
with a continuing decrease in the total number of traffic accidents
and in the number of injury accidents since the implementation of

23 Total accidents dropped from

the selective enforcement project.
1,485 to 1,189 and personal injury accidents dropped from 501 to 381.
The data are presented in Table 3.

In comparing the first twelve months of operation of the
city of Farmington project (September 1, 1969, through August 1, 1970)
with the twelve months prior, the enforcement index was raised from
16 to 28. The arrest rate at accidents was raised from 34% to 48%.
A reduction of 537% in personal injury accidents and an 11% reduction
in total accidents were experienced. The severity rate for type "A"
injuries was reduced 21%. Drunk driving enforcement was raised
57.5% during the first twelve months of operation.24

The Selective Enforcement Unit of the Flint Police Department

began field operations on November 23, 1969. Fatalities were reduced

by 57% just one year after the initiation of the selective enfaorcement

program, and total accident experience in the city was reduced by

2211hid., p. o. 231pid., p. 5.

28 164d.
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TABLE 2.--Dearborn Heights Traffic Crash Data.

= —— e g B LS = e = xx%

Year Fatalities PI PD Total

1968 14 930 1,331 2,275 6,404
1969 2 950 1,449 2,401 6,476
1970 8 1,023 1,514 2,545 6,621
1971* 11 759 1,669 2,439 9,899

*Selective enforcement unit had been in operation for less than

six months in the latter part of 1971.
KEY: PI--Personal injury accidents.

PD--Property damage accidents.
H.M.V.--Hazardous moving violations (citations)

TABLE 3.--East Detroit Traffic Crash Data.

e e R R R R T T PR e e R = e LS e

Year atalities PI PD Injured Total

H.M.V.

1969 4 501 980 817 1,485 6,378
1970 1 467 976 699 1,444 7,561
1971 4 381 804 570 1,189 7,774

KEY: PI--Personal injury accidents.
PD--Property damage accidents.
H.M.V.--Hazardous moving violations {citations).
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approximately 22%. It was also noted that a reduction of crime occurred

in the areas patrolled for detecting traffic violators. In Flint, this

impact occurred within only one year after implementation and speaks to

the inmediate payoff potential of properly executed selective enforce-

ment progr'ams.25 This project has been cited for its success by the

National Safety Countil, Michigan Asscciation of Chiefs of Police,
and the U.S. Department of Transportation.

A similar story can be told for each of the 13 conmunities.
Even though these experiences are considered success stores in the
eyes of the practitioner, it must be realized that they represent
operational efforts, not designed, controlled experiments. Nonethe-
less, the efforts did offer Michigan's law enforcement community and
highway safety program planners some suggestive strategies for study
and analysis and alsc encouragement for appiying the selective
enforcement technique in a rural environment, a primary focus of this
investigation.

The experience in these communities, in fact, led to the
development of the project which is the subject of this investiga-
tion. The design efforts in this study were constructed to eliminate,
to the maximum extent possible, the shortcoming that the earlier 17
products had in terms of providing more information for measurement
purposes. This demonstration program eventually led to a national
program implementation by the National Highway Traffic Safety Admin-

istration in which each state was coffered the opportunity to implement

251bid., p. 7.
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a similar selective enforcement program, commonly referred to as
FARE (Fatal Accident Reduction Enforcement).

It is understood that many of these projects have been suc-
cessful but, of course, are not available at this time in the
literature. There are available, however, a number of research
items related to the subject of this investigation which must not

go unnoticed.

Research Literature on Selective Enforcement

In a significant study done on various highway safety counter-
measures in 1966, it was concluded: "At present, there is no firm

evidence to indicate the degree to which enforcement contributes to

traffic accident prevention.”26

In 1968, another very inportant study concluded:

. that there are some, sometimes very strong, indications
in the studies examined that police traffic law enforcement
activities can reduce traffic accidents. However, there is
no adequate quantitative and objective evidence currently
available that would enable us to recommend any "opt%yal" or
"desirable" levels of traffic law enforcement. . .

A more recent study conducted by researchers involved in the
1968 study cited above concluded:
that to evalutate the full effect of traffic law

enforcement requires very sophisticated design and analysis.
None of the studies reviewed did attempt to weasure more

26Arthur D. Little, Inc., The State of the Art of Traffic
Safety (New York: Praeger Publishers, 1966), p. 251.

27Fennessy, op. cit., xviii.
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than a gross relationship between increased police activities

and accidents, and their designs were inadequate to convinc-

ingly demonstrate any effect. The consistency of the

apparent effects, however, suggested the existence of real

effects.28

One of the better known studies on the subject of selective

enforcement is based on a project entitled "Operation 101, An Accident
and Enforcement Study." This study was conducted in California in
1964 to determine whether selective and concentrated enforcement would
result in accident reduction. Although some of the findings have
been disputed, the study did show a statistically significant decrease
in injury accidents {(20%) and a decrease in fatal and total acci-

23 In another phase report of "Operation 101," it was learned

dents.
that ". . . the three enforcement actions--arrests, verbal warnings,
and mechanical warnings--and the officer's presence, as measured by
in-view hours and total stops, were significantiy related to acci-
dents. "0
"Operation 101" also produced the fact that a major contributor
to accident frequency is rainfall. It was implied from this observa-
tian that motorists were driving legally and getting into accidents
because legality was no longer synonymous with safety; or that the

level of enforcement was reduced and, therefore, drivers violated

28H. C. Joksch, A Comprehensive Search for Cost Effectiveness
Data for Highway Safety Countermeasures (Center for the Environment
and Man, December, 1972, NTIS-DOT-HS-800-803).

29James E. Wilson, "Selective Enforcement Program," National
Highway Traffic Safety Administration, February, 1971, p. 3.

30"0peration 101, Final Report, Phase IV, Part, 2, Relation-
ships," State of California, Department of California Highway Patrol,
April, 1972, p. 4.
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more and became involved in accidents.3]

Further, it was learned

that ". . . speeding, as an accident cause, was reduced by nearly

half and, at the same time, 40% of the total arrests were for speed-
1’ng."32 Also, the midnight shift was the most successful with a
statistically significant decrease over the entire roadway.33 Para-
mount to the Michigan experimental study described in this dissertation,
was the finding in the "101 study" that during the weekday, there was

no significant decrease in accidents, while for the weekend, there
was a statistically significant reduction in accidents. Further,
relating weekday-weekend to shift, it can be concluded that the most
significant results were gained on the nighttime shifts on the weekends,
and the poorest results were obtained during the weekdays on the day
shift.34

"Operation 500" is an expanded follow-up in California to

the "Operation 101" project. In one investigation reported in "Opera-
tion 500," the Placerville study, manpower was increased from 13 to
34 traffic officers on a section of U.S. 50. Total accidents during
the study period declined 14% from the previous two-year average.
Injury and property damage accidents also decreased but fatalities
did not. Although the change in accidents was not dramatic, it is

significant that the decreases took place during a time when there

was a rapid and general upward trend in accidents along this section

31"Operation 101, An Accident and Enforcement Study" (Conden-
sation), State of California, Department of California Highway
Patrol, April, 1972, p. 4.

32

Ibid., p. 5. Ibid., p. 10.

3%pid., p. 11.
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of highway.35 The final report of "Operation 500" concluded that "a
significant increase in manpower will result in a significant reduc-
tion in reportable accidents.” Further, "more than 2.0 men per mile
per 100,000 vehicle miles of travel is required for nonmetropolitan

roadways to effect accident reduction,”" and that "beyond 4.2 men per
mile per 100,00 vehicle miles of travel on a nonmetropolitan roadway,

36 This would tend

the benefit of manpower on accidents decreases."
to suggest that there is a saturation point that is reached in rural
law enforcement efforts.

In a demonstration project entitled "Project 41," state police
officers were concentrated along 250 miles of Route 41 in Indiana.
Each vehicle was equipped with a speed measuring device. Prior to
jnauguration of the project, a public information campaign was under-
taken. A comparison of a five-month period after implementation of
"Project 41" with the same five months in the previous years indicated
(1) a 5% decrease in accidents, (2) a 26% decrease in injuries, and
(3) a 45% decrease in fatalities.S’

Perhaps one of the best illustrations of what can be accom-
plished in just one type of enforcement activity is demonstrated by
a Swedish experience. A concentrated effort directed at the drinking

driver appears to have had major beneficial effects. For example,

in the U.S., there are indications that alcohol is associated with

35wilson, "Selective Enforcement Program,” op. cit., p. 3.

36"Oper'ation 500, A Study of the Effect of Increased Road
Patrol, Final Report," State of California, Department of California
Highway Patrol, April, 1972, pp. 3-4.

37Ni1son, “"Selective Enforcement Program," op. cit., p. 3.
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approximately 50% of all fatal accidents. In Sweden where the
enforcement is much more stringent, the comparable estimate is in
the neighborhood of 10 to 12%.3°

Similar results were obtained in Great Britain. In the
first 12 months of a stringently enforced alcohol safety program,
a 15% reduction in auto fatalities and an 11% reduction in serious
injuries was experienced.39

The state of Connecticut, in 1955, initiated a strong
enforcement programn on speeding. Although the results have been
disputed, there is some indication that, as a result ¢f the "speed
crackdown," traffic deaths have decreased. During the first year
of the "crackdown," highway fatalities declined by approximately
12%.40

Another related study bearing on the subject of this investi-

% Jhis effort dealt with the matter of

gation was done in Wyoming.
traffic accident costs and the effectiveness of highway safety
expenditures. It was concluded that "additional dollars" allocated
to the Wyoming Highway Patrol were the most effective in reducing
the number of accidents and accident costs. An additional dollar
spent on the patrol resuited in an average reduction in accident

costs of over ten dollars. The study is being held in question, how-

ever, because of the low rigor of the analysis process that was used.

381p1d. 391pid. 401444,

4]R. W. Hooker, "Traffic Accident Costs and Effectiveness of
Highway Safety Expenditures in Wyoming," University of Wyoming,
Laramie, Wyoming, November, 1966.
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Another relevant work is represented in the literature enti-
tled "Saturated Patrol Works in Minnesota." Concentrated enforcement
resources were applied to selected areas of the state. Results were
impressive but produced scanty information in a gquantitative sense.
However, the few data on results were so spectacular that they show
convincingly the possibility of a beneficial effect of police traffic
services.42

One study of particular relevance to this investigation was
performed by the International Association of Chiefs of Police in 1969

v43 This work is prominent for

entitled "Police Traffic Supervision.
its description of the police traffic services function in consider-
abie detail, but more particulariy, for its efforts in producing the
first documented attempt to provide a manpower allocation formula for
the delivery of total police traffic services. Although the data

base from which it was structured is sketchy, it nonetheless has a
bearing on this investigation in that it might be useful in corrobora-
ting findings in the investigation presently under study in terms of
evaluating the extent of enforcement required to produce a desired
effect. It was also defective in that it measured the effects of
police agencies which had overlapping jurisdictions. The important

development of the study was its production of a "percent of time

allocation" system for calculating manpower requirements based upon

42Fennessy, op. cit., p. 82.

43R, Dean Smith, et al., Police Traffic Supervision (Washing-
ton, D.C.: Management and Research Division, International Association
of Chiefs of Police, July, 1969).
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the services to be performed using billions of miles traveled as the
principal criteria. This allocation scheme differed from those pro-
duced in "Operations 101 and 500" in that allocation was based on
rendering total police traffic services and not just those which are
thought to be directly related to accident reduction.

In addition, the report presented considerable detail on
administrative indexes which have been used in the police traffic
services function for management purposes, but it was appropriately
pointed out that these have not been scientifically proven.

Several other studies of related importance were examined but
found to be sufficiently deficient to be of little corroborative
value. Shumate's work on the effects of enforcement on accidents had
the deficiency of insufficient rigor in the deployment system used
for patrol vehicles in the experiment.44 Michael's work on the
effects of enforcement on traffic behavior used some of the Shumate
data and had a similar deficiency as a resu]t.45 The Calica et al.
work on enforcement effects on traffic accidents' generation pro-
duced some interesting information on the effects of stationing
patrol vehicles at recorded points and measuring the driver behavior
as a result. Although statistically significant findings were noted,
the magnitude of the findings was of no practical importance.46

In another research product from a foreign country, it was

interesting to note that one of their findings was that ". . . Euro-

pean experience does demonstrate that the essential effect of

44Fennessy, op. cit., p. 92.

45 46

Ibid., p. 88. Ibid., p. 100.
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conventional speed enforcement on an inexperienced automobile popula-
tion is that of injury prevention rather than accident prevention."47
A Titerature review was conducted in 1967 by the Ontario
Department of Transportation on the relationship between enforcement
and accident frequency, and it was found that a tentative generaliza-
tion from the studies they reviewed could be made that ". . . there
was no clear demonstration that existing or additional enforcement

activity led to accident reduction."48

Summary

The literature review of the police traffic services func-
tional area did not produce substantive documentation for the study
hypothesis. With the exception of a few research efforts, the bulk
of the available material addressed only topical items in an admin-
istrative or conceptual context. It was also interesting to note
that the principal citations usually addressed a singular portion of
the police traffic services functional area. Very few develop a
taxonomy for the reader to lessen the burden of making optimal use of
available resource information.

The other interesting finding in the literature search was

the potential gold mine of information possessed by the states as a

47J. Wadsworth, “The Effects of Conventionally Enforced
Maximum Speed Limits on Motor Vehicle Accidents,'" Technical Note #9,
National Research Council of Canada, Ottawa, November, 1966, p. 21.

486. D. Faxer, "Review of the Literature on Effectiveness of
Journal Enforcement Activities in Reducing Accident Frequency,"
Research Branch, Ontario Department of Transport, 1967, p. 1.
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result of programs operated in conjunction with the Highway Safety

Act of 1966. These unpublished project results could hold significant
information on the subject of the study hypothesis. Several references
to Michigan selective enforcement projects operated with the support
of Highway Safety Act money suggest that perhaps the most relevant
technology on the study question might be in this unpublished status.

Most of the relevant research efforts indicate influence of
police activities on accidents. However, in most cases, the experi-
mental design, the data base, or statistical methods were inadequate
to allow convincing conclusions. This appears to hold true for both
reported and unreported research products. The one study were
experimental control has been instituted and significant results
obtained was "Operation 101."

In spite of the recognized deficiencies in the literature,
much suggestive inference can be drawn from the present state of
affairs to help decision makers in projecting rational judgments on
police resource allocations to the traffic portion of their mission.
Further, it indicates clearly the need for proper application of
sound research methodology to subsequent studv of the causal rela-
tionship between accidents and enforcement. The design of this
investigation is modeled in part on the "101 study" which has to be
identified as the best available documentation for properly designing

a replication study on the effect of selective enforcement on traffic

accidents.



CHAPTER 111

STUDY DESIGN

Conclusive evidence that supports the relationship between
police traffic services and traffic safety is not available. The
literature points to only one quantitative research study, "Operation
101, An Accident and Enforcement Study,”" that shows a statistically
significant reduction of accidents while, at the same time, offering
sufficient control of factors other than police operations that could
potentially influence the occurrence of an accident.49

The experimental project on which this dissertation is based
was made possible through the assistance of federal highway safety
funds awarded to the state of Michigan in June, 1972. As reviewed
in Chapter II, Michigan had just completed an analysis of 17 local
selective law enforcement programs supported with section 402
highway safety funds monitored by the Office of Highway Safety Plan-
ning, Department of State Police, which were very suggestive in
terms of producing immediate impact on the traffic crash program in
the communities in which they were operating. In addition to the
interest shown by the Michigan law enforcement community concerning

the results of these projects, the National Highway Traffic Safety

Administration, Department of Transportation, also took notice and

49Fennessy, op._cit., p. xviii.
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suggested that more extensive investigation be made into the applica-
tion of this police practice under more controlled experimental
conditions. Further, the federal government was interested in apply-
ing selective enforcement practices in rural areas where a considerable
portion of the fatal crash problem occurs. In Michigan, for example,
in 1972, 66% of all traffic crashes occurred within the urban areas;
however, 67% of all traffic deaths occurred in rural areas.50
Congress had also taken notice of the potential that police
selective enforcement had in addressing the fatal crash problem and
had suggested that the National Highway Traffic Safety Administration
demonstrate this fact so that supplemental funds could be awarded to
the states should the carefully controlled demonstration projects
prove successful. In June of 1972, the federal government awarded
two $300,000 projects, one each to the states of Michigan and Texas,
for purposes of experimenting with selective enforcement techniques.
Michigan's traffic fatality experience in 1972 made it a good
candidate for this demonstration program. Fatalities in the calendar
years 1970 and 1971 were reduced; beginning with February, 1970,
there were 14 consecutive months in which there were fewer traffic
fatalities than during the corresponding months of the previous years.
This trend, however, had reversed itself beginning in April of 1971,
as traffic fatalities increased in 11 of the 14 months that followed.
In the 12-month period from May of 1971 through May of 1972, Michigan

had an increase of 118 deaths, or 5.6%, as compared to the previous

50"1972 Michigan Traffic Accident Facts," Department of
State Police, East Lansing, Michigan, p. 5.
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L Even if the federal grant had not been made

12-month per‘iod.5
available, the increase of fatalities was beginning to dictate a
need for an enlarged or more substantial effort to impact the driving

habits of the motoring public.

Study Hypothesis

Given these fatality statistics the primary focus of this
investigation was on the relationship between selective traffic Taw
enforcement and fatalities; however, a review was made of the effect
of the enforcement activity on fatal traffic accidents as well. In
addition, a review was made to determine the effect of the saturated
weekend enforcement on the crash experience during the weekdays
when they were not deployed, both as an experimental control and
as an indicator of enforcement diffusion. With these study aims, the
following experimental hypothesis resulted.

Hypothesis: The selective deployment of traffic law
enforcement resources, concentrating on the
detection and citation of traffic law viola-
tion, does not significantly impact the
fatality traffic accident experience of a
treated area.

Studies have been conducted which showed statistically
significant reductions of accidents correlated with enforcement;
however, it is difficult to attribute the reduction solely to a
specific police activity. Other studies have tended to show that

the immediate presence of a law enforcement symbol can reduce the

occurrence of certain types of violations of traffic law: however,

5.I"Fata] Crash Reduction Program," Federal Appiication for
Highway Safety Funds, Michigan Department of State Police, Office of
Highway Safety Planning, Lansing, Michigan, p. 4.
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very little is known of either (1)} the relationship of violations to
accidents or (2) the effect of enforcement on the commission of

vio1ations.52

These two issues represent major subordinate problems
in review of the study hypothesis and did influence the design con-
straints structured for the investigation.

It is anticipated that the results of the experiment will

be applicable to rural county communities of this state and perhaps

other states as well.

Study Design Specifications

The specific operational purpose of the experimental project
was to combat the upward trend of traffic accidents, with particular
emphasis on fatal crashes and resulting fatalities, through the use
of selective enforcement practices. It was planned to accomplish
this goal by identifying several rural geographical areas or segments
of highway where fatal accident experience was unusually high. The
accident data were then analyzed to determine in which of these areas
the most good could be accomplished by initiating a selective

enforcement program.

Sample Selection Process

The state of Michigan is made up of 83 counties. Obviously,
the resources available to conduct the experimental study were not
sufficient enough, nor would it otherwise be feasible to consider

implementing a program in all 83 counties. Therefore, some form of

52Fennessy, op. cit., p. 134.
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choice had to be introduced to select those sites where best return
on the project investment could be secured.

The experimental county choices made were based upon the
analysis of accident data from the universe of counties. The first
step was to stratify the counties into population groupings: less
than 30,000; 30,000 to 50,000; 50,000 to 100,000; 100,000 to 200,000;
and the balance, over 200,000. So that counties would be compared which
had similar characteristics, all counties with a density of less than
30,000 were eliminated (39) as it was felt that traffic volumes in
these counties would not be sufficient to measure change anticipated
by the introduction of the selective enforcement independent variable.
Even if change could be cobserved as a result of this study in these
sparsely populated counties, there was considerable question that
the numbers change would be sufficient to prove statistical signifi-
cance. By removal of the 1ightly populated counties, chances were
decreased of failing to include in the experimental group members
from the universe which would be the most susceptible to the experi-
mental independent variable. One other county was eliminated and
that was to remove Wayne, which is Michigan's most populous county.
This was done because of the very high-density population factor
which obviously makes it urban, rather than rural.

Candidate experimental counties were then chosen from the
remaining four groups of counties: 30,000-50,000 (eighteen
counties, see Appendix A-1); 50,000-100,000 (nine counties, see
Appendix A-2}; 100,000-200,000 (eight counties, see Appendix A-3);

and above 200,000 (eight counties, see Appendix A-4). The
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principal criterion used for selection of candidate counties was

rural fatal accidents. Accident experience was compared by county on
the basis of an average of five years of fatal accident experience and
on rural fatalities for the years 1970, 1971, and January through July
of 1972. The counties which consistently deviated above the mean
average fatal accident experience in all three of these comparison
periods were given consideration for treatment, but a primary considera-
tion was given for the accident experience in January through July,
1972.

In addition to fatal accident experience, such factors as
cooperation from the courts, prosecutors, news media, and also the
extent of county residency of those involved in fatal crashes were
given consideration in the selection process. Candidate counties
became those which had a high positive deviation from the mean and
were considered appropriate areas to work in 1ight of the preliminary
indication of support shown by the courts, prosecutors, and press.

The relative positioning of counties in ranking order with
the worst accident experience listed first is shown in Table 4 for
the evaluation of the 1972 deviation from the mean accident experience.

The relative ranking of counties when weighing their
average mean deviation experience for the three accident periods--
1968-1972 county fatal accidents; 1970 and 1971 rural fatal accidents;
and 1972, January through July, rural fatal accidents--is shown in
Table 5.

It should be noted that all counties 1isted in Table 4 are

inciuded in Table 5, except Sanilac.
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TABLE 4.--Traffic Crash Experience--Standard Mean Deviation, 1972
(January through July} Rural Fatal Crashes, Ten Most Serious

Counties.
County St. Mean Dev. ExpeE?Eégg;lvgéunty
1. Saginaw +2.7 No. 2 control county
2. Cass +2.3 Experimental county
3. Hillsdale +1.9 Experimental county
4. Eaton +1.7 Experimental county
5. St. Clair +1.7 Experimental county
6. Livingston + .9 HNo. 2 control county
7. Washtenaw + .8 --

8. Sanilac + .8 No. 2 control county
9. Berrien + .6 Experimental county
10. Tuscola + .6 Experimental county

KEY: County--Michigan county.
St. Mean Dev.--Standard mean deviation values.
Control vs. Experimental County--Status of county during
experiment,

TABLE 6.--Traffic Crash Experience--Standard Mean Deviation, Aggregate
Fatal Crash Experience 1368-1972; Rural Fatal Crash 1970-
1971; and Januwary-July 1972 Rural Fatal Crashes; Twelve
Most Serious Counties.

Control vs.

County St. Hean Dev. Experimental County
1. Saginawv 1.7 No. 2 control county
2. Tuscola +1.7 Experimental county
3. Cass +1.6 Experimental county
4. Honroe +1.1 --
5. Huron +1.1 Ho. 2 contrel county
6. Lapeer +1.0 Ho. 2 control county
. 7. Washtenaw + .9 .-

8. Hillsdale + .9 Experimental county
9. Eaton + .8 Experimental county
10. St. Clair + .7 Experimental county
11. Livingston + .7 No. 2 control county
12. Berrien + 7 Experimental county

KEY: County--Michigan county.
St. Mean Oev.--Standard mean deviation values.
Cantrol vs. Experimental County--5tatus of cnunty during
experiment.
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It is important to note that the experimental choices when
examining the 1972 fatal accident experience are ranked 2, 3, 4, 5,
9, 10, in order of problem severity. More importantly, when reviewing
the rankings in the overall three period evaluation, it is apparent
that the experimental and No. 2 counties are equally well represented
in the top 12 problem counties. This reflects likeness of the two
groups in terms of problem severity and makes the No. 2 choices
logical selections for contraol purposes.

Counties under consideration were also plotted, based upon a
characterization study done for each of the counties, on the types of
accidents they had experienced in the past five years. In this
characterization, consideration was given to the accident rates based
upon the number of vehicles registered in the county, the number
of miles driven, and road mileage in each county. Appendix B contains
the six experimental county graphs used for this analysis. The data
from these studies corroborates the findings of the county accident
severity study just described for selection of the experimental
counties.

In addition to the comparisons of fatal accident experience,
other parameters considered in experimental county selection
included a review of the percentage of drivers who had been drinking
in fatal and personal injury accidents, percentage of drivers who
resided in the county where the accident occurred, and the rate of
conviction for driving under the influence of liquor arrests by police
in 1971 (see Appendix C}. In addition, a study was made of the

relationship of fatal accidents by time of day and day of week to
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the accidents involving drinking drivers (see Appendices D and E).
These data were reviewed as corroborative support for the choices
that became apparent from the accident and characterization studies.
The accident analysis was done to lead to the problem counties and
the subsequent analysis was completed to more specifically identify
the problem within the experimental county choices and further to
insure that no particular problems were apparent which would suggest
that a selective enforcement program would not work. On the basis
of all the above considerations, the following counties were selected
as experimental counties for the selective enforcement project:
Cass, Tuscola, Hillsdale, Eaton, St. Clair, and Berrien. These six
choices were among the top ten of 43 counties placed under considera-
tion in terms of severity of problem.

A schedule for patrol assignments was provided for each
county (experimental) based upon historical data, which indicated
the percentage of accidents involving drinking drivers and the
percentage of fatal accidents that had occurred during the hours of

the scheduled patrol assignment (see Appendix F).

Experimental County Study Design

The normal accident experience in Michigan indicated a high
incidence of casualty accidents during the night and early morning
hours on weekends and holidays. The rate of involvement of drinking

53

drivers and accidents during these hours was also very high. As a

consequence, special attention was designed at the outset to direct

53Fennessy, op. cit., p. 2.
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resources toward this relatively small percentage of the driving
population who were involved in a disproportionately high percentage
of the casualty accidents. Another advantage of denploying police
resources during this nighttime period was that traffic density

was lower and driving behavior would be more obvious to the police
observer.

Personnel deployed to the areas of high accident experience
were Michigan State Troopers assigned on an overtime basis. They
were all volunteers who had expressed interest in the study project.
Officers at or near the counties selected for the experiment were
given the option of working on Friday, Saturday, or Sunday when these
days were their normally scheduled pass days. They were not permitted
to work overtime on a day they had already worked. Officers were
expected to travel to and from their temporary work station on their
own time.

Selection of the personnel to be deployed was the responsi-
bility of the district commander in whose district the selected high
accident county or counties were located.

The work station where the officer was permanently assigned
carried the hours of their men on the Post Daily Report (see Appendix
G) even though the officer worked outside his post area on this
project. These overtime hours were to be charged as overtime for
purposes of the special selective enforcement project and were to
be paid from the Federal Highway Safety Demonstration Project awarded

to Michigan.
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The Post {duty station) where the officer was normally
assigned also had the responsibility of providing a copy of each
officer's daily report (see Appendix H) to the Selective Enforcement
Section of the Safety and Traffic Division which had responsibility
for the staff supervision of the experimental project effort. The
Post of the officers working on this project also provided the patrol
vehicle and, whenever possible, the vehicle was equipped with an
electronic speed timing device. Whenever the shift to be worked
included two or more hours of daylight, each officer would work alone
during the daylight hours and then pair up during hours of darkness
in compliance with departmental policy.

Officers assigned to the project were not given duties other
than traffic patrol. Complaints received or originated by project
officers were turned over to regular post patrols as expeditiously
as possible.

Post and District Commanders maintained their regular schedule
of patrols in the experimental counties with the understanding that
this special selective enforcement program was designed to complement
their normal schedule of activity and not intended to be a substitute
for normal patrol activity. Sheriff departments operating in the
experimental counties were also encouraged to do the same. This
routine patrol activity was monitored by the Safety and Traffic
Division to insure this important control measure, i.e., that project
activities were indeed in addition to normal patrol activities.

District Commanders who had experimental counties in their

jurisdiction had the responsibility for coordinating with and seeking
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the cooperation of other police agencies, prosecutors, and district
judges in the experimental areas. Arrangements for local news

coverage were also the responsibility of the District Commander who
secured assistance from the Safety and Traffic Division when required.

Time accounting for the officers working on the project was
administered by the Business Administration Division, Budget, and
Financial Control Section of the Michigan State Police. The offi-
cers’ time was carried on the bi-weekly attendance report (see
Appendix 1) of the officer's home post and was designated as overtime.
Additionally, a copy of each officer’s daily report was forwarded
to the Selective Enforcement Section where the entries of activity
were retained for analysis. The hours of each officer were provided
on a bi-weekly basis to Business Administration along with the name,
social security number, and civil service classification code by the
Selective Enforcement Section. This was done to provide a means for
retrieving work activity for analysis purposes.

The Safety and Traffic Division had responsibility for the
selection of the critical areas to be worked and to provide the
necessary information for selective enforcement patrolling. Informa-
tion regarding accident Tocations by highway, violations involved
in the accidents, time of day, and day of week was provided by the
Data Processing Division and analyzed by the Safety and Traffic
Division and disseminated to the District Commanders. Arrest
information was also tabulated and correlated with this accident
experience. Arrests made by officers assigned to this project had

special designation so they could be retrieved from the computer for
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analysis. Safety and Traffic also provided the Business Administration
with the necessary information to dispense and account for the payment
of the related funds on this project.

The Safety and Traffic Division prepared spot maps of each
selected county with the fatal accidents for the years 1970, 1971,
and partial 1972. The spot maps were delivered to the District Com-
mander along with an analysis of the fatal accident and arrest

experience.

Control County Study Design

In addition to these prime choices, five other counties
(Huron, Sanilac, Saginaw, Livingston, and Lapeer) were selected
representing a problem nearly as severe as in the first six. These
counties were going to be used in the event that the resources were
made available to extend the project beyond the six counties, but more
importantly, to be used as control counties in establishing a means
for offsetting the bias, i.e., extreme accident experience, used in
the choice of the six experimental counties. Further control was
introduced by identification of other control counties. In one group,
five other counties (Arenac, Ilsabella, Montcalm, Allegan, and Ottawa)
were selected which had no boundary in common with either the experi-
mental or the five that closely resembled the experimental counties.
Consequently, it was unlikely that the saturated patrol activities
in the experimental counties would affect these counties. There was
also a fourth group of control counties (Midland, Bay, Shiawassee,
Clinton, Barry, Van Buren, Calhoun, St. Joseph, and Branch) of which

six had some boundary touching an experimental county. Three of these
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counties were adjacent to a county in the second group identified as
closely resembling the prime six chosen for the experiment. B8efore-
during-and-after analysis of the accident experience in the control

counties was designed to help offset sampling error.

Experimental Variables

Given those locations for treatment or control, the general
independent variable consisted of the special enforcement effort, as
measured by traffic citations issued and other contacts for moving
violations. Concomitantly, the general dependent variable was
traffic crashes. Analysis was planned for identifying functional
relationships between enforcement and accident measures in a before-
during-and-after treatment paradigm. Figure 2 lists the experimental

measures and shows the data source of each.

Statistical Analysis of Data

Relationships between the independent and dependent variables
were explored using time-series and cross-sectional analysis techniques.

The time-series analysis, concentrating on variations in
treated county accident experience before-during-and-after selective
enforcement treatment, is intended to identify interruptions in the
aggregate and individual treatment counties' accident experience
attributable to the selective enforcement efforts. Graphical
presentation and identification of those time-series interruptions
were followed by evaluation of accident experience changes using
probability bands established around the four-year experience of the

treated counties prior to the experimental period. These bands were
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Variable and Measure

Independent Variablie (Enforcement):

Number of arrests for hazardous moving

violations
1. Weekend
2. Weekday

3. Alcohol involvement
Number of enforcement man-hours

1. Weekend
2. Weekday

Car hours on patrol

Car hours per D.U.I.L. arvest
Number of liquor inspections
Other patrol and complaint arrests
Number of verbal warnings

Number of vehicles inspected

Dependent Variable (Accidents):
Number of fatal accidents and fatalities

1. HWeekend
2. Weekday

Number of accidents involving drinking

1. Weekend
2. Weekday

Figure 2.--Experimental Variables List.

Data Source

Citation records
Citation records
Citation records

Officer
Officer

Officer
Officer
Officer
Officer
Officer
Officer

daily
daily

daily
daily
daily
daily
daily
daily

reports
reports

reports
reports
reports
reports
reports

reports

Accident reports
Accident reports

Accident reports
Accident reports
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set to identify excursions from mean values expectable only 5% of the
time in a predicated direction, i.e., & 1.64 standard deviations with

a one tailed test. While a more conservative level might be palatable
to statisticians, this one tailed .05 confidence level was deliberately
selected to minimize chances of a Type Il experimental ervor, i.e.,
concluding that selective enforcement as a life saving response is
ineffective when in fact it is effective.

Cross-sectional analysis involved Chi-square evaluation of
accident experience of treated versus non-treated control counties in
the immedaitely before and during periods of the experiment, i.e.,
calendar year 1972. This traditional experimental procedure was
used to assure that some unidentified factor was not acting in
common across all similar counties, treated and untreated. This
control analysis was instituted, of course, to identify the presence
of such general, uncontrolled factors that would tend to obscure
or exaggerate the effect of experimental selective enforcement in
the treated counties.

As used in the analysis described in Chapter IV, this time-
series and cross-sectional analysis paradigm was implemented in an
attempt to use acceptable probability expressions in evaluating
measured accident experience as a function of normal versus

experimentally-induced variations in the experimental counties.

Confounding Variables

Traffic safety is influenced by many directly and indirectly
related community services. The extent to which each of the services,

e.g., driver education, traffic courts, traffic engineering driver
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licensing, emergency medical services, etc., affect traffic crash
accident countermeasures could obviously influence the hypothesis
being investigated.

These contaminating variables were controlled by attempting
to minimize change of the traffic safety systems in the experimental
counties to only those associated with the selective enforcement
element. Further,lnineteen control counties were selected which had
similar characteristics to minimize inference drawn from the experi-
mental counties that might have occurred by chance.

To further minimize the effects of the uncontrolled variables,
post analysis of the accident experience during the year of 1973
was relied on to add a dimension of control in accounting for the
effects caused by the additicnal enforcement activity during the
period of the experiment in 1972.

Although it is most desirable in any controlled experimental
study to 1imit the extent of the variables that would be introduced
to change the existing system, it shouild be pointed out that, in
addition to the element of selectively applying the enforcement tactic,
other supportive kinds of actions were initiated which might have had
a bearing on the outcome of the experiment. For example, patrol
officers were instructed to make contact with drinking establishments
were alcoholic beverages were being served in an effort to discourage
excessive drinking-by patrons who intended to drive their cars and,
further, to discourage bartenders from serving patrons to the extent
that they might have had the police not made the visit. Another very

important support component that was developed during the design of
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the experimental efforts was to make contact with the news media,
prosecutors and court officials, civic organizations, and generally
the citizens of the communities involved, to apprise them as to the
nature of the program. This was done to insure that these necessary
support components would be operative during the study and in support
of the police mission associated with the selective enforcement
effort.

Although these supportive elements are considered to bhe very
important to the principal selective enforcement effort, they could
be considered contaminants to the principal independent variable

being introduced, namely, selective enforcement.

Data Collection

Pata for study analysis were collected by the Safety and
Traffic Division of the Michigan State Police. District Commanders
collected manpower data of the specially assigned patrolmen through
the use of the existing daily activity reporting system of the depart-
ment. Accident data were collected through existing reporting
nrocedures established by law. Enforcement data were computed from
daily activity sheets, and then all data were encoded for computer

storage and subsequent retrieval and analysis.

Delimiting Factors

In a system as complex as traffic safety, it is very difficult
to sufficiently control or account for all the interrelationships that
occurred during the course of an experiment. This is not to apologize

for lack of rigor in structuring the experiment, but to more
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appropriately acknowledge that the findings must be considered in
Tight of the controls that were introduced and to realize that condi-
tions were operating concomitantly which were not properly controlled.

In Michigan, police jurisdictions (state, county, city,
township) are not clearly delineated to the extent that duplication
of coverage of police resources to the same jurisdictional areas is
avoided. This has both advantages and disadvantages from an opera-
tional standpoint. Unfortunately, this situation does complicate
structuring experimental conditions that would be most desirable for
research purposes. Michigan sheriff agencies operated in both the
experimental and control counties during the investigation. Attempts
to introduce control for this variable were difficult as enforcement
data for comparable periods from one county to another were incon-
sistent or lacking. 1t was observed, but not documented, that sheriff
enforcement increased in the experimental counties during the investi-
gation. This effect was not measurable, but might have been a
contaminating factor in the outcome of the study.

The design did not structure for measuring the saturation
coverage required to cause a change in the fatal accident experience.
As a result, the findings cannot speak to the degree of manpower
adjustment that is necessary to create change or at what level of
enforcement a point of diminishing returns is reached.

The deployment schedules were designed to place police
resources in the rural areas of the experimental counties. Design
consideration was not given to the type of road systems in the

counties or what types would be given priority attention. This was
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precluded because of the lack of sophistication in our state-wide
accident location system. Spot maps were used to dictate deployment
schedules rather than road types or volume of traffic on these
various road systems.

It is theorized that police traffic enforcement efforts
affect the driving behavior of the motoring public. This investi-
gation did not measure before and after behavior characteristics of
the motoring public, so it cannot be determined if the saturated
patrol coverage affected the driving population as a whole, or just
deviant behavior which causes fatal traffic crashes.

Michigan is a state affected by an assortment of demographic
conditions. These were not controlled because it was felt that both
the experimental and control counties would be affected equally
because of their proximity tc each other and, further, because of
limitation of funds to properly control these factors.

Many variables were identified during the course of this
investigation as having an influence on the traffic safety system.

- Change in the traffic fatal accident experience could have been

caused by an adjustment to one, or a combination, of these components
of the safety system. To properly control these would have been
impossible within the constraints imposed by the resources available
for this study. What was attempted was to make note of any signifi-
cant change in these component sub-system and insure that they could
be weighed in the final analysis of the investigation. Because of the

short duration of the experiment, the chances of these changes
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occurring were limited. Further, it was observed that no major changes
were introduced during the experimental period.

Efforts to measure the proportion of police officer time
devoted to preventative patrol activity and time spent during a traffic
contact were not made. This was avoided because the actity reporting
system used during the experiment was not sufficiently detailed to
permit study of these two activities. Further, analysis of the types
of traffic contacts, i.e., arrest, warning, and for what types of
violations, was not made, which could support a formula of traffic
contact action that will produce a specific result. The investigation
does, however, report the rates of traffic contacts by type.

The investigation also had the limitation of applying appro-
priate sample selection techniques. Choices were based upon counties
which had the most serious traffic fatal accident problem and were
in a position to support an active enforcement program. Random
selection would have strengthened the rigor of the design of this
study; however, the purpose of the demonstration dimension of this
effort was to place resources where they could conceivably do the
most good. The county with the most serious crash problem was not
selected as an experimental site in every case. This is important to
understand, for it lessens the bias somewhat of the choices that
were finally made. With such biased sampling, "regression to the
mean" suspicions could cloud interpretation of results. However, use
of counties with accident experience similar to treated counties as
non-treatment controls was intended to minimize this "mean regression”

effect.
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Officers who were assigned in the experimental counties
were not necessarily average or high traffic contact producers as
originally designed in this study. Adjustment to this criteria had
to be modified for reasons of fairness to all department members.

Any state police officer was eligible to participate.

Supervision in the experimental counties was not completely
uniform. It was learned half way through the study that one experi-
mental county was not receiving sufficient enforcement activity
comparable to the other treated counties. A critique of this matter
resulted in closer attention to the matter of supervision. The
experience also provided a suggestion for a minimal level of enforce-
ment activity but, because it was just a single county experience,
substantive conclusions could not be defended.

The term "hazardous moving violation" has a common meaning
among the police discipline, but it should be indicated that any
driver behavior coupled with the proper circumstance could be
disastrous whether it be hazardous or non-hazardous. For purposes
of this investigation, this variable was not accounted for other than
to suggest that the interpretation of the type of moving violation

would likely hold in both the experimental and control counties.

Summary
This chapter has dealt with the methodology used for con-

ducting this investigation. Design considerations were explained
along with strategies that were executed during the course of the

study to adhere to these constraints. Chapter IV will present the
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data collected during the study and describe the analysis treatment
that was given to these data. Statistical comparisons will be

made of the experimental counties with control counties in terms

of the effect the independent variable, selective enforcement,

had on traffic fatalities.



CHAPTER 1V

ANALYSIS OF RESULTS

This chapter presents the data associated with this study
and its analysis. Findings are reported for the enforcement activity
(independent variable) and traffic crashes (dependent variable).
Time-series and cross-sectional analyses are presented for interpre-
tation of these data. Other miscellaneous variable analyses are

also presented along with a summary of the analysis chapter.

Independent Variable Analysis (Enforcement)

The independent variable in this study was enforcement. It
was measured by recording the number of citations issued by the
specially deployed police resources in six experimental Michigan
counties {(Cass, Eaton, Berrien, Hillsdale, St. Clair, and Tuscola).

Deployment schedules were carefully designed to create the
impression of omnipresence of the police during the periods of the
week when there were high incidents of fatal traffic crashes. Addi-
tionally, concern was focused on those offenses known to be over
represented as contributing factors in traffic crashes. In this
study, alcohol was identified as the predominant contributing factor
and deployment was concentrated on those periods of the week when

these incidents were most 1likely to occur.

60
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Review of the crash problem by day of week revealed a heavy
concentration of fatal crashes on weekends. Alcohol was also
determined to be a factor in a large number of these weekend accidents.
For these reasons, and to insure sufficient saturation, the specially
deployed police resources were used only on weekends. Also, deploy-
ment was limited to the rural areas of the experimental counties.
Michigan's fatal crash experience has consistently reflected that a
predominant share of our fatalities occur in rural areas of the state.
However, a great majority of total accidents occur in the urban area.
It was also tactically convenient to hold to the rural deployment
practive, as that is the primary work jurisdiction of the Michigan
State Police.

A review of the data inTable & reveals that there was a sub-
stantial increase or surge in the traffic arrest activity of the
Michigan State Police in the experimental counties during the
period August through December, 1972, when compared with the like
period in 1971.

Table 6 indicates that traffic arrests rose from a total of
12,994 in 1971 for the months of August-December to a total of
24,461 for the same period in 1972, representing an increase of 88%.
The 1972 traffic arrest total for the treatment period consisted of
13,767 arrests being produced by the existing patrol personnel
normally assigned to the experimental counties, which represents an
increase of 5.9% over the arrest productivity of the existing police
resources deployed in these counties in 1971. The 10,694 traffic

arrests produced by the specially deployed experimental police
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TABLE 6.--Michigan State Police Traffic Arrest Activity, 1971-1972
{August-December). Experimental Counties: Berrien, Cass
Eaton, Hillisdale, St. Clair, and Tuscola.

=T - o S

1972 1972 1972 Total p

County 19717  Exist. Patrol S.E. Project S.E. &Exist. Increase
Berrien 5,590 5,256 2,873 8,129 45.4
Cass 884 1,002 1,042 2,044 131.2
Eaton 939 1,928 2,187 4,115 338.2
Hillsdale 1,275 1,290 636 1,926 51.0
St. Clair 3,764 3,445 2,169 5,614 49.0
Tuscola 542 846 1,787 2,633 385.7
Total 12,994 13,767 10,694 24 ,46] 88.2

KEY: S.E. Project--Traffic arrest activity for selective enforcement

personnel assigned to experiment.

Exist. Patrol--Traffic arrest activity for Michigan State Police
personnel regularly assigned to the experimental counties.

1972 Total S.E. & Exist.--The combined traffic arrest enforcement
activity produced by the selective enforcement and
existing deployed Michigan State Police resouces.

% Increase--Determined by adding the 1972 existing enforcement
and the selective enforcement project activity and com-
paring with 1977.

resources accounted for nearly the whole change or increase of
enforcement activity during the treatment period.

It also is interesting to note in Table 6 the great variance
in the percentage increase changes when analyzing enforcement activity
for the six counties. The range of percentage change from 45% to
385.7% is dramatic. The two counties that had the biggest percentage
increases in enforcement activity totals--Eaton, 338.2%, and Tuscola,

385.7%--received a substantial boost from the existing deployed forces.
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In Eaton County the existing patrol force activity rose from 939
traffic arrests in1971 to 1,928 in 1972, more than doubling, and in
Tuscola County the change was from 542 to 846 arrests, an increase
of 56%.

The balance of the four counties remained fairly constant.
Analysis of the traffic arrests of the special police resources jindica-
ted that there was an important change in arrest activity during the
experimental period. Arrests shifted from 37% of those citations being
issued onweekends before the experiment (January toJduly, 1972) to 62%
during the treatment period (August-December, 1972). These data are
presented in Table 7.

TABLE 7.--Michigan State Police Traffic Arrests Actvities: Weekend vs.

Weekday, January-duly 1972, August-December 1972, Experimental
Counties (Berrien, Cass, Eaton, Hillsdale, St. Clair,

Tuscola).
Jan.-Jduly 1972 Aug.-Dec. 1972
County
Weekend Weekday Weekend Weekday
Berrien 41.0% 59.0% 56.5% 43.5%
Cass 44 .7% 55.3% 63.5% 36.5%
Eaton 44 1% 55.9% 67.7% 32.3%
Hillsdale 30.9% 69.1% 51.8% 48.2%
St. Clair 34.0% 66.0% 56.0% 44 . 0%
Tuscola 22.7% 72.3% 76.7% 23.3%
Average ,
Percentage 37.06% 62.94% 62.03% 37.91%

KEY: Weekend--From 6:00 P.M. Friday to 12 Midnight Sunday.
Weekday--Balance of week.
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This is evidence that the increased enforcement saturation
coverage changed the existing weekend-weekday enforcement pattern as
was scheduled in the design strategy.

Table 8, Michigan State Police Fatal Crash Reduction Program
Patrol Activity Comparisons, Auqust-December 1972, reflects the work
activity accomplishments of the selective enforcement personnel in
each of the six experimental counties during the treatment period.
Several aspects of the police activity are detailed in addition to
just traffic offense arrests because it was felt at the design
stage of this study that these related activities might possibly
help explain variations in the success of the selective enforcement
tactic in the respective experimental counties. In all cases, in
Table 8, these activities were related to "car hours" per contact.

Driving Under the Influence of Liquor (D.U.I.L.} arrest
activity was singled out because this was a specific target activity
of the project. It is interesting tonotecar hours per D.U.I.L.
contact varied from 18 to 45.4 even though this was a target activity.

Other patrol and complaint arrests were observed during the
study to account for any over-emphasis of activity that was not
traffic related. The range of difference was 8.7 to 48.1 car hours
per contact.

Liquor inspection of drinking establishments were recorded
during the study because of the emphasis given to the drinking driver

prablem. The '"car hour"” contact rate varied from 3.4 to 14.1.



TABLE 8.--Michigan State Palice Fatal Crash Reduction Program Patrol Activity Comparisons, August-December 1972, Experimental
Counties (Berrien, Cass, Faton, Hillsdale, St. Clair, Tuscola).
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County Huﬁi; ?" E.U.I.Lé Housgrper g§2521 Hgi:s Liquor 6 pg?rL?gﬂgi g;?::;g Huugzrper Verpallo Houggrpen
Patrol rrestsc D.U.1.L. and ComE. per 0.P. Inspection Inspection7 Arrest58 Offenss Warning Vefbai]
Arrest3  Arrests’ and C.A.D Arrest Warning
Berrien 3,349.5 80 41.9 91 36.8 310 10.8 2,873 i.2 3,175 1.1
Cass 1,635.5 36 45.4 34 48.1 116 14.1 1,042 1.6 1,647 .99
Eaton 2,471.5 67 36.9 104 23.8 232 10.7 2,187 1.1 2,224 1.1
Hillsdale 1,109 38 29.2 61 18.2 329 3.4 636 1.7 1,086 1.0
St. Clair 1,923 107 18.0 220 8.7 279 6.9 2,169 .89 2,326 .83
Tuscola 2,198 87 25.3 76 29.0 422 5.2 1,787 1.2 1,786 1.2
Totals 12,686.5 415 586 1,688 10,694 12,244
Averages 30.6 21.6 7.5 1.2 o

]Total hours of traffic patrol by county by project selective enforcement personnel for each of the experimental counties.

2Arrests made by experimental county selective enforcement personnel for driving while under the influence of intoxicating
Tiquor (D.U.I.L.}).

3Car hours on patrol by project selective enforcement perscnnel for each D.U.I1.L. arrest.

4AH other patrol and complaint arrests, other than traffic offense arrests, made by the project selective enforcement
personnel. :

5Car hours on patrol by project selective enforcement personnel for other patrol and complaint arrests.
6Inspections made by project selective enforcement personne) of bars and cocktail lounges.

7Car hours on patrol by project selective enforcement personnel for each liguor inspection.

BNumber of traffic offense arrests or citations issued by project selective enforcement personnel.

gCar hours on patrol by project selective enforcement personnel for each traffic offense arrest.
]oNumber of verbal warnings issued by project selective enforcement personnel.

nCar hours on patrol by project selective enforcement personnal for each verbal warning.
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Traffic offense arrests were the principal police activity
emphasized during the study. The "car hour” contact rate ranged from
.89 to 1.7 for each of these arrests.

Verbal warnings represented a substantial enforcement commit-
ment during the study period. It is important to single out this
activity because it constitutes such a considerable portion of the
police effort in most police agencies. The "car hour" contact rate
for verbal warnings ranged from .83 to 1.2.

Technology to single out which of these traffic related
enforcement activities is most productive in controlling errant
driving behavior is not available as has been developed in Chapter II.
It is interesting, however, to make note of the total average contact
per car hour of patrol for all of the categories of patrol activity
detailed in Table 8. This contact rate is obtained by accumulating
the enforcement contact totals as detailed in Table 8 for each
county by type and dividing by the total car hours on patrol for
each of the counties. This calculation results in the following
county "car hour"-per traffic contact rate (see Table 9).

The counties were nearly equal with the exception of St. Clair
which had a more frequent traffic contact rate than the balance of the
experimental counties.

These data are provided to characterize the enforcement
activity that took place during the experiment. Unfortunately, data
for these specific enforcement activities for previous years were not
available for making comparative studies. They were recorded, how-

ever, to profile the traffic enforcement experience with detail not
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TABLE 9.--Michigan State Police Car Hour Per Traffic Contact,
August 1972-December 1972, Experimental Counties (Berrien,
Cass, Eaton, Hillsdale, St. Clair, Tuscola).

3 — = = T T e = =i B ==

County Per Trgg;igoggntact
Berrien -51
Cass -56
Eaton -51
Hillsdale +5]
st. Clair .37
Tuscola -52

normally associated with selective enforcement projects. Most com-
monly "traffic arrests" are the only data available for study purposes.

To further attempt to sort cut the traffic related work of
the specially assigned selective enforcement personnel, an examination
was made of their criminal arrest activity which is presented in
Appendix J. These criminal arrest activities are listed alphabetically
and four of the list were considered to be related to this project:
"consuming; drunk and disorderly; minors in possession; and violation
of controlled substances act. The experimental counties' productivity
during the project period in these activities is shown in Table 10.

The range of arrests by county for these four criminal offenses
js from 21-132. 1In analyzing the effect of the independent variable
of enforcement these data might have been an influencing factor, but

this cannot be documented.
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TABLE 10.--Michigan State Police Criminal Arrests for Traffic Related
Offenses, Project Selective Enforcement Personnel, August-
December 1972, Experimental Counties (Berrien, Cass, Eaton,
Hillsdale, St. Clair, Tuscola).

= ——=r e o

Drunk and Minor in Viol. Cont.

County Consuming Disorderly Possession  Subst. Act Total
Berrien 8 21 10 7 46
Cass 0 3 7 1 21
Eaton 1 14 9 36 60
Hillsdale 2 8 5 23 38
St. Clair 40 25 41 26 132
Tuscola 1 21 q 6 32

Total 52 92 76 109 329

The data in this section show that while highly variable
between the treated counties, the enforcement effort as characterized
by traffic arrest for moving violations principally, increased
substantially over the normal existing effort. The section that
follows relates that extra (enforcement) effect to measured variations

in the dependent variable, accident experience.

Dependent Variable Analysis (Accidents)

The dependent variable, traffic fatalities, was examined
during the analysis phase of this study using two basic statistical
processes, time-series and cross-sectional analysis. These techniques
allowed for the study of the relationship between the dependent and

independent variables from two different perspectives.



69

Time-Series Analysis

The time-series analysis provided an analysis of the variations
in accident experience before, during, and after selective enforcement
treatment. The purpose of this analysis is to search out interruptions
in the aggregate and invididual treatment counties' accident experience
attributable to the selective enforcement efforts when comparing the
project year experience with the previous four-year average experience
for the same time frames: before, during, and after the treatment
pericd.

These interruptions or accident experience changes were evalu-
ated using probability bands established around the four-year average
accident experience of the treated counties prior to the experimental
project period year. These bands were established to identify vari-
ations from the mean values expectable only 5% of the time, i.e.,

+ 1.64 standard deviations. Table 11 presents the fatality counts

on which these comparisons of monthly experience during the experiment
year and average experience {and variation) during the four prior
years (1968-1971) in the six experimental counties were based.

Figure 3 (on page 71) reflects graphically that rudimentary
time-series analysis. Fatalities are presented on the ordinate and the
months of the year are reflected on the abscissa. The dotted line
reveals the traffic fatality experience during the project year,

April 1972-March 1973, and the solid Vine represents the four-year
average fatality experience summed by month for the like period of
months. The varialion in prior years® experience is shown by the

vertical lines through the Four-yeay average data points, with the



TABLE 11.--Monthly Fatality Counts, Means, and Standard Deviations for the Four-Year Period
Preceding the Experimental Treatment Year, Experimental Counties (Berrien, Cass,
Eaton, Hillsdale, St. Clair, Tuscola).

Month

Prior Year
Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

1968-69 23 18 28 16 18 13 22 39 10 12 11 17
1969-70 10 23 18 26 20 28 9 21 14 10 14 12
1970-71 5 13 25 20 12 27 23 14 11 11 7 13
1971-72 9 14 12 17 21 15 17 i5 11 26 15 16
Mean 11.8 17.0 20.8 19.8 17.8 20.8 17.8 22.2 11.5 14.8 11.8 14.5
Standard

deviation 6.8 3.9 6.2 3.9 3.5 6.8 5.5 10.0 1.5 6.5 3.1 2.1

Note: The sequence of months has been rotated for convenient placing of the treatment period
(August-December) between the "before” and "after" pericds discussed in the text.

0L
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Figure 3.--Comparison of Treatment Year Fatalities with Average
Fatalities in the Four Years Preceding the Treatment Year. -
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excursion of each line showing the 1imits defining 90% of the expected
values for each of the averages, i.e., the * 1.64 standard deviation
values from Table 11. Note also the notations defining the three
periods of the treatment year--"before" treatment, "during" treatment,
and "after" treatment.

Inspection of this figure reveals that the "before" traffic
fatality experience during the project year exceeds the four-year
average experience for all of the "before" designated months. Note
that the July treatment year experience exceeds the standard devi-
ation band established at the .05 confidence level {(+ .164 standard
deviation).

The "during" period (August-December) for the project year
reflects a drop in fatalities for each of the months below the
four-year average trend 1ine. This drop to below-average experience
is dramatically demonstrated in the figure between July and August,
the first month of the "during" treatment period.

The "after" period (January-March} shows a return of the
fatality experience during the project year to slightly above the
average four-year fatality experience.

This figure suggests that the "during" period of the project
year was associated with a dramatic decrease in traffic fatalities
from the fmmediately "before" period and also when comparing the
"during" period of the project year with the four-year average period
for the same months. The July 1972 project year traffic fatality
deviation from the four-year average beyond the standard deviation

band established for this analysis points to a trend significantly
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beyond what could be expected by chance alone and makes dramatic the
severe drop in traffic fatalities associated with the treatment
period.

In order to evaluate these fatality experience differences
between the three time periods in this time series, the project year
(before, during, and after) and the same time periods of the previous
four years, a Chi-square analysis was done on the fatalities sums.
Table 12 shows the grouped fatality data and the Chi-Square analysis
results.

Table 12 also shows that there is a significant difference
between the project yeaf experience and the four-year experience at
probability level slightly greater than p = .02 when examining these
comparisons for the before, during, and after periods.

Inspection of Table 12 reveals that the greatest contribution

to that x°

came from the greater-than-expected fatalities in the
"before" period and the less-than-expected fatalities in the "during"
period for the project year.
There can be no question that the project year broken into
the three groups, "before," "“during," and "“after," was associated with
a fatality crash experience that deviated significantly from this
four-year average experience; however, the effects of the "before”
and "during" project year periods are confounded. Thus, either of
two interpretations is equally likely from this time-series analysis:
1. The "before" traffic fatality crash experience during

the project year as shown in Figure 3 was a significant departure

from the average and the drop in fatality experience in the "during"



TABLE 12.--Chi-Square Analysis of Project Year Fatalities Versus Fatalities in the Four Preceding Years.

"Before" (Apr-Jul) "During" (Aug-Dec) "After® (Jan-Mar)
o a a
- w T o o Pl © T Total
o 2 = o I = ¢ g y= Observed
| N J Q e Q Q | 5] [»]
@ Q (4] w [ (] Q Q O
wn (=3 wn jn N vl o
sl b o 0 x od e k.4 (4]
o Lit > o L ~< o L= /<
Four prior years 277 290.1 .60 360 342.8 .87 164 168.2 .10 801
Project year 87 73.9 2.33 70 87.3 3.42 47 42 .8 .41 204
Total observed 364 430 211 1,005

W =7.73,df =2, p = .02

KEY: Observed--Number of fatalities.
Expected--Frequency you wouid predict givgn the row and column totals.
y¢ Contrib.--Cell contribution to total x¢ sum.
Totai Observed--Total fatalities.

vL
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period can be attributed simpiy to the regression-to-the-mean
phenomencn, or

2. The selective enforcement exercise did have an impact
that reversed the trend that was being experienced in the "before"

period.

Cross-Sectional Analysis

This analysis was designed to evaluate the accident experience
of treated versus non-treated control counties in the immediate
"before," "during," and "after" periods of the experiment. The six
experimental counties were compared with the three other groups of
counties previously identified on pages 49 and 50.

Inspection of Figure 4 provides graphic illustration of the
number of fatalities for each of the four groups of counties for the
"before," "during," and "after" periods.

This figure shows that each of the control county groups had
a general function of increasing fatality experience in the "during"
period over the "before” period, followed by a decrease to a lower
level during the "after” period. Note, however, in the case of the
experimental counties that a monotonic function is in evidence starting
with a high "before" experience and progressively decreasing traffic
fatality experience for the "during” and "after" periods.

As was done with the previous time-series data, a Chi-square
analysis was conducted with these "before," "during," and "after"
data. This analysis, shown in Table 13 (on page 77), resulted in a

xz = 8.50 proving not significant. It should be noted that the
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Figure 4.--Combined Fatality Experience of the Experimental
Counties and the Three Control County Groups During the Three Periods
of the Project.



TABLE 13.--Chi-Square Analysis of Experimental Counties' Fatalities Versus Fatalities in the Control

County Groups During the Project Year.

"Before" (Apr-dJul)

"During" (Aug-Dec)

“After" {Jan-Mar)

2 a a
b ® b b5 © b D T b Total
2 b 5 & o 5 d b s Observed
41} [<}) (4] Q o] [ L a}] [
17, ] o [ F)] o [74] o
sl > [o}] L > [9Y] L > [4¥]
o XS] > Q Wl >~ o Lt 4
Experimental 87 76.2  1.52 70 79.4  1.10 47 48.4 .04 204
Alternate 51 57.9 .83 64 60.3 .23 40 36.8 .28 155
Nearby 38 40.8 .19 39 42.4 .28 32 25.9  1.4% 109
Distant 68 69.1 .02 81 72.0 1.14 36 43,9  1.42 185
Total observed 244 254 155 653

2

X = 8.50, df = 6, p = NS

KEY: Observed--Number of fatalities.
Eépected--Frequency you would predict given the row and column totals.
x¢ Contrib.--Cell contribution to total X2 sum.

Total observed--Total fatalities.

LL
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greatest contribution to the XZ sum was the data associated with the
"before" period of the experimental counties.

Several further analyses of the data were attempted tc search
out other findings. One of these attempts involved collapsing the
data from Table 13 into a six cell table consisting of the three
time periods times the sums of fatalities across all three of the
control county groups and the experimental county fatalities. These

¢ are shown in Table 14.

data combinations and the resulting x

As indicated in Table 14, the xz did not reach a significant
level. Note, however, the major contributions to that Chi-square
were from the "before" and '"during" periods in the experimental
counties.

Sti11 another analysis in this search process matched the
experimental with the alternate or "number two" counties. As developed
in the study design section of this report in Chapter III, the alter-
nate counties were very similar as a group to the experimental group,
especially with regard to their ranking in traffic fatality severity.

A Chi-square analysis associated with the three time periods and
fatality experience of the experimental group versus the number two
county group produced a xz = 3.61 with two degrees of freedom. This
value is associated with a probability slightly in excess of p = .10,
suggesting, but not proving, significance.

A further analysis of these two groups using the same statis-
tical testing technique but with Berrien county removed from the
experimental group resulted in xz = 8.55. This value with df = 2,

is associated with a probability of p = .01, which provides conclusive



TABLE 14.--Chi-Square Analysis of Experimental Counties' Fatalities Versus Fatalities in All Control

Groups During the Project Year.

“Before" (Apr-Jul) "During" (Aug-Dec) "After" (Jan-Mar)
-°‘ : .
: u) o < ° - © o o b Oia
Counties o g = o s b= 3 3 = Observed
: S~ &) Q | Q o] S &) Q
O a (4] Qo Q o QU [}) [ ]
wn j= % [7;] o W (=K
Eal o [4Y] 0 > o Kal > od
Q w > o Ll > o L >
Experimental 87 76.2 1.52 70 79.4 1.10 47 48.4 .04 204
Control 157 167.7 .68 184 174.6 .51 108 106.5 .02 449
Total observed 244 254 155 653

2 =3.87,df =2, p=NS

KEY: Observed--Number of fatalities.
Expected--Frequency you would predict given the row and column totals.
x¢ Contrib.--Cell contribution to total x¢ sum.
Total Observed--Total fatalities.

6L
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evidence‘that these two comparable county groupings did have signifi-
cantly different fatality experiences during the three time periods.
In that analysis, the X2 value came mainly from the "before" and
"during” experience of both county groupings, with the experimental
counties showing a fatality decrease and the control counties an
increase when going from "before"” to “"during." 1t should be reitera-
ted why Berrien county was removed from this explioration analysis.
Half way through the experiment this county was identified as one
where the independent variable was not being implemented with any
sufficiency. This was corrected through supervisory emphasis, but
the fatality experience did not improve as was predicted which led to
this deficiency discovery.

As a further attempt to identify what this difference is
attributed to, another more precise method was used (student "t"
distribution test) to compare fatalities of the experimental countijes
with the number two alternative group. These data and their analysis
are presented in Table 15.

This analysis shows that the primary factor in the graphical
and analytic differences between the experimental and most similar
group of control counties is largely due to the extremely high fatality

experience in the experimental counties in the "before" period.

Miscellaneous Variable Analysis

In addition to the primary findings discussed above, some
limited analysis was possible with weekend versus weekday accident

experience and with alcohol-related accidents.
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TABLE 15.--"t"-Test Evaluation of Fatality Experience of Experimental
Counties Versus Alternate Control Counties During the
Project Year.

s == EL S EE oty R A e e ————=

Before During After
Experimental counties
Berrien 14 28 10
Cass 21 11 6
Eaton 14 7 5
Hillsdale 15 3 6
St. Clair 11 6 15
Tuscola 12 15 5
Mean 14.5 11.7 7.8
Standard deviation 3.2 8.2 3.6
Standard error 1.4 3.7 1.6
Alternate counties
Huron 7 8 8
Lapeer 10 9 7
Livingston 12 13 6
Saginaw 13 27 14
Sanilac g 7 5
Mean 10.2 12.8 8.0
Standard deviation 2.1 7.4 3.2
Standard error 1.1 3.7 1.6
Standard error of mean diff. 1.79 5.22 2.27
t 2.40 -- --
df 10 10 10

P < .05 NS NS
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Recalling that the special enforcement effort was concentrated
on weekends, the expectation was that maximal impact, i.e., fatal
accident and fatality reductions, would be experienced on weekends
during the treatment period with some lesser impact during associ-
ated weekday periods attributable to some diffusion effect.

The data shows, however, that greater proportionate impact
was experienced on weekdays. In the experimental counties, weekend
fatal crashes decreased from an average cf 8.5 per month "before"
enforcement to an average of 7.2 "during" treatment--a 15% decrease.
In contrast, weekday fatal crashes for the same time periods fell
from 9.2 per month to 6.6--a decrease of 28%. Similarly, fatalities
decreased 24% for weekends, but 38% for weekday periods. These
findings suggest a delayed, diffuse effect of special enforcement
that may exceed the immediate, real-time effect.

As discussed earlier, drinking drivers were a special target
of the enforcement effort. While the enforcement data presented
earlier show arrests concentrated on drinking offenses, review of the
alcohol-related accident data shows uncertain results. Generally,
"had-been-drinking" accident report notations increased "during” the
experimental period. However, that increase was less during the
weekend enforcement periods than during the associated weekday periods.
Weekday drinking-related accidents increased from an average of 52.5
per month "before" the experiment to 64.8 "during" treatment, for an
increase of 23%. On the other hand, weekend drinking-related crashes
rose from 46.8 to 54.0, an increase of only 15%. Vhile hardiy

conclusive, this difference in weekday versus weekend experience



83

suggests that the weekend enforcement effort served to suppress the
drinking-involved accident rate.

But even that tentative conclusion falters when the mixed
experience of the individual experimental counties is reviewed. For
weekends, four counties (Berrien, Cass, St. Clair, and Tuscola)
showed reductions in drinking crashes during the experiment, while
the other two counties (Eaton and Hillsdale) showed increases. For
weekdays, the same four-county group showed increases in "had-been-
drinking" accidents, while Eaton had no change and Hillsdale showed a
dramatic decrease. Thus, the rate reduction associated with the
weekend enforcement effort appears mainly attributable to the extreme
"before-during" experiences in Hillsdale county. HNo clear conclusion,
therefore, is possiblie on the impact of selective enforcement on

alcohol-related creashes in the experimental counties.

Summary

The independent variable (enforcement) and dependent variable
(accidents) were analyzed in the experimental counties during the
treatment period to measure the interrelationships between these two
variables.

Analysis showed that the independent variable (enforcement)
increased substantially over the existing productivity of the enforce-
ment personnel assigned permanently to the experimental counties.
These increases varied drastically, however, in the six experimental

counties.



84

The fatality accident experience was significantly impacted
during the experimental period; however, interpretation of this change
is confounded by the fact that the imnediate "before" accident experi-
ence in the experimental counties was extremely high. As a result,
even though the improvement was statistically significant, one of two

conclusions is Tikely:

1. That the reduction was the result of the extremely
high "before" fatality experience returning to
normal, or

2. The selective enforcement effort impacted the
fatality experience in the experimental counties.

Chapter V presents an overview of the study and its findings
with items of discussion which resulted from the research process

associated with this investigation.



CHAPTER V

SUMMARY, CONCLUSIONS, DISCUSSION, AND
IMPLICATIONS FOR FURTHER RESEARCH

Summar

This study investigated the relationship between the police
traffic services tactic of selective enforcement and its impact on
traffic fatalities. The relationship was investigated with focus on
the independent variable of enforcement activity as delineated by
where, when, and to what extent it was applied, particularly to the
traffic violation of driving while under the influence of alcohol.

The selective enforcement treatment was scheduled in six
experimental counties in Michigan during the weekend only, over a
five-month period, August through December, 1972. Nineteen other
counties were jdentified as control counties and separated into three
groups.

The Michigan State Police were selected to provide the satura-
ted enforcement activity in the six experimental counties which were
carefully selected on the basis of the severity of their rural
traffic fatal crash experience. Officers were assigned to these
counties on an overtime basis to supplement the existing or ongoing
enforcement effort. The troopers worked on their days off to pro-

vide the added police coverage.

85
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The added patrol coverage increased enforcement saturation by
88% in the experimental counties. This saturation produced a shift in
the existing enforcement pattern from 37% of traffic arrests occurring
on the weekend to 62%.

In addition to the selective enforcement variable, attention
was given to the matter of invaelving the courts, prosecutors, and
news media to insure that the program had the backing of the communi-
ties within the experimental counties.

The dependent variable, traffic fatalities, was significantly
impacted in the experimental counties during the treatment period when
compared with the BEFORE period during the project year and four-year
average experience prior to the project year. Accident experience
in the control counties also changed, but not as dramatically.

Time-series and cross-sectional analyses were completed on
the accident data for the experimental and control counties. The
time-series analysis showed that there was a significant difference
between the project year experience and the four-year average experience
at the p = .02 confidence level. However, that finding is confounded.

Thus, either of two interpretations is equally likely.

Findings

1. The "before" period of the project year deviated so
drastically from the average that the improvement
could be attributed to the phenomenon of regression
to the mean.

2. The enforcement effort "during" the treatment period
did impact the fatality experience in the experi-
mental counties.
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1

In the cross-sectional analysis where the experimental
county group was compared with three other control groups, the
statistical analysis produced an assortment of mixed findings.

1. A Chi-square analysis of the four groups produced a

significance at the p = .10 level when compared with
each other which is not within the confidence limits
of acceptability developed for this study.

2. When comparing the experimental group with the group
most like itself, less one of the experimental coun-
ties where adequate enforcement was not implemented,
significance was determined at the p = .01 level.

3. Using the "t"-test statistic comparing the same two
county groups, as identified above, it was determined
vhen comparing the "before" accident experience for
the project year that a significant difference was
noted at the .05 confidence level.

The major finding of the study was that the analysis was
unable to reject the null hypothesis that the additional enforcement
effort did not materially affect the fatality crash experience in the
experimental counties.

However, exclusive of these statistical findings in measturing
the fatality reversal experience, caution should be exercised in this
interpretation to avoid making a Type II error, i.e., concluding that
selective enforcement as a life saving response is ineffective when
in fact it is effective. 1In effect, the study produced further sug-
gestive evidence to encourage more controiled investigation of this

very important police tactic.

Conclusions

The emphasis given to operational considerations in the design
of this investigation resulted in confounding the results produced

by the experiment. Choosing the experimental counties on the basis of
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the severity of their rural fatality crash experience served to
address a serious problem and not an average or representative problem
which would have been more appropriate for scientific analysis.

During the study, a measurable reduction in the rural
fatality experience in the experimental counties was observed. It
cannot be said with conclusiveness that it was the independent vari-
able of selective enforcement that produced it or whether it was the
resuit of an extremely bad accident experience returning to its
normal or more average experience. One group of control counties
which had an accident experience similar to the experimental group
did not show as good an improvement which provides further
suggestive implications that the positive fatality reduction experi-
ence in the experimental counties was produced by the selective
enforcement treatment.

Interpretation of the impact of the special selective
enforcement effort is confounded by the reasonable operational con-
siderations used in the selection of the experimental counties.
Therefore, the analysis is unable toc reject the null hypothesis:

The selective deployment of traffic law enforcement

resources, concentrating on the detection and cita-

tion of traffic law violation, does not significantly

impact the fatality traffic accident experience of a

treated area.

It should be emphasized that exclusive of these statistical
findings, police administrators should consider the demonstrated
fatality reversal associated with this study as potentially signifi-

cant and desirable. While results could be explained by a regression

to the mean phenomenon, it should be mentioned that that conclusion
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is probablistic; therefore, caution has to be exercised to avoid com-
mitting a possible Type II statistical error, which is to reject a

finding that might have substantive merit.

Discussion

The thesis advanced in the beginning of this study suggested
that conclusive evidence is lacking to support the contention that a
reduction in unsafe driving behavior will result in a reduction of
traffic accidents and that the enforcement of traffic laws does
result in some decline in unsafe driving. In spite of this lack of
conclusijve evidence, police administrators confend that improved
enforcement efforts will mean fewer accidents based on the premise
that many accidents are caused by drivers who do not obey traffic
laws and codes.

Such generalizations are based more upon expert judgment
than on empirical evidence. The results of this investigation do not
give much added empirical evidence to support conclusively the theory
advanced by this investigation. What it dges is afford those in
administrative positions further encouragement for implementing
soundly conceijved selective enforcement programs. In spite of the
failure of this project to be statistically convincing, the trends
and associations developed in Chapter IV lend further evidence that
the selective enforcement countermeasures choice can, and in this
case probably did, produce a favorable change in accident experience.

The investigation also pointed to the need for continuing
the matter of producing statistically adequate evidence that will

more clearly delineate the merits of selective enforcement
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countermeasure programs. The police traffic services function of the
traffic safety system constitutes a significant share of the expendi-
tures allocated for protecting the motoring public. To continue to
invest huge sums of human and financial resources without the benefit
of such necessary technology as selective enforcement borders on the
realm of irresponsibility.

Officials responsible for the management of the highway
safety system need to be convinced that certain aspects of the problem
can be attributed to a certain deficiency in remedy design. Until
this can be achieved from research data, difficulty can be expected
in materially altering the existing system for introduction of new
and perhaps more effective countermeasure activity.

More scientific evidence is also needed to account for changes
when they occur in the traffic crash experience. The technology
sought to establish the benefits of the selective enforcement counter-
measures will assist responsibie decision makers in adjusting police
resources to meet the changing needs.

This project should not be measured completely on the basis
of the rejection of the basic hypothesis. Too little is known, as
documented by the state-of-the-art review of police traffic services
contained in Chapter 11, to be sure that the criteria for evaluating
this study was properly identified in the hypothesis that was
developed. The hypothesis represented the ultimate effect the study
was attempting to demonstrate; however, to be satisfied that the
selective enforcement countermeasure could produce this ultimate

cause/effect relationship was purely speculative. We know only
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that suggestive evidence points to that potential benefit, and this
study produces further suggestive thoughts along these lines.

It is also important to mention that the National Highway
Traffic Safety Adminstration did an analysis of this study and deter-
mined that the results were indeed significant. It should be
importantly noted, however, that their analysis left out Berrien
county because of the problem identified about half way through the
experiment with the delivery of the enforcement independent variable
in that county. Reductions in both fatal crashes and fatalities
were found to be significant in their review.54

Another prominent review of this project, completed by the
Insurance Institute for Highway Safety, resulted in opposite conclu-
sions.55 Their principal objections to the study had to do with the
methodology designed for selection of the experimental counties.
They attack the strategy of choosing those counties with a severe
probiem as not allowing for a scientific basis from which objective
conclusions could be drawn. Further, they argued that reductions
experienced could be accounted faor by "regression-to-the-mean phe-
nomenon" or a return of an unusual experience to the average just
by chance alone. Control counties were chosen in this study to

compensate for this lack of proper rigor in design so that at the

same time a most serious problem was being evaluated, the delivery

54"Fata'l Crash Reduction Program," A Demonstration Project,
Department of Transportation, National Highway Safety Administration,
February, 1973, p. 2.

55“FARE Built on Faulty Foundation,'" Status Report, Insurance
Institute for Highway Safety, May 5, 1974, Vol. 9, No. 10, p. 3.
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of an appropriate remedy might be instituted. It is interesting to
note that traffic fatalities were reduced below the mean in the
experimental counties and the same did not occur as consistently in
the control counties. It is also questionable whether the "regression-
to-the-mean" argument applies in this study case, as the technique is
most applicable when there is erratic fluctuation in the data being
analyzed. It is questionable whether or not traffic crash experience
falls in the erratic category, but it does not seem to.
One factor that added an interesting dimension to this study
was that three of the experimental counties were again the subjects
of further enforcement treatment during periods of 1973 and three were
not. A review of the experience during the period of August through
December, 1973, revealed that two of the counties that had received
the enforcement coverage during the 1973 period had a better fatal and
fatality crash experience. In those counties not treated in 1973,
two became worse and one better.
In another analysis of this study, it was determined that
. . the experimental counties differ markedly from each of
the other three control groups of counties, both in the con-
trast between deviations from averages during the experimental
period, August through December, 1972, compared to January
through July, 1972, and in the consistency of the deviations.>®
The report further concluded that the direction of deviation

from averages for the No. 2 control counties are quite similar to

those of the experimental group. The principal difference was that

56N111iam H. Peckham, "Experimental Rural Traffic Patrol,"
Crminal Justice Data Center, Analysis Section, Michigan State
Police, February 15, 1973, pp. 3-8.
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the probabilities of not being due to chance were generally much
lower than for the experimental counties.

The pure counties showed a probability pattern far more
irregular than the experimental counties for both fatal crashes/
fatalities. The same basic finding was noted for the less pure
counties.

Since the conclusion of this study, two subsequent selective
enforcement programs have been initiated by the Michigan State Police.
In both these efforts, similar positive results occurred in reducing
the trend in the fatality accident experience.

Project success for this study was measured in an aggregate
way and, although this is the test appropriate for the circumstances,
there is much to be said for project results by examination of each
of the counties individually and then attempting to suggest why these
differences might have occurred.

Reductions in fatal accidents and fatalities were experienced
in the counties of Eaton, Hillsdale, and St. Clair. The results in
Cass and Tuscola counties were favorable but did not reflect as much
jmprovement. The results in Berrien county were less than satisfactory.

Eaton, Hillsdale, and St. Clair
Counties

The combined four-year averages for the first seven months
in the counties of Eaton, Hillsdale, and St. Clair were 36 rural
fatal accidents and 43.25 rural fatalities, combined across these
three counties. During the first seven months of 1972, these same

counties had recorded a total of 68 rural fatal accidents and 75 rural
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fatalities; The four-year averages for the months of August through
December in these same counties were 29.75 rural fatal accidents and
37.75 rural fatalities. During these same months of 1972, there were
16 fatal accidents and 16 fatalities in these three counties. These
statistics reveal that during the first seven months of 1972 there
was an increase of 32 rural fatal accidents and 32 rural fatalities
as compared to the four-year average which represents percentage
increases of 88.9 and 74.0, respectively. By contrast, there were
reductions in rural fatal accidents during the August-through-December
period from the four-year average of 29.75 to 16 in 1972 and in rural
fatalities from the four-year average of 37.75 to 26 in 1972. The
percentage reductions were 46.2 and 57.4, respectively.

Reviewing the programs in the counties of Eaton, Hillsdale,
and St. Clair, there appeared to be factors in common that seemed to
contribute greatly to their success. In each of these counties,
excellent news coverage was received, both before the programs were
initiated and during the perind the programs were in operation. The
news media were present at each meeting held in these counties prior
to the inception of the program. These meetings included a gathering
of law enforcement officers, prosecutors, and district judges in the
county affected, as well as meetings arranged by the Michigan Women
for Highway Safety which also involved the above public officials.
During the period the program was in operation, the news media
released regular progress reports relating to the accident experience

and the presence of the additional patrol units.



95

Another factor that unquestionably influenced the program in
these three counties was the enthusiasm of the Michigan State Police
commanding officers of the posts and districts involved. In each
case the patrol activity was very good and the quality of the reporting
of the activity and the time accounting was unusually good. In
addition to the excellent enforcement activity of the State Police,
the Eaton County Sheriff attended the meetings prior to the start
of the program and assigned as many of his officers as possible to
patrol during the hours when and where most fatal accidents were
occurring. Their drunk driving arrests increased substantially
during this period and probably contributed to the improved accident

experience in Eaton county.

Tuscola County

Tuscola county has traditionally had the highest or one of
the highest rural death rates in the state during recent years.
This special enforcement program was very well recieved by the
public officials in the county and also had very good news coverage.
The District Commander was enthusiastic about the program and the
activity of the patrol units was very good. This program had a very
bad start, as there were six rural fatal accidents with six fatalities
during August. One of the fatal accidents occurred on August 2,
1972, which was actually prior to the beginning of the program which
started August 4, 1972. Although Tuscola county had an increase of
three fatal accidents during the five-month period as compared with
the four-year average, there was a reduction of 1.5 fatalities as

compared with the four-year average. There was actually a reduction



96

in both fatal accidents and fatalities after the first month of the

program.

Cass County

Cass county recerded a slight reduction in fatalities, but an
increase in fatal accidents. Cass and Berrien counties are located
side by side and are both in the same State Police district. B8oth
of these counties were low in enforcement activity as compared with
the other four counties in the program. Comparison studies prior to
the beginning of the program indicate that drinking drivers were
involved in 60% of the fatal accidents in Cass county and that most
of the accidents were one-car accidents which normally involve a
high percentage of drinking drivers. In spite of the apparent
drinking driver problem in Cass county, the special enforcement offi-
cers only arrested a drunk driver for every 45.4 car hours on patrol.
This was the poorest rate of any of the counties. Berrien county
had the second worst rate with an average of one drunk driver for each
41.9 car hours on patrol. The average rate for the other four counties
was a drunk driver arrest for each 25.8 car hours. Berrien and Cass
county patrols also had the poorest rate of "other patrol and complaint
arrests" per car hour on patrol and the lowest rate of liquor estab-
lishment inspections per car hour when compared with the other four
counties. With this program predicated on the drinking driver and
fatal accident problem, shortocmings in D.U.I.L. enforcement, liquor
inspections, and the "other patrol and complaint arrest" categories
should, and apparently did, reflect in the ultimate success of the

program in these counties. The "other patrol and complaint arrests"
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include those arrests that are not a part of the vehicle code except
those arrested on open traffic warrants. These arrests are considered
to be very important as approximately 60% involve either alcohol or
narcotics and could well have resulted in the subject driving a
vehicle while his ability was impaired or influenced had he not been

apprehended.

Berrien County

Berrien county was the only experimental county where there
was an increase in fatalities. The law enforcement consideration
described previously was probably a factor in the increase in fatal
accidents and fatalities in Berrien county. However, there was also
another element that certainly deserves an explanation. Berrien
county recorded an exceptionally high number of what would normally
be considered unusual fatal accidents for a rural area. Berrien
county recorded 28 rural fatal accidents and fatalities during the
August-through-December program. This total included seven pedestrian
fatalities, one farm tractor fatality on a roadway that did not
involve a road vehicle, and one fatality involving a snowmobile and

a car.

Multiple Fatalities

There was a very low ratio of multiple fatalities during the
five-month period in the six counties {nvo1ved in the special enforce-
ment program. There were 68 single fatality accidents and one doubie
fatality during the five-month program. This amounts to a rate of

1.01 fatalities per fatal accident during the program as compared to
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a rate of 1.15 during the first seven months of 1972. The rural
state-wide rate for 1972 was 1.16 fatalities per fatal accident.

There is no way of determining what effect, if any, the
special enforcement program had on this extremely low rate of multi-
ple fatalities. However, it would appear there was a sufficient number
of fatal accidents during this period to determine that the proba-
bility of this reduction being a matter of chance alone is very small.
The publicity given the program both before and during the project
period plus the extra enforcement could well have created an aware-
ness in the general driving population of the problem of the drinking
driver to the extent that most motorists were driving defensively to
avoid involvement in an accident with a drunken driver.

Traditionally a high percentage of multiople fatality
accidents occur on weekends and involve drinking drivers. The
special enforcement program was assigned to combat these factors and
could well have been partially responsible for the very low fatality

rate per fatal accident.

Miscellaneous

In addition to reversing the spiraling upward trend in fatal
accidents and fatalities in the six county area prior to this program
to a reduction during the program, there was a side benefit that may
well result in a future saving of lives.

Many times officers on patrol become discouraged and wonder
if they are accomplishing anything by enforcing traffic laws. It was
brought to the attention of project personnel by the commanding

officers in at least two of the counties that they could detect an
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enthusiasm in the troopers toward traffic law enforcement by their
having participated in this program and having observed the reduction
in fatal accidents and fatalities that resulted. It was felt that
being able to measure the reductions that were apparently a direct
result of their selective enforcement efforts will provide motivation
for the future.

It is important to make note of the fact that the county that
had the best crash reduction experience also did so well when measured
on alcohol-related criminal arrests. The present state-of-the-art in
alcohol, in relation to highway safety, suggests that the social prob-
lem of alcohol beyond its involvement with traffic is probably the
more basic causal factor and perhaps its involvement with traffic is
only symptomatic of this broader social i11. Further, although other
forms of drugs have not been isolated as a major contributing factor
in fatal crashes, it seems important to make mention of the fact that
the county whose enforcement performance was the best made a con-
siderable number of these contacts when compared to their partner
experimental counties.

Surprisingly, drinking accidents were not materially impacted
during the weekend deployment schedule. However, the rate of
increase was less during the weekend when compared to the weekday.

In either case, the change was not significant, but it was of concern
to note that that particular aspect of the problem did not seem to

be affected too dramatically and suggests perhaps that the alcohol
component portion of the problem is much broader than just being

associated with highway safety.
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The variance of enforcement coverage points to one of the
most perpliexing issues facing police administrators. Not only is the
matter of selective enforcement and its effects of concern, but,
importantly, to what level of saturation must this countermeasure be
introduced to create that desired effect, or, just as importantly,
at what level will it lose its efficiency in producing this important
effect. It would appear that the enforcement level has to be increased
dramatically before an effect can be expected. But it is not clear
from this study the level at which the returns begin to diminish.

This study wasrgreatly encouraged by a history of Michigan
State Police traffic enforcement experience which has tremendous
suggestive implications. Examining the enforcement and accident
experience correlation for the period 1954 through 1972 offers corrob-
orative help to decision makers who are considering pursuit of the
selective enforcement highway safety countermeasure. For these many
years, it shows that when traffic enforcement activity is high,
accident experience is generally Tow. See Figure 5.

In Chapter I, reference was made to the problem of highway
safety and that perhaps remedies will have to go beyond the highway
safety system, as the basic problems do not necessarily lend them-
selves to solution within the framework of the highway safety system.
In Michigan, one of the consistent variables in society that corre-
lates with the traffic crash problem is associated with employment
trends. Figure 6 vividly demonstrates this interesting correlation.

Another important question that was being observed during the

study was to note the diffusion effect that the enforcement activity
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executed during the weekend might have had on the crash experience
during the week.

As noted earlier, the crash experience was better during the
week when the enforcement effort was less concentrated. The issue
that becomes apparent is whether or not the weekend enforcement effort
had the effect of impacting the fatal crash experience during the week.
Literature support for this carry-over effect is not substantial. The
most recent work on this matter was completed on three enforcement
projects sponsored by the National Highway Traffic Safety Administra-
tion in three large urban communities. The suggestive finding in
these projects was that there was no diffusion effect of the enforce-
ment activity beyond the treatment period.s7 The observation of the
personnel managing this Michigan study, however, was that the effect
did in fact carry over. They had no way of explaining the otherwise

good success of the enforcement activity.

Implications for Further Research

The police traffic services sub-system component constitutes
a major portion of the whole traffic safety system. A projection
study of highway safety needs for a ten-yer period, 1967-1977, in
fact, indicated that 51% of all future highway safety resources would
be needed to properly implement the provisions of the police traffic

services standard.s8

57An0nymous. "Evaluation of Selective Traffic Enforcement Pro-
grams,” PRC Public Management Services, Inc., Final Report, Contract
No. DOT-HS-268-2-517, May, 1974.

58"Estimate of the Cost of Carrying Out the Provisions of the
Highway Safety Act of 1966," a report to the Congress from the Secre-
tary of Transportation, October, 1968, U.S. Dept. of Transportation, p. 12.
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The magnitude of the work to be done in the police traffic
functional area points to the need for insuring that adequate mechanisms
be employed for monitoring the effects of this significant commitment.
To continue traditional inattention to the matter of evaluating the
effects of the police in control of the motoring public would be a
disservice to the public, for it does constitute such a large expense
to the American taxpayer.

The implications of the investigation reported in this study
offer more suggestive support for the proposition that the practice
of selective enforcement produces a direct contribution in the
reduction of the traffic crash problem. As has been pointed out, the
rigor of this study does not allow for conclusiveness in supporting
scientifically this suggestive proposition. At the least, it suggests
that extensive work is needed to close the loops that have been
identified in the section of the study that speaks to its limitations.
The findings are suggestive enough to encourage that further work be
initiated to pursue the basic concept structured in this study.

It is obvious that properly designing a study to adequately
account for the variables that operate in the traffic safety system
will be expensive. Those who choose to further examine the basic
proposition of this study must be prepared to accept the fact that
designing for control of appropriate variables will be costly, but
necessary to produce much needed technology in police traffic
services. '

A logical first step in designing large scale traffic accident

countermeasure programs is to implement pilot projects that have
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appropriate evaluation provisions designed into them. Only after
such a deliberate process where countermeasure programs have been
proved to be effective is it appropriate to give high emphasis pri-
ority to the widespread implementation of such known successes.59
Implications are made throughout this study that offer sug-
gestions for strengthening methodological design for future efforts
in measuring the effects of selective enforcement programs. Many of
the 1imitations of this study were acknowledged and identified in
advance of the study analysis process contained in Chapter 1V. How-
ever, several further contaminating elements were identified as a

result of the analysis process. These are offered to assist those

who replicate this effort with similar research projects.

Project Management

More attention should be placed upon the management aspects
of the delivery of a successful selective enforcement effort: con-
trols to measure leadership attitude and effectiveness, manpower
allocation techniques, and, particulariy, first line supervisory
attention to the qualitative productivity of the selective enforce-

ment patrol units.

Personnel Training

Training of selective enforcement personnel should be care-

fully accounted for in subsequent research attention to this police

5gAHan F. Witliams and Leon S. Robertson, "The Fatal Crash
Reduction Pragram: A Re-evaluation,” The Insurance Institute for
Highway Safety, Washingten, D.C., 1974, p. 12.
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tactic. Pre- and post-evaluation of the level of competency prior
to the officers being assigned to this enforcement activity would
assist in appropriately designing in the future to provide police

officers who can effectively render this police service.

Equipment

It is important to be able to isolate the effects of equip-
ment that is used in a selective enforcement effort. Does the use
of vascar, radar, and other speed measuring devices greatly contribute
to the effectiveness of the traffic patrol officer? Does the scien-
tific alcohol breath testing equipment materially affect the
productivity of the patrol officer? Can video tape assist in
corroborating on-view observations of the officer which might

encourage more attention to marginal driving behavior?

Data Base

Extreme caution is offered to those who propose to conduct
scientific research in the selective enforcement element of police
traffic services to insure that study areas are chosen appropriately
for statistical and operational analysis. Potential study sites
should be considered to insure adequacy of numbers. They can be
secured by working in areas of sufficiency in accident density or by
scheduling the experiment over a period of sufficient duration to
allow for the accumulation of sufficient numbers to insure a basis
for proper ana]}sis. The ljterature is loaded with intances of

inappropriate design attention to this important matter.
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Selective Enforcement Activity

It can be observed by review of the data analysis in
Chapter IV that enforcement activity consists of an assortment of
public contacts, i.e., arrests, warnings, inspections, other complaint
arrests, criminal related arrests, and D.U.I.L. arrests. It was
theorized that D.U.I.L. arrests were a very important enforcement
activity to emphasize because of the particular nature of the
fatality problem in the experimental counties.

This study did not measure the effect that each of the

various activities might have had on the traffic fatality problem.

Problem Definition

This study focused on traffic fatalities. There are other
commonly identified categories of traffic crashes, i.e., personal
injury and property damage. The effect of selective enforcement on
these other types of crashes should be a subject of further investi-

gation.

Police Jurisdiction

In this study the matter of overlapping police jurisdiction
was jdentified as a confounding variable at the design stages of
development. Further experimentation should be designed to avoid this
contaminate for the response from other police agencies patroling the
same area could be a very influential factor in enforcement produc-

tivity. In Michigan there was no way to avoid this situation.
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Appendix A-1. Fatal Accident Comparisons by County, 30.000-50,000 Population.
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fural Rural

Total Ay Avg. +or - Rural Rural Avg. Fat. +or - Rural fat. +or -

Count b Fata Fa%' Rate  St.Dev. F.A./ F.A./ Rural Rate St.Dev. F.A./ Rate  St.Dev.
4 p. g Y;s 5 Y;s Thou. From Fat. Fat. Fat. Per From Fat. Per From
’ * Pop. Mean 1970 197 70/71  Thou. HMean 1972 Thou. Mean

Pop. Pop.

Alpena 30.7 43 8.6 .280 -1.1 B/ b/6 8.5 L2717 - .8 6/6 .195 - .1
Chippewa 32.4 45 9.0 .278 -1.1 198/13 4/4 8.5 .262 -.9 474 123 - .7
Huran 34.1 86 17.2 .504 + .8 19722 16/21  21.5 .630 +1.9 8/10  .293 + .6
Houghton 34.7 43 8.6 .248 -1.3 576 10710 8.0 .231 -1.2 2/3 .086 -1.0
Sanilac 34.9 71 14.2 407 + .0 15/21 9/10  15.5 444 + .5 19/1 315 + .8
Delta 35.5 56 1.2 .32 - .8 6/6 8/9 7.8 .209 -1.3 6/7 .195 - .1
Hillsdale 37.2 84 16.8 .452 + .4 1213 12712 12.5 336 - .4 13/17  .457 +1.9
Branch 37.9 66 13.2 . 348 - .5 7/8 15.20 4.0 .369 - .1 6/6 158 - .4
Barry 38.2 84 16.8 .440 + .3 1118 11716 17.0 .445 + .5 6/8 2.09 - .0
Erd. Traverse 39.2 62 12.4 2318 - .8 8/9 8/10 9.5 L242 -1.1 3/3 077 -1.1
Gratiot 39.2 83 16.6 423 + .2 15720 12712 16.0 .408 + .2 10/11 .281 + .5
Mantcalm 39.7 ° 86 17.2 433 + .2 15/15  10/11  13.0 .327 - .4 475 .125 - .7
Cass 43.3 17 23.4 .549 +1.1 177217 21/28  24.5 .566 +1.4 16722 .508 +2.3
Isabella 44.6 67 13.4 .300 - .9 6/7 12718 12.5 .280 - .8 6/6 .135 - .6
Ionia 45.9 83 16.6 .362 - .4 14/16 14718 17.0 .370 -1 777 L1683 - .5
St. Joseph 47.4 120 24.0 .506 v .9 18/23  18/25 24.0 .506 + .9 8/9 .190 -.2
Clinton 48.5 100 20.0 412 + .1 18719  18/18 18.5 381 - .0 2/2 .041 -1.4
Tuscola 48.6 175 35.0 720 +2.7 19/30 24727  30.5 .628 +1.9 12/14 .288 + .6

.405 Mean .384 Mean .213 Mean

.118 St. Dev. .130 St. Dev. .126 S5t.Dev.
.028 St. Err. .031 St. Err. .030 St.Err.

Source: "Fatal Crash Reduction Program,” Federal Application for Highway Safety Funds, Michigan Department of State Police,
Office of Highway Safety Planning, Lansing, Michigan.
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Appendix A-2.
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Fatal Accident Comparisons by County, 50,000-100,000 Population,

R N R S ]

PR R

e

Rural

Rural

Total Ay Avg. +or - Rural Rural Avg. Fat. + or - Rural Fat, +or -
Count Po Fat Fa%' Rate  St.Dev. F.A./ F.A./ PRural Rate St.Dev. F.A./ Rate  St.Dav.
p. 5 Y;s 5 Y;s Thou. From Fat. Fat. Fat. Per From Fat. Per From
’ * Pop. Mean 1970 1971 70/71  Thou. Mean 1972 Thou. Mean
Pap. Pop.
Lapeer 52.3 137 27.4 .524 +1.4 16718  23/29 24.0 459 +1.1 g/11  .210 + .5
Van Buren 56.2 132 26.4 470 + .8 24728 14Nt 22.5 .400 + .5 8/8 42 ~
Livingston 59.0 135 27.0 .458 + .6 18/23 25/28 25.5 .432 + .8 13/14 237 + .9
Shiawassee 83.1 m 22.2 .352 - .6 15/22 19720 21.0 2333 - .2 7/8 27 - .8
Midland 63.8 95 19.0 .298 -1.3 /7 13717 12.0 .188 -1.6 510 .157 - .4
Marquette 64.7 g1 18.2 .281 -1.5 12715 11712 13.5 .209 -1.4 3/5 077 -1.6
Allegan 66.6 123 24.6 .369 - .4 ¥8/17 15721 19,0 .285 - .6 8/12 180 0
Eaton 68.9 148 29.6 .430 + .3 19/26 21726 26.0 .377 + .3 18720  .290 +1.7
| enawee 81.6 190 38.9 466 + .7 31747 30/33  37.0 .453 *1.1 14/16  .196 + .3
405 Mean .348 Mean 180 Mean
.084 St.Dev, .100 St.Dev. .063 St.Dev.
.028 St.Err. .033 St.Err. 021 St.Err.

Source: “Fatal Crash Reduction Program," Federal Application for Highway Safety Funds, Michigan Department of State Police,
Office of Highway Safety Planning, Lansing, Michigan.
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Appendix A-3. Fatal Accident Comparisons by County, 100,000-200,000 Population.
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Rural Rural
Tota) Av Avg. +tor - Rural Rural Avg. Fat. +or - Rural  Fat. +oor -
Count P Fat Fag- Rate  St.Dev. F.A./ F.A./ Rural Rate St.Dev. F.A./ Rate  St.Dev.
Y P- 5 Y;s 5 Y;s Thou. From Fat. Fat. Fat. Per From Fat. Per Fram
: *  Pop. Mean 1970 1971 70/71  Thouw. Mean 1972 Thou. Mean
Pop. Pap.
Bay 117.3 178 35.8 .305 -~ .2 19721 29/34 27.5 .234 - .2 6/8 .068 -1.2
Honroe 118.5 277 55.4 468 +2.1 40/49 40445  47.0 . 397 +1.8 i7/19  .160 + .5
St. Clair 120.2 207 41.4 .34 + .2 26/31 22722 26.5 .220 - .3 25/27  .225 +1.7
Ottawa 128.2 167 33.4 L2861 - .8 23/25  31/35 30.0 .234 - .2 14716 .125 -.1
Calhoun 142.0 27 43.4 307 - .2 N/32 22724 28.0 .197 - .b 13/19 134 +.0
Jackson 143.3 199 39.8 .278 - .6 22727 37740  33.5 .238 -1 15718  .126 - .1
Huskegon 157.4 188 37.6 .239 -1.2 19722 16/19 20.5 .130 -1.4 7/9 .057 -1.4
Berrien 193.9 300 60.0 .366 + .6 53761 45747 54.0 .329 +1.0 25727  .165 + .6
.321 Mean .247 Mean .133 Hean
.071 St.Dev. .084 St.Dev. .055 St.Dev.
.025 St.Err. .030 5t.Err. .019 St.Err.

Source: "Fatal Crash Reduction Program,” Federal Application for Highway Safety Funds, Michigan Department of State Police,
Office of Hlghway Safety Planning, Lansing, Michigan.
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Appendix A-4. Fatal Accident Comparisons by County, Over 200,000 Population.

Rural Rural
Total Avg Avg. +or - Rural Rural Avg. Fat. + or - Rural Fat. + or -
County Pop Fat Fat- Rate St.Dev. F.A./ F.A./ Rural Rate St.Dev. F.A./ Rate St.Dev.
: 5 Y;S 5 Y;s Thou. From Fat. Fat. Fat. Per From Fat. Par From
’ " Pop. Hean 1470 1971 70/71  Thou. Mean 1972 Thou. Mean
Pop. Pop.

Kalamazoo 201.6 231 46.2 .225 + .1 22/2% 34/39 34.0 .169 + .1 13/14  .069 + .1

Saginaw 219.7 336 67.2 .306 +1.3 41/46  55/71  58.5 .266 +1.3 21/28 .27 +2.7
Washtenaw 234.1 321 64.2 274 + .8 57/71 49457 64.0 273 #1.4 20/21  .090 + .8
Ingham 261.0 180  36.0 .138 -1.4 27/30  19/20 25.0 .096 - .9 5/6 .023 -1.9 -
Kent 411.0 435  87.0 217 -2 34742 44/51  46.5 113 - .6 1417 .04} - .8 >
Genesee 444.3 621 124.2  .280 + .9 68/77 78/99 88.0 .198 + .5 28/34 .07 +.5
Macomb 625.3 470  94.0 .150 -1.2 40/45 41746 45.5 .073 -1.2 22/25 040 -1.1
Gakland 907.9 890 175.0 196 - .4 99/109 92/103 106.0 17 - .6 48/53  .058 - .3

224 Mean .163 Mean .066 Mean

.063 St.Dev. .077 St.Dev. .032 St.Dev.

022 St Err, .027 St.Err. 011 St.Err.

Source: "Fatal Crash Reduction Program," Federal Application for Highway Safety funds, Michigan Department of State Police,
Office of H"ghway Safety Planning, lLansing, Michigan.
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State
u

107287
1364.7

31649
3602
3680
3390
3780
3783

27.7
25.6
24.8
30.0
26,2
25.0

11886
1823
1933
2113
1948
1899

51.¢6
51.6
53.4
*$154.56
53.9
57.0

16.1
15.5
16.5
"816.4
15.8
16.12

<570
.620
.602
*{.612
.554
. 500

75.2
74.1
75.5
717.4
74.3
7B8.1

+778
« 757
760
. 785
.684
.630

21.4
22.7
23.7
23.8
22.4
22,8

128

Population
Road Miles

Accidents
Accidenta
Accidents
heceidentsa
Accidents
Accidents
Accidents

Fatalities
Fatalities
Fatalitices
Fatalities
Fatalities
Fatalities
Fatalities

Injuries
Injuries
Injuries
Injuries
Injuries
Injuries
Injuries

Acc/R.V.
Acc/R.V.
Acc/R.V.
Acc/R.V.
Acc/R.V.
Acc/R. V.
Acc/R.V.,

I.A./R.V,

hec/RY/RAM
Acc/RV/RAN
pcc/RV/RAM
Acc/RV/RAM
Acc/RV/RdAM
Acc/RV/RdM
aAcc/RV/RdM

FA/RV/RAM
FA/RV/RJM
FA/RV/RAM
FA/RV/RAM
FA/RV/RdAM
FA/RV/RAM
FA/RV/RAM

IA/RV/ RdM
IA/RV/RAM
IA/RV/RAH
IA/RY/RAM
IA/RV/RAM
1A/RV/RAM

1 ] County

Stgte N 5 o s g :;4 Experience
332015 : : _I_I : : 161400
a13.8 : : 1912
13064 : : : ; 6159
12490 : : : : 5981
13067 : : 6224
13689 : : 6791
11939 : : é91e
11251 : : 6987
57.3 : ; ‘ : : 58
51.3 : : : : 65
55.6 : ‘ : : - €7
60.9 : : : 54
51.5 : : : 62
43.0 : I : : 51
6487 : ; : 2972
6232 : : : 2916
6796 : : : : 2849
7563 : : : : 2961
6671 ; : : : 3019
6497 : ; : : 2799
21.0 : : : : : 64.4
13.2 : : : : : 61.8
12.7 ' : ‘ : : : 61.8
ii.g : : : : : 64.6
. : ‘ : : ! 63.3
12.n : § : 61.8
1.5 : : : 18.9
4.0 : : : 18.1
3.9 ! : : : 17.6
4.6 : : : 17.3
1.7 : : : 16,9
3.5 q : : : 15.7
267 : ; .512
L332 : .568
.318 : H .526
.320 H : L399
.282 ‘ : : .493
. 240 : : L4130
68.2 ] ¢ : 123,1
64,8 : : 119.5
64.6 ‘ ; ; 118.1
£7.0 i : 121.4
55,8 : : . 120.9
52.5 : : 119.5
. 199 : : : .979
.379 E‘P : i 1,086
.376 | : : 1.006
.426 : : .764
L3211 : L9423
.300 : ,830
22.1 : 36.1
21.9 : : 4.6
21.5 : ; 33.7
22.7 : : 33.1
19.6 : : 32.3
18,7 : : 0.2

*figures ropresent
actual value

timeas 10!
sSource:

BERRIEN COUNTY
David K, Damkot and William 7. Pollock, Develapuent of_ﬁj%hwqy Safety Pro-

a
Michigan, November, 1971,

gram and P?gjgct Evaluation Criteria Accident Experience
Highway Safet

haracteri

IA/RV/RAM

1970
1968

1966
1967
1968
1969
1970
1971
1972

1966
1967
1968
1969
1950
1971
1972

1966
1967
19648
1969
1370
1971
1372

1966
1967
1968
1969
1370
1971
1972

1966
1967
1968
1969
1370
1971
1972

1966
1967
1968
1969
1970
1971
1972

1966
1967
1968
1969
1970
1971
1972

1966
1967
1968
1959
1970
1971
1972

1566
1967
1968
1969
1970
1971
1972

< atic L : ce_Characterization,
y Research Institute, The University of Michigan, Ann Arbor,



Statoe
1]

107287

1364.7

3649
3602
3680
3990
3780
3783

27.17
25.48
28.8
Jo.o
26.2
25.0

1188
1823
1913
2111
1948
1899

53.6
51.6
53.4
*154.6
53.9
57.0

16.1
15.5
16.5
*116.4
15.8
16.3

570
.620
.602
*1.612
.554
.500

75.2
74.1
75.5
77.4
74.3
78.1

.778
. 757
. 760
. 785
.684
630

231.4
22.7
23.7
23.8
22.4
22.8

129

Population
Road Miles

Accidents
Accidents
hcoccidents
Accidents
hececidents
Accidents
Accidents

Fatalitjes
Fatalities
Fatalities
Fatalities
Fatalities
Fatalities
Fatalities

Injuries
Injuries
Injuries
Injuries
Injuries
Injuries
Injuries

Acc/R.V.
ACC/R.V.
Aoe/RLV.
Acc/R.V.
Acc/R.V.
Acc/R. V.,
Act/R.V.

I.A./R.V,

V.

+

e T e T e T e
[PBDIIT AX
SR gags o

Acc/RV/RAM
Acc/RV/RAM
Acc/RV/RdM
Acc/RV/RAM
Acc/RV/RdM
Acc/RV/RdM
Acc/RV/RdM

FA/RV/RdM
FA/RV/RdH
FA/RV/RAM
FA/RV/RdM
FA/RV/RAM
FA/RV/RdH
FA/RV/RAM

IA/RV/RAM
IA/BV/RdM
IA/RV/RaM
IN/RV/RAM
IA/RV/RAY
IA/RV/RAM

| \ County

St:te 21 o e 5 » I Experlence
3132015 : : Ef : : : 42681
813.8 i : 1192
13064 : ; 1115
12490 i : 1194
13067 : : 1450
13689 H : 1545
11939 : 1579
11251 : 1654
57.3 : 24
51.3 B H 14
55.6 : : 26
60.9 H : : : 29
51.5 : : : : 21
49.0 : i : 28
6487 : : : 742
6232 : : H 129
6796 : : 668
7563 : : 785
6671 : : 755
6497 : : 702
21.0 : ; EEE : 45.5
13.2 : : 49,0
12,7 ; : : 56.0
14.0 : : 56.7
11.5 : : : 55.8
1z.0 : : { : 56.2
4.5 : : 18.1
1.0 [ : : 17.9
3.9 : : 15.9
g-g : ! : : 17.5
. : : : : 17.3
i.s : i : : 15.9
$267 : : | : : : 693
a3z : : [':__—: : : : .451
.318 : : : : : .733
.320 i i : . ! .88l
282 H : | : : ,600
.240 : : ' : : : .710
68.2 : : : : : 54.2
64.8 : : : : : 58.0
64.6 : : : : ; 66.7
67.0 : : : : £7.56
55.8 ; : : : : 66.4
52.5 : : : : : 67.2
-ggg ; : B : : : .B826
. : P : i : .538
. 376 : : : : : .B74
+426 : : ‘ : : : 1.051
.321 H : : : : .715
.300 : : : : : .850
22,1 : : : : : 21.6
1.9 : : : : : 21.3
21.5 : i : i i 19.0
22,7 : : : : : 20,9
19.6 : : : : 20.6
198.7 : : ; : 19.0

*figures represent
actual value

times 10°?
Source:

CASS COUNTY

IA/RV/RAM

1970
1368

1966
1967
19648
1969
1370
1971
1972

1966
1967
1968
1969
1370
1971
1972

1966
1967
1968
19469
1970
1971
1972

1966
1967
19618
1969
1970
1971
1972

1966
1967
1968
1969
1370
1971
1972

1966
1967
1968
1559
1370
1971
19972

1966
1967
1968
1969
1970
1971
1972

1966
1967
1968
1969
1970
1971
1972

1966
1967
1968
1969
1970
1971
1972

David K. Damkot and William T. Pollock, Developmnent of Highway Safety Pro-

gram and Project Evaluation Criteria Accident Experience Lharacterization,

Highway Safety Research Institute, The University of Michigan, Ann Arbor,

Michigan, Movember, 1971.
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L)
=]
¥

County

A

State S5tate é L
1] o Q
107287 332015 . .
1364.7 Bl13.8
3649 13064
3602 12490
J6A0 13067
3950 13689
3780 11939
3783 11251
27.7 57.3
25.6 51.1
28.8 55.6
30.0 60.9
26,2 5.5
25,0 49.0
11848 6487
1823 G212
1933 6796 : :
2113 7561 : :
1948 6671 : :
ia99 6497 : :
53.6 21,0 :
51.6 13.2 :
53.4 12,7 ;
*154.6 14.0 :
53.9 11.5
57.0 12,0
16.1 4.5 ;
15.5 4.0 :
16.5 3.9 :
wile .4 4.6 .
15.8 3.7 :
16.3 3.5 :
.570 .267 :
.620 i3z .
.602 318 :
*{.612 iz2p :
.554 282 :
500 . 240 :
75.2 68,2 :
74.1 64.8 :
75.5 64.6 :
77.4 67.0 H 5
74.3 55.8 :
78.1 52.5 :
778 399 :
+ 757 .379
. 760 376
. 78BS 426
684 321
.630 . 300
23.4 22.1 : :
22.7 21.9 : :
23.7 21.5 : !
23.8 22.7 :
22.4 19.6 :
22,8 18.7 ;

*figures represent
actual valus

times 10°*

Source:

- U

EATON COUNTY

: 79.6

: 25.5

68152
1348

: 1694
: 1793
1988
2318
2198
2382

23
17
48
27
28
29

305
1033
1129
1270
1172
1224

50.6

: 52.5

54.8

i 59.1

52.9
52.5

15.8
18.1
18,2
18.9
16.2
16.6

.537
497
909
611
.505
« 510

68.1
72.1
73.8

71.3
71.8

724
670
1.225
.b24
L6081
- 6530

21.3
24.4
24.7

2l1.8
22.8

b Experience

Population
Road Miles

Accidents
Accidents
Accidents
Accidents
Accldents
Aceocidents
Accldents

Fatalities
Fatalities
Fatalities
Fatalitice
Fatalijties
Fatalities
Fatalities

Injuries
Injurices
Injuries
Injurics
Injuries
Injuries
Injuries
Acc/R.V.
Ace/R.V.
Acc/R.V.
Acc/R.V.
Acc/R. V.,
Acc/R.V.
Acc/R.V.,

A./R.V,
SR,
RV,
JRUV
LRV
SRV
RV

“ e

-

Pobd SEbLDH

SRV,
SRV
N P
SRV
F.A/R.WV.
F.A./R.V.
F.A./R.V.

1
I
I
1
I
I
I
F
¥
F
F

Acc/RV/RAM
Acc/RV/RdM
Acc/RV/RdAM
Acc/RV/RdAM
Acc/RV/RdM
Acc/RV/RAM
Acc/RV/RdM

FA/RV/RdM
FA/RV/RdM
FA/RV/RAM
FA/RV/RdM
FA/RV/RdM
FA/RV/RaM
FA/RV/RdAM

IA/RV/RAM
IA/RV/RAM
IA/RV/RAM
IA/RV/RAM
IA/RY/RdM
IA/RV/RAM
1A/RV/RAM

1970
1968

1966
1967
1568
1969
1570
1971
1972

1966
1967
1968
1969
1270
1971
1972

1966
1967
1968
1969
1970
1971
1972

1966
1967
1968
1969
1370
1971
15722

1966
1967
1968
1969
1570
1971
1972

1966
1967
1968
1369
1570
1571
1972

1966
1967
1968
1369
1370
1971
1972

1966
1967
1968
1969
1970
1971
1972

1966
1967
1368
1969
1970
1971
1972

David K. Damkot and William 7. Pollock, Development of Highway SafgtgﬁPro-
gram and Project Evaluation Criteria Accident txperience Characterization,

Highway Safety Research Institute, The University of Michigan, Ann Arbor,

Michigan, November, 1971.



State

107287
1364.7

3649
602
3680
39930
3780
3783

27.
25,
28,
30.
26.
25.

7
6
8
0
2
0

l1p8
le23
1533
2113
1948
1899

53,
51,
53,
"154.,
53.
57.

16

*116

6
3
L]
6
9
0

-1
15.
16.
.4
15.
1¢&.

S
5

a
3

.570
+620
.602
*1.612
.554
500

75.
74.
5.
717.

74.
78,

2
1
5
4
3
1

.778
757
. 760
785
684
630

] 3 County
Stgte =1 T I fad Ly Experlence
332015 : : L] : : T 16599 Population
813.8 : : H : 1372 Road Miles
13064 : : i : : 1068 Accldents
12490 i : : : : 1179 Acclidents
13067 : : : : : 1315 Accidents
13689 : : : : 1369 Accldenta
115238 : : : 1352 Accidents
11251 : : : : : 1376 Accidents
: : : : : Accldents
57.3 : : | : : 10 Fatalitics
51.3 : : : : Do 26 Fatalities
55.6 : H : : 11 Fatalitiesa
60.9 : : : : 21 Fatalities
51.5 : H H : 14 Fatalitiea
49.0 : : : H 12 Fatalities
: : : : Fatalities
6487 : 3 : : : 531 Injuries
6232 : ! : : : 475 Injuries
6796 : : : : i 604 Injuries
7563 : : : : 560 Injuries
6671 i : : : : 572 Injuries
6497 H : : : : 516 Injuries
: : : : : Injuries
21.0 : : : : : 45,1} Acc/R.V.
13.2 : : : : 48.5 Acc/R.V.
12.7 : : : : 52.5 Acc/R.V.
14,0 : : i : 53,6 Ace/R.V.
11.5 : ; : : 51.8 Acc/R.V.
12.0 : : : : 50.7 Acc/R.V.
: ! : Ace/R.V.
4.5 : : 14,2 I.A./R.V,
4.0 : H 12.5 I.A./R.V.
3.5 : : 14.0 I.A./R.V.
4.6 : : : : : 13.0 I.A./R.V.
3.7 : : ‘ : : : 13.6 I.A./R.V.
3.5 ; 4 ] ; : : 12.5 I.A./R.V.
: : ‘ : : ! CI.AL/R.V.
-267 : : l’_f : : _a22 F.AL/RWV,
.332 : : ] : .821 F.A./R.V,
.318 : : : : .31 F.A./R.V,
.320 ! : ‘ : ! .587 F.A./R.V.
.282 : : : : .498 F.A./R.V.
- 240 : : : : .440 F.A./R.V.
: : ; : F.A./R.V.
68.2 : ! ; ! 61.9 Acc/RV/RAM
64.8 : : : : 66.4 Acc/RV/RAM
64.6 . . : 72.0 hec/RV/RAM
67.0 : : : . 73,6 Acc/RV/RdM
55.8 : : H : 71.1 Acc/RV/RdM
52,5 : : ; H : 70.5 Acc/RV/RdM
: : : : Acc/RV/RAM
. 399 : [ ‘ : : : .57% FA/RV/RAM
379 : ]: i : 1,126 FA/RV/RdM
.376 : i : : : .438 FA/RV/RAM
+426 : : 1] : i : .806 FA/RV/RdM
«321 : : : : .683 FA/RV/RAM
.00 : : .620 FA/RV/RAM
: : FA/RV/RAM
22.1 : : ; ; 19.5 IA/RV/RdM
21.9 : : : : 17.2 IA/RV/RdM
21.5 : : 3 19.2 IA/RV/RAM
22.7 H : : 17.8 IA/RV/RAM
19.6 : : : : : 18,7 IA/RV/RdM
18.7 : : : H 17.4 IA/BV/RdAM
: : : ; IA/RV/RdAM

*figures represent
actual valua

times 10!

Source:

HILLSDALE COUNTY

1970
1968

1966
19567
1968
1969
1970
1971
1972

1966
1967
19640
1969
1970
1971
1972

1966
1967
1968
1969
1970
1971
1972

1966
1967
1968
1969
1970
1971
1872

1966
1967
1968
1969
1970
1971
1972

+966
1967
1968
1969
1970
1971
1972

1966
1967
1968
19653
1970
1971
1972

1966
1967
1368
1969
1970
1971
1972

1966
1967
1968
1969
1370
1971
1372

David K. Damkot and Wiiliam T. Pollock, Develogment of Highway Safety Pro-
gram and Project Evaluation Criteria Accrdent Experience Characterization,

Highway Safety Research lnstitute, The University of Michigan, Ann Arbor,

Michigan, November, 1971.



Stato
U

107287
1364.7

1649
3602
580
3990
3780
3783

27.7
25.6
28.8
30.0
26.2
25.0

llga
1823
1933
2113
1948
1099

51.6
51.6
53.4
*154.6
3.9
57.0

16.1
15.5
16.5
*116.4
15.8
16.3

«570
.620
.602
"1.6)2
.554
. 500

715.2
74.1
75.5
77.4
74,12
78.1

778
. 757
» 760
785
.6084
630

23.4
22,7
23.7
23.8
22.4
22.8

132

Population
Road Miles

Accidenta
Acclidents
Accildontsa
Accidents
Accidents
Accidents
Accldents

FPatalities
Fatalities
Fatalities
Patalitiea
Fatalities
Fatalities
Fatalities

Injuries
Injuries
Injuries
Injuries
Injuries
Injuries
Injuries

Acc/R.V.
Acc/R.V,
Acc/R.V.
Acc/R.V.,
Ace/R.V.
Acc/R.V.
Acc/R.V.

I.A./R.V.
1.A./R.V.
LRV,

+ .
“ 2.
.

ceae

. 8 4w s

PP PPy

MR

mmWIHRD DNWIOD
<

e B B B B B F e N o R
B T

+
* + @

<

P.A./R.V.
Acc/RV/RdAM
Acc/RV/R4AM
Acc/RV/RAM
Acc/RV/RJIH
acc/RV/RdM
Acc/RV/RdAM
Acc/RV/RdAM

FA/RV/RdAM
FA/HV/RAM
FA/RV/RAM
FA/RV/RdAM
FA/RV/RAM
FA/RV/RdM
FA/RV/RAM

IA/RV/RAM
IA/RV/RAM
IA/RV/RdM
IA/RV/RAM
IA/RV/RAM
IA/RV/RAM

1 1 County

St:te B 5 Y b & Experience

— A . N .

332015 : : : : 118776
811.8 : : : : : 1967
13064 : i : ! : 4158
12490 : i : : : 4212
11067 : : ! : : 4410
13689 : : : : : 4554
11933 : ; : : : 4244
11251 : : : : H 4361

57.3 i : : : i 42
3.3 : : : : : 35
60.9 : : : : : 46
51.5 : : : : : 36
45.0 : : : : : 33
6487 : : : : : 1923
6232 : H : : : 1973
6796 : : : : : 1963
7563 : ; : i 2145
6671 ; : : : : 1826
6497 : ; : : : 1963
21.0 P ; : i 66.3
13.2 : : : : 66,7
12.7 : : : : 66.7
14.0 : : H : 64.3
11.5 : 3 H 58.6
12.0 - : : : : 57.6
4.5 : : : : : 18.2
4.0 : : : : : 18.8
3.9 : : : : : 18.4
3.8 : : : E 18.5
3.7 : : : : 16.3
3.5 : : : : 16.3
-267 : : : 574
-332 : : : : 522
-318 : : : .650
-320 E 5 : .578
282 : : i 3 L8427
.240 : : : : 1400
68,2 : : : : : 130.4
64.8 : : : : 131.2
64.6 i : : : ; 131,1
§7.0 : : : : : 126.4
35-8 : : : : : 115.2
52.5 : : : : : 113.2
+399 : : : : 1.129
-376 : : : : 1.279
+426 ; : : : 1,138
- 321 i : ; i .940
« 300 : : : : : ETY)
22.1 : : : : : 35.8
21.59 : : : : : 37.0
2L.5 : : : : : 3.2
22.7 : : : : : 36.4
19.€ : : : : : 32.1
19.7 : : : : : 32,3

*figures represent
actual value

times 10%
Source:

ST. CLAIR COUNTY
David K. Damkot and William T. Pollock, Development of Highway Safety Pro-
gram and Project Evaluation Criteria Accident txperience Characterization,

IA/RV/RAM

1970
1968

1966
1867
1968
1969
1970
1971
1972

1966
1967
1968
1969
1970
1971
1972

1966
1967
1968
1969
1570
1971
19732

1966
1967
1968
1969
1970
1971
1972

1966
1967
19686
1969
1370
1971
1972

1966
1967
1968
1969
1970
1971
1972

1966
1947
1968
1969
1970
1571
1972

1966
1967
1968
1969
1970
1971
1972

1966
1367
1968
1969
1970
1971
1972

Highway Safety Research Institute, The University of Michigan, Ann Arbor,

Michigan, November, 1971.
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\ ] County
St:te St:Fe 1 g b 5 R o Experience
107287 332015 : : L : : : 48285 Population 1970
1364.7 8131.8 : : : : : 1850 Road Miles 1968
3649 13064 : ; : H : 454 Accidents 1966
3602 12490 : H : : : 762 Aceidantas 1967
3680 13067 i : : : : 1155 Accldents 1968
ag9g 13689 : : : : : 1156 Accidents 1969
a780 119139 i : : : : 1186 Accidents 1970
3783 11251 : : : : : 1198 Accidents 1971
: : : : : Accidents 1972
27.7 57.3 H ; : : P 268 Patalities 1966
25.6 51.3 : : : : : 26 Paralities 1967
28.8 55.6 : : : : : 37 Patalities 1968
30.0 60.9 : ; : : : 48 Patalities 1969
26,2 51.5 : : : : : 34 Fatalitiea 1970
25.0 49.0 : : : : : 27 Fatalities 1971
: : : 3 : Fatalities 1972
1188 6467 : : : H : 356 Injuries 1966
1823 6232 : : : : : 448 Injuries 1967
1233 = 6796 : H : : : 661 Injuries 1968
2111 7563 : : : : : 650 Injuries 1969
1948 6671 H : : : : 645 Injurics 1970
1899 6497 : : : : : 621 Injuries 1971
: : : : : Injuries 1972
53.6 21.0 | ; i : : 15.5 Acc/R.V. 1966
51.6 13.2 L : : : : 27.0 Acc/R.V., 1967
53,4 12.7 ; : : : : 19,4 Acc/R.V, 1968
S54.6 14.0 : : H : : 37.0 Acc/R.V. 1969
53.9 11.5 : : : : H 36.3 Acc/R.V. 1970
57.0 12,0 : | : : : : 35.0 Acc/R.V. 1971
H : : ; : Acc/R.V. 1972
16.1 4.5 C : : : 6.2 I.A./R.V. 1966
15.5 4.0 : | : : : 3.9 I.A./R.V. 1967
16.5 3.9 : T : : : 12,9 I.A./R.V. 1968
16.4 4.6 H : : : : 12,2 I.A./R.V. 1989
15.8 2.7 : : : : : 12.6 TI.A./R, V. 1970
16,3 3.5 : C : : : 11.6 I.A./R. V. 1971
: : H : : T.ALZRV. 1972
.570 .267 : : : : .B50 F.A./R.V. 1966
.620 .332 : : : +B86 F.A./R.V. 1967
,602 .a18 : : : : .8086 F.A./R.V. 1968
.612 .320 : : : : 1,087 F.A./R.V. 13969
.554 L2082 : : : : : .581 F.A./R.V. 1870
.500 .20 : : : H : .700 F.A./R.V. 1971
: : : : : F.A./R.V. 1972
75.2 60.2 : : : : : 28.6 Acc/RV/RdM 1956
74.1 64.8 : : : : : 49.9 Acc/RV/RAM 1967
75.5 64.6 : H : : : 72,8 Acc/RV/RAM 1968
77.4 £7.0 : 3 : : : 65.5 Acc/RV/RAM 1969
74.3 55.8 : : : : : 67.2 Ace/RV/RAM 1970
78.1 52.5 : : : : : 64.7 Acc/RV/RAM 1971
: : : ; : Acc/RV/RdM 1972
.778 .399 : : T —% : 1.573 FA/RV/RIM 1966
. 757 .379 : : ! I ] : 1.639 FA/RV/RAM 1967
. 760 L3276 : : : _ 1 : 1.639 FA/RV/AdM 1968
.7085% .426 ; : . * | 2.012 FA/HV/RdAM 1969
.6684 .321 : : T : : 1.075 FA/RV/RAM 1970
.630 . 300 : i : A : 1.300 FA/RV/RdM 1971
: : : : : FA/RV/RAM 1972
23.4 22,1 : : : : : 11,5 IA/RV/RdM 1966
22,7 21.9 : : |-_D : : ; 18.3 IA/RV/RdAM 1967
23,7 21.5 : : : ; i 23.9 IA/RV/RAM 1968
23.8 22.7 : i : : t 22.6 IA/RV/RdM 1969
22.4 19.6 : : : : 23.3 IA/RV/RAM 1970
22.8 18.7 : i [ : : 21.5 IA/RV/RAM 1971
: : ; IA/RV/RAY 1972
*figures represent
actual value TUSCULA COUNTY
times 10°?

Source: David K. Dawmkot and William T. Pollock, Development of Highway Safety Pro-
gram and Project Evaluation Criteria Accident Experience Characterization,
Highway Safety Research Institute, The University of Michigan, Ann Arbor,
Michigan, Noveaber, 1971,




APPENDIX C

COMPARISON OF COUNTIES WITH HIGH
FATAL ACCIDENT EXPERIENCE
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APPENDIX C

COMPARISON OF COUNTIES WITH HIGH FATAL ACCIDENT EXPERIENCE

Percentage of Accidents Involving Drinking Drivers, Percentage of Drivers
Residing in County Where Accident Occurred, and Percentage of Conviction
of State Police D.U.I.L. Arrests.

% of Accidents Percentage of Drivers % Conviction
Involving Residing in County of D.U.I.L.
County Drinking Drivers  Where Accident Occurred Arrests
Fatals Injury Fatals Injury State Police
1971-72 1971-72 1971-72 1971-72 1972
Huron 37.5 30.7 80.6 70.9 61
Sanilac 653.3 30.0 83.3 62.2 72
Hillsdale 45.5 24 .4 80.0 66.3 50
Barry 62.5 21.5 56.3 57.8 100
Gratiot 23.1 22.5 54.1 61.9 60
Cass 60.0 26.6 58.5 53.9 81
Tuscola 32.4 16.3 56.5 69.3 71
Livingston 35.5 25.2 57.1 55.2 54
Eaton 57.6 24.9 48.8 65.0 74
Lenawee 55.0 24.7 74.5 74.4 78
Monroe 30.6 26.8 64.9 68.3 71
St. Clair 45.5 26.1 77.4 79.0 90
Berrien 45.0 22.4 67.5 77.8 85
Saginaw 33.8 18.7 67.0 82.4 40
Washtenaw 56.7 20.4 49.0 69.3 82
Genesee 42.0 20.7 77.7 86.8 55

Source: "Fatal Crash Reduction Program," Federal Application for Highway
Safety Funds, Michigan Department of State Police, Office of
Highway Safety Planning, Lansing, Michigan.
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APPENDIX D

DATA EXAMPLE: RURAL TOTAL ACCIDENTS BY TIME OF DAY,
DAY OF WEEK (DRINKING INVOLVED)
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APPENDIX D

DATA EXAMPLE: RURAL TOTAL ACCIDENTS BY TIME OF DAY,
DAY OF WEEK (DRINKING INVOLVED)

Cass County, January-May, 1972.

Time of Day Total Mon. Tues. Wed. Thurs. Fri. Sat. Sun.
0000 to 0100 15 {(13%) 2 2 1 1 2 5 2
0100 to 0200 9 (8%) 1 1 2 5
0200 to 0300 16 {14%) 2 2 2 1 1 3 5
0300 to 0400 12 (10%) 2 1 2 7

0400 to 0500 2 {2%) ] 1
0500 to 0600 1 (1%) ]

0900 to 0700 2 {2%) 1 1
0700 to 0800 1 (%) 1

0800 to 0900 1 (1%) 1

0900 to 1000
1000 to 1100 1 (1%) 1
1100 to 1200

1200 to 1300 2 (2%) 1 1

1300 to 1400 4 (3%) 1 2 1

1400 to 1500 3 {(3%) 1 2

1500 to 1600

1600 to 1700 2 (2%) 1 1

1700 to 1800 4 (3%) 1 3

1800 to 1900 5 (4%) ] 4

1900 to 2000 3 (3%) ] 1 1

2000 to 2100 6 (5%) 1 1 4

2100 to 2200 7 (6%) 1 4 2

2200 to 2300 7 (6%) 2 1 i 1 1 ]

2300 to 0000 12 (10%) 2 1 1 3 2 2 1
Total 115 12 10 8 8 17 36 24

(10%) (9%) (7%) (7%) (15%) (31%) (21%)
Source: “Fatal Crash Reduction Program,” Federal Application for Highway

Safety Funds, Michigan Department of State Paolice, Office of
Highway Safety Planning, Lansing, Michigan.
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DATA EXAMPLE: RURAL FATAL ACCIDENTS BY
TIME OF DAY, DAY OF WEEK
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APPENDIX E

DATA EXAMPLE: RURAL FATAL ACCIDENTS BY
TIME OF DAY, DAY OF WEEK

St. Clair County, 1971/January-June, 1972.

Time of Day Total Mon. Tues. Wed. Thurs. Fri. Sat. Sun.
0000 to 0100 3 (6%) 1 2
0100 1o 0200 1 (2%) 1
0260 to 0300 6 (12%) 1 4 1
G300 to 0400 1 (2%) ]
0400 to 0500 1 (2%) 1
0500 to 0600 1 (2%) ]
0600 to 0700
0700 to 0800 1 (2%) ]
0800 to 0900 2 (4%) 1 1
0900 to 1000 1 (2%) 1
1000 to 1100 1 (2%) 1
1100 to 1200 2 (4%) 1 ]
1200 to 1300 4 (8%) 1 2 ]
1300 to 1400
1400 to 1500 3 (6%) 1 1 ]
1500 to 1600 3 (6%) 1 1 1
1600 to 1700 1 (2%) 1
1700 to 1800 3 (6%) 2 ]
1800 to 1900 1 (2%) 1
1800 to 2000 7 (15%) 1 ] 2 ] 2
2000 to 2100 2 (4%) 1 ]
2100 to 2200 2 (4%) 1 1
2200 to 2300
2300 to 2400 2 (4%) 2
Time not stated 1 (2%) 1

Total 49 3 4 3 10 q 12 13

(6%) (84) (6%) (20%) (8%) (25%) (27%)

Source: "Fatal Crash Reduction Program,” Federal Application for Highway

Safety Funds, Michigan Department of State Police, Office of
Highway Safety Planning, Lansing, Michigan.

139



APPENDIX F

MANPOWER DEPLOYMENT OF EXPERIMENTAL COUNTY
STATE POLICE PERSONNEL
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County

. — —————— . -~ > > = =

Cass

Tuscola

Hillsdale

Eaton

St. Clair

Berrien

Total

Souvce:

141

7 of 7 of
Accidents Fatal
Involving Accidents
Total Total Drinking Ccecurring
y . . Drivers During
Men Officers / Shift Hours Man Occurring Hours of
Assigned Hours  Ouring Hours Special
of Special Patrols
Patrols-1972 1971-1972
6 2 1 pm Fri 9 pm Fri
4 8 pn Fri 4 am Sat
2 6 pm Sat - 2 am Sun
4 8 pm Sat - 4 am Sun
4 2 pm Sun - 10 pm Sun 144 50 36"
8 8 S pm Fri 3 am Sat
4 6 pm Sat - 3 am Sun
q 7 pn Sat - 4 am Sun
4 3 pm Sun - 7 pa Sun
4 6 pn Sun 10 pm Sun 184 51" 44
& 2 5 pm Fri 3 am Sat
4 7 pm Fri 5 am Sat
6 5 pm Sat 3 am Sun 120 48 32.
8 4 5 pm Fri 3 am Sat
4 7 o Fri 5 am Sat
4 5 pn Sat 3 am Sun
i B pm Sat 4 am Sun
i T pm Sun - 6 pm Sun 200 50.. 42..
10 K4 2 pm Fri 10 pm Fri
4 7 pm Fri 3 am Sat
4 8 pm Fri 4 am Sat
2 12 n Sat # pm Sat
4 7 pu Sat 3 am Sun
4 8 pm Sat 4 am Sun
4 4 pm Sun - 8 pm Sun
6 6 pm Sun 10 pn Sun 200 93.. a1
}2 4 1 pm Fri G pm Fri
4 7 pm Fri 3 am Sat
i 9 pm Sat 5 am Sat
4 1 pm Sat - o pm Sat
4 7 mw Sat 3 am Sun
4 8 pm Sat 4 am Sun
4 } pu Sun 5 pn Sun
4 3 pm Sun 7 pm Sun
4 % pm Sun - 9 pm Sun 240 _5¥ 231
50 1,088 537 a7.

"Fatal Crash Reduction Program,” Federal Application for Highway Safety Funds,

Michigan Department of State Police, Office of Highway Safety Planning,

tansing, Michigan.
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MICHIGAN STATE POLICE POST
DAILY REPORT
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[ MICHIGAN STATE POLICE POST DAILY REPORT
Lo ntion Date
MEH WAH HOURS 2n—u_j Thes Monih
Avsigned oo ivnneen . e |OnDuly Liiiiiiiiisy e .. | Traffic Patral L. hsarwm e ———
From vther posis, ... At ather poste ., ..... — ___ _loOther Testlic Work .., ..., e b |
On Pa33 . .vavasanias . Complsint 3. 1-), 4 incl. R J83% ... . _____
lSirlr. or Accident . ..., . .2 Complsint 3.5-3.7 incl, ,.... 0.0 “ra b
Totad oo erinnn 777”__,__( Tots) .., .. Semaaaae Compleint T &2 ,.,....... S VU
"Man Days this Month Complaint S & & ... vieiranans S o - P S
! Complaint 4 ..o eenans P [ —_
COMPLAINT RECORD This Dats This Munth Other Fire Marsha) Work o vvuiainveran om0 iy oo —_—
Cumplants secaavesd oL, PO o Civil Delense Work ... ... ..00... e
From alther pusts ... ... i rerea e e YComm. Relatwns, Juv, Wotk o Loaa e
by vomptaint BEesis L Report Waling oo ia i esvnann .-
HILEAGE Thin Dale Thin Munih Desk Asmignment - _
Tralf1c paltol .y o on cneeatansnn e e B Admin, A SupETVISION L e — e - l. _
Traflee romplesnt ... ..., .. ... P R P o Teamang oo e e
Other comPlamt L., v r e e e ___ M Fatigue ... e e e i
L0 LT O T U X L N Other Dty e s _ ____T__ o
Tl ..., L., P, e e . Totwl o0 1
PATROL RECORD This Detr © This Munth
FILE CLASS OF POST COMPLAINTS RECEIVED |
Filr Class Thin “."' - I - .';f.;" Maonth Cor Houts vn Petrel ., .. ... P R R
T . e .t R _ FTealfic Offense ATHeats ., ooenneon.. e b~ _
L . _I_ e = _ Other Paten] Arecsts
L e ie e ___I_,_,_ . Cara Asmanled ... ...
LI . ) _ - . _ [ Carn Investipated .,
[ . i Property Inspectlions oL ouer i s an i s
L3 H _ lLagqune Inspections ., ... JET
1 } | Verhal Warmngs L. PRI Y
L Othet PerformalCe Loy e i nsae e S
’ Tutal 35 & A ancl., o oL [ S
Tastal . L ., Total oo P
TRAFFIC PATROL MILEAGE AND HOURS 8Y TYPE OF HIGHWAY
Tape ol Hhighaay Man Heure [ ’ Cur Haours )
This Diate This Munth 'I This Date ' ------
Freewmy v s e _ . l
Iher Teunklime ooy o une e en . _ i
County Huewds oo 0o R -
Totud o PP
PERSONHEL OH TEMPDRARY ASSIGNMENT AT OR FROM POST
Hume an.d Hank i Tempisary Aablaited Tu
. . e . —
i
I - f JRSR - —_— s
: b — e
t R [ [N U—
_ l | e
Y - - - H - e ————
i i
- —_ i - = . - ——

|
b
}

Sophalurs ol Camunanding Othcer

(USE REVERSE SIDE IF NECESSARY)



APPENDIX H

MICHIGAN STATE POLICE OFFICER'S
DAILY REPORT
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UD-1 {Nev. 8401

MICHIGAN STATE POLICE ODFFICER'S DAILY REPORT

Hame wnd Haow

Flatiun Date
Off ety - Reason TS TmTTT T ommemmm n mmmmmnm ot - T T T T T emputety Stalion - T ]
HOURS . Trattie Patrnl ARRESTS 1 2
Frernay ther Teunkline Counly Hnals ] 2
— L 1 ! . SO L S T b | Tratti Ofteane Amrests ., .
I j oo 1. . l,,, RN R - e Other Patwol Atresia .., ....ue. '
Oiher Traltie Work {al vvurl, prosccutoss, efc., onfralficy oo v, J— Olher Complaint Asrests L., ........
Comrplent (File cluss 3. 1+3 0 el & 183 .., . .. ....... sane —_——— o b e J Tutal Arrests sau it R
Complainl (Fale ofuss 3 5- 07 mell) i i e i tiaaaeasanrs _ T
Complaant 1File ¢luns 1 & 1) _ o ___ JPATROL PERFORMAMCE 1 q
Complamt tFile vlass < & o1 L, - ,, Cars Asmjaled . ..., .. e -
Complan 1 ¥F1Ie class by, i _ Curn Invesligaled ..., e eeranas —
Other FareMarshal Wark -0 oL a0 . e - - - Propenty Inspoctions oo viaannnne o b
Covil Defonse Work. ... . oL, ke e ,‘- _ Liguot [nepections
Commurity Helalions « Juvemle Yors 0 L., P R T, Verhul Marmnps ...,
Repart WHUINE | L. e e e e e - Voo o ey Perfurmancd oL [ S——
Dieak ASBIEAMENT L. L ot i ittt i a e e e e e N i . Totul V5 & L0 Acordents L, P G
Admamerration and Supersisom . A b et e R ; . - |
Trawminw .. L e a e e . __JCOMPLAINT RECORD 'T ?
Fatpue Work ... 000 . e me et e e P l . _ Oryinkl Comp. Invesugalions | ... —-
Othee Pruty C 0 L L i A e - l Ctnnal frost Comp.investigatuions 0§
Foval Mowrs 0 e | LSupp Comp. [Invectipgations .. .

WILEACE

; § TRAFFF BATROL | Toasl
Tralfve Tanaplas Ohrr Comsdat | Other ! Frermar b Oer Taunkboes | County Wosd i Pateed Mira
1 2 o T S o ___Z___'u L oz i A 2 . | N
: ; , ! i !
ACTIVITY T res Lt s Tiatial Arca four Milvewr | o Mileagr iuull M. Currra b
Terme Keqord 1 } i
H .
| -
t - -
- - - + - - - I
e e A - e
)
+ -
!
- o1
- i _ - _ e e e R
—— - - — e e U, -
i
[ i - R - IO N, e

(USE REVERSE S1DE (F wECEISARY]
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DEPARTMENT OF STATE POLICE
ATTENDANCE REPORT
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APPENDIX J

OTHER PATROL AND COMPLAINT ARRESTS,
SELECTIVE ENFORCEMENT OFFICERS
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Other Patral and Complaint Arrests, Selective Enforcement Officers, August-December, 1972.

R e I R L B R R R N

Offense

TrrEwrrTa

Berrien

e e w

Cass

LR

Eaton

R

Hills-
dale

St.
Clair

Tus-
cola

T A RA W e Aw Wi F T oo

Tatal

Assault

Assaulting a police officer
Assault with a deadly weapon
AW.0.L.

Bench warrant

Breaking and entering

Carrying concealed weapon
Consuming

Contempt and perjury
Contributing to delinquency of minor
Curfew violation

Disguising with intent to intimidate
Drunk and disorderly

Escapad from B.T.S.

Fireworks

Flieeing

Furnishing to minors

Gross indecency

Insanity

Interfering with police officer
Larceny

Littering

Malicious destruction of property
Mingrs in possession

Parole violation

Possession of a blank pistol
Ppssession of stolen property
Probation violation

Rape

Resisting arrest

Runaway

Shoplifting

Traffic warrant

Uncased gun

Unlawfully driving stolen auto
Violation of conservation law

Violation of controlled substances act

Violation of snowmobile laws

Source: Michigan State Police, East Lansing, Michigan.
reports, August-December, 1972,

O - —

— D2

25

N

N
1

—
™ s o — [}

-

36

2
i

it

28

1
1
26
12

AN}

—

Lo Y]

1 h

[5 5 T I—

O Py e ot 1t P\ L B B et (T med PO S et (T et ) = D

=~

[T}
WO~~~ — = th WO

—
=g =]
[ R =]

Project officers' daily activity



