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CHAPTER ONE 

INTRODUCTION 

This volume,  a review of the l i tera ture  on police procedures for 

enforcing certain unsafe driving actions (UDAs), was prepared under 

National High way Traffic Safety Administration (NHTSX) contract number 

DOT-HS-8-01827, enti t led "Police Enforcement Procedures for Unsafe 

Driving Actions." The review is one volume of a three-volume final 

report of work conducted under this contract. The remainder of the final 

r epo r t  is presented in "Volume I: Summaryff and "Volume 111: Field 

Studies.It The project was conducted by staff  of the Policy Analysis 

Division of The University of Michigan Highway Safety Research Institute. 

The UDAs treated in the review are: 

a speeding, 

following too closely, and 

driving left of center. 

Much of the review concerns the speeding U D A  because of the large 

traffic safety problem i t  creates  nationwide and because of the great  

volume of literature that exists on speeding, 

This review was conducted as a part of a joint effort supported by the 

police enforcement contract  and another NHTSA contract  of broader 

scope entitled IfIdentification of General Deterrence Counterm easures for 

Unsafe Driving Actions" (Contract number DOT-HS-7-01797). The part of 

the review that  is applicable to  coun te rmeasures  o t h e r  t han  those  

employed by police agencies is presented i n  a separate volume to be 

published as a part of the final report of the general deterrence project. 

The term "police enforcement procedure" as used in this review is 

defined as follows: 

A pol ice  e n f o r c e m e n t  p rocedure  is  a sequence of tasks 
pe r fo rmed  b y  pol ice  personnel  t o  d e t e r  d r i v e r s  f r o m  
committing UDAs. 



This definition specifically excludes the process of designing tasks or 

sequences of tasks. 

OBJECTIVES 

The gene ra l  ob j ec t i ve  of the review was to  identify and discuss 

literature germane to three UDAs. Specific objectives were to: 

describe police enforcement procedures in terms of their 
objectives, activities, and resource requirements; 

i d e n t i f y  l ega l  f a c t o r s  t h a t  in f luence  the  use of the 
procedures by police agencies; 

determine the effects  of the procedures on traffic safety 
and related variables; and 

e identify knowledge gaps that  need to be filled by future 
research. 

This volume is one work product developed to support a larger analytic 

study. The report is a collation of the identified literature, and i t  is not 

intended as a cri t ical  review, analysis, or synthesis. It is designed as a 

tool to support analysis. The summary volume (Volume I )  of this project 

presents analytical findings and more specific recommendations. -4 third 

volume contains information developed through telephone contacts and s i te  

visits with enforcement agencies and related organizations. 

DEFINITIONS OF THE SUBJECT UDAs 

As noted above ,  this  review deals with three UD-4s: speeding, 

following too closely (FTC), and driving lef t  of center  (DLOC) .  One of 

the first tasks of the review was to seek rigorous definitions of these 

UDAs. This search was not successful. Most studies ei ther did no t  

define the UDAs a t  all or defined them incompletely or ambiguously. 

Definitions that were found varied widely among the studies even though 

the same terminologies were often used. 

To help f i l l  this definitional gap, a substudy was int i t iated to  develop 

operational definitions of the three UDAs. Secause the definitions were 

needed by the companion project on general deterrence countermeasures 



as well as by this project, the substudy was supported by funds from both 

projects and involved the staff of both projects. The detailed results of 

the definitional study are  described in a separate volume to be published 

as a part of the final report of the general deterrence project (Jones, 

Treat ,  and Joscelyn 1980). A synopsis of the definitions is provided in 

Volume I of the police enforcement project. 

SCOPE AND LIMITATIONS 

Literature on police procedures for enforcing laws on all three UDAs 

defined above was sought in the course of the review.  Desp i te  an 

intensive search effor t ,  no  p e r t i n e n t  l i t e r a t u r e  was found f o r  t h e  

DLOC UDA. Further, only one document was found on e n f o r c e m e n t  

p rocedu re s  f o r  FTC, although a few more documents describing the 

effects of police procedures for the speeding UDA on the FTC UDA were 

found. 

Thus, with a few exceptions, this review deals only with the speeding 

UDA, This limitation is stated here as a ground rule to avoid distracting 

r e p e t i t i o n s  of i t  throughout the reivew. Unless exp l i c i t l y  s t a t e d  

o the rw i se ,  all of t h e  d i s c u s s i o n  i n  t h i s  d o c u m e n t  p e r t a i n s  t o  

speeding.  Procedures for enforcing laws pertaining to both types of the 

speed UDA defined in Volume I of this report were sought in the review. 

We found that  the documents usually did not specify which type of 

speeding UDA was the target of a given procedure, but most seemed to  

be a i m e d  a t  t h e  abso lu te - speed  U D A .  When t h e  t a r g e t  was a 

relative-speed UDA, the specific conditions under which a driving a c t  was 

so classified were not stated in the report or article. The actual use of 

the 95th percentile criterion for determining when to initiate enforcement 

action for speeding was not reported i n  the literature. Nor was there 
any expl ic i t  ment ion of t h e  use of t r a f f i c  flow in fo rma t ion  fo r  

deter mining an enforcement threshold for relative-speed UDAs. 

Finally, our review emphasizes more recent  l i tera ture  and discusses 

earlier literature to provide a historical perspective. Also, earlier work is 
discussed when there are no recent publications that  cover a particular 

topic. Previously published reviews i n  one important area of research, 



t h e  e f f e c t  of en fo r cemen t  p rocedures ,  a re  compiled separately i n  

Appendix B for ready reference. 

APPROACH 

This review was a part of a larger review that addressed a wide range 

of countermeasures against the subject UDAs. In addition to  the police 

enforcement countermeasures that  are  of concern here, l i tera ture  on 

adjudication, social influence, public information, and citizen-participation 

coun t e rmeasu re s  was reviewed.  Theor ies ,  concep t s ,  and factors 

influencing deterrence, driver decision-making, and risk-t aking were also 

sought, This approach was essential for developing information for use in 

attacking the UDAs along a broader front ,  as required by the general 

d e t e r r e n c e  p ro j ec t .  However,  i t  was also beneficial to  the police 

enforcement project in providing more avenues to  relevant mate r ia l ,  

thereby reducing the risk of overlooking documents of interest. 

Literature on police procedures and their e f fec t s  was sought from 

s e v e r a l  sou rce s ,  our own HSRI library being used as a source most 

frequently. Other major sources were the International Association of 

Chiefs of Police, the Criminal Just ice Periodical Index, the National 

Criminal Justice Reference Services, the National Safety Council, the 

Northwestern University Traffic Institute, the Transportation Research 

Information Service, and the NHTSA library. 

The documents obtained from these sources included police manuals, 

journal articles, research reports, ar t icles i n  t rade magazines, and sales 

brochures, among others. Most of the manuals described how to perform 

police traffic tasks such as approach a car, approach a driver, and write 

a c i ta t ion.  The art icles and reports often contained descriptions of 

innovative or experimental police programs in ci t ies,  counties, or s t a tes ,  

and sometimes described evaluations of police procedures. However, most 

documents d id  not contain an evaluation of the procedures described. 

There was l i t t le  information on all aspects of a given procedure, and only 

one study (Darwick 1977)  of police procedures for a U D A  of interest  

( exceed ing  the  5 5  m p h  national maximum speed limit) a t tempted to 

document a range of procedures comprehensively. 



One of the objectives of the review was to  describe the resources 

used in given procedures. For our project,  a particularly i m p o r t a n t  

r e sou rce  was the equipment used by police to de tec t  and "measure'' 

UDAs. A wide range of measurement equipment was identified in the 

search,  including radar, VASCAR, the Following Too Closely Monitor, the 

Visual Speed Indicator, ORBIS, vehicle sensing devices, closed-circui t  T'J, 

and high-speed camera s .  Many of t h e  documents  describing this 

equipment included an assessment of it ,  instructions on how to use i t ,  and 

i t s  cost. A separate  appendix listing and summaries of major source 

documents about equipment has been provided (Appendix D). 

ORGANIZATION OF THIS VOLUME 

The review is presented i n  two formats. The f irst  of these is a 

narrative synopsis of relevant literature. This synopsis, the body of this 

report ,  is presented i n  five chapters, including this introductory chapter 

(Chapter One). Chapter Two discusses enforcement procedures within the 

context of the other functions of police traffic services. Two classes of 

p rocedures  a r e  t r e a t e d :  g e n e r a l - d e t e r r e n c e  p r o c e d u r e s  a n d  

spec ia l -de  ter rence procedures. The former are  aimed a t  creating a 

deterrent threat among drivers who a re  not actually apprehended for a 

t raf f ic  law violation, while the l a t t e r  are  concerned with deterring a 

special group of drivers who first must be apprehended for a violation. 

Legal factors that  inhibit or preclude the use of certain procedures in 

some jurisdictions are also discussed in  Chapter Two. 

Chapter Three discusses empirical literature dealing with the effects 

of police procedures on three types of traff ic variables: t r a f f i c  flow 

variables, t r a f f i c  crash variables, and traffic law violations. Each class 

of variables is examined with respect to general-deterrence procedures 

and special-deterrence procedures. 

Chapter Four reviews l i tera ture  on the allocation of police resources 

among enforcement procedures. The review identif ies phi losophies ,  

policies, and s t ra tegies  for assigning police manpower and equipment as 

functions of location, time, and type of procedure. 

The last section (Chapter  Five) summarizes the findings of the three 



preceding sections. It also presents the authors' conclusions about the 

overall state of knowledge in the field and makes recommendations for 

filling identified gaps in the literature. 

The second format used in this review is a series of appendices that  

present information on types of literature, This format differs from that 

used in the body of the document, in that the information is organized by 

source document rather than topic. 

Appendix A con t a in s  a t abu l a r  p r e sen t a t i on  of the descriptive 

literature on enforcement procedures and their effects. Appendix B lists 

and discusses  a collection of empirical l i tera ture  on the nature and 

effects of procedures. 

Appendix C sum marizes l i tera ture  on police procedures for enforcing 

violations of a subclass of traffic laws that is of current interest ,  the 5 5  

mph na t iona l  maximum speed limit. Most of the documents in this 

appendix are descriptive and nonempirical. 

Appendix D deals with measurement techniques and instruments used 

for enforcing laws on the subject UDAs. Each source document in this 

appendix is summarized in terms of the characterist ic  measured, the 

measurement technique, and the measurement method. 

Appendix E summarizes representative statutes and court cases dealing 

with the legality of certain police enforcement tac t ics  and the use of 

certain detection and identification equipment. 



CHAPTER TWO 

ENFORCEMENT PROCEDURES 

This chapter  of the  review presents descriptions of police enforcement 

procedures for relevant unsafe driving actions (CD As). The concern here 

is the "what" and l1howf' of enforcement procedures rather than their 

ef fect  or value. Legal factors that  a f fec t  the selection and use o f  

procedures are also considered briefly. Literature on the performance and 

effectiveness of procedures and literature on the  allocation of resources 

among procedures are discussed in later sections. 

The literature describing operational procedures is surprisingly sparse. 

Most research reports  and journal articles discuss procedures incidentallv 

in the course of describing an experiment or 'fcrackdown.l' We have found 

only one study with the explicit objective of identifying and describing 

relevant procedures, and that  study was l imited t o  one  t r a f f i c  law 

violation--exceeding the 5 5  mph national maximum speed limit (NMSL). 

The study was performed by the  International Association of Chiefs of 

Police (IACP) under contract number DOT-HS-6-01345 with NHTSA and is 

reported by Darwick (1977). Because of i t s  relevance to  other soeeding 

UDAs, the I A C P  study is ci ted extensively in this section, alone with 

other l i tera ture  tha t  deals with enforcement p rocedures  i n  a more  

peripheral way. 

As will be seen,  each procedure is made up of several component 

subprocedures. While the  components a r e  r e l s t i v  ely f e w ,  poss ible  

combina t ions  of them in to  full procedures a r e  many. This section 

concentrates on components of procedures and discusses a few of their 

more  com mon combinations as illustrations of full procedures, The 

discussion of specific procedures is preceded by a background discussion of 

the  role of enforcement i n  police traffic services in general and traffic 

safety in particular. 



ENFORCEMENT AND POLICE TRAFFIC SERVICES 

Enforcement is one of the three most common traditional approaches 

to managing the negative effects  of our nation's Highway Transportation 

Systems (HTS). Enforcement and the other two approaches, education and 

engineering, were a t  one time called the "three Esff of traffic safety. 

Enforcement, in this context, encompasses all police t raf f ic  services and 

is concerned with the day-to-day regulation of human behavior. As one 

authority put it: 

I am sure, of course, that traffic law enforcement is at  least 
one of the most important act ivi t ies by which we can deal 
effectively with the motor vehicle traffic problem and reduce 
accidents and losses. (Ashworth 1959, p. 22.) 

This same writer also recognized that the reduction of accidents is an 

extremely complex problem and that there is no one "simple answerf' tha t  

will solve this problem. As he stated: 

I am equally sure that  police enforcement cannot do the job 
that must be done all by itself. In fac t ,  it now seems clear 
t h a t  t h e  r o l e  of e n f o r c e m e n t  and  t h e  i n f l uence  of 
enforcement tend to  change, from time to time and f rom 
situation to  situation, and that  i t  must be related to manv 
other factors which have nothing t o  do with t h e  law or 
enforcement. (p. 22.) 

O the r  agenc ies  ( m o t o r  veh ic le  d e p a r t m e n t s ,  c o u r t s ,  insurance 

companies, etc.) also exist to regulate driver behavior either directly or 

indirectly, but the police have the responsibility to ensure that the svstem 

continues to function efficiently. The primary stress i n  the l i tera ture  is 

that ,  among the three basic components of the system (drivers, vehicles, 

and roadways), the police can exert significant influence only on the 

driver. Some police agencies conduct vehicle inspections or perform 

certain kinds of traffic engineering, but their primary goal is to requlate 

the behavior of the people who use the system. 

Of the other agencies helping regulate human behavior in the system, 

t h e  d r ive r  licensing process can only screen out the most obviously 

defective driver applicants. There is no guarantee,  however, that  these 

r e j e c t e d  appl icants  will not use the system. The courts and motor 



vehicle departments also act to regulate the use of a driver's license once 

issued, but again there is no guarantee that  a person without a license 

will refrain from driving. In fact, statistics on arrests for driving. while 

under suspension or revocation reveal that a surprisingly larqe percentage 

of d r i ve r s  a r e  not  d e t e r r e d  from driving by official denial of this 

privilege (Coppin and Van Oldenbeek 1965). In the end, the responsibility 

for enforcing licensing regulations and court decisions becomes a police 

function. 

In t h e  mind of t h e  public, the police represent a public service 

agency. While the police were originally forrned for the single purpose o f  

law enforcement, over the years they have been continually looked to 

when the need has arisen for some public agency to perform an additional 

service. Thus, we often see  the police in a role that is quite unrelated 

to law enforcement. This view, coupled with another public imaqe of the  

pol ice  as  the ' 'righter of all wrongs,'' has resulted in  a profusion of 

unrelated tasks being thrust upon the police. 

It is quite clear that  police agencies have assumed traffic supervision 

responsibilities simply because there was no other agency available to  

handle the task. -4s one early report of a New 2ne;land town notes: 

By 1908, however, a serious traffic problem had developed and 
a new use for bicyclemen was found. Although there were 
only 700  automobiles registered i n  the  City of New Haven, 
seven pedestrians had been killed in 1908 alone. To cope with 
this situation, Chief Cowles se t  up an embryonic  t r a f f i c  
division composed of the  bicyclemen and two patrolmen on 
foot. (New Haven Police Department 1961.) 

The reasoning the Chief used to support this program was, in his own 

words: 

On account of so much reckless driving of automobiles about 
the city, I decided on April 1, 1908 to detail two patrolmen in 
plain clothes, their special duty to be on watch for violation 
of the automobile laws, (Price 1969.) 

I t  is reasonable to assume that  most police agencies got inta the 

traffic supervision business in much the same way. 

To examine the nature of police traffic responsibilities and practices, 



i t  is necessary to identify each function or service that the police provide 

to the motoring public. It is apparent from review of the l i tera ture  and 

from discussions with experienced police officials that ,  on a national 

basis, the police perform four relatively common or primary functions on 

the roadway: 

a traffic law enforcement, 

a accident management and investigation, 

e traffic direction and control, and 

a general motorist services. (Fennessy et al. 1968, p. 2 5 . )  

To understand the f irst  function (which is the subject of this review) 

it is necessary to view it within the context of the other three functions. 

T r a f f i c  law enforcement is conducted i n  conjunction with the basic 

surveillance and patrol function of police agencies. The basic assumption 

under lying t r a f f i c  law enforcement is that  drivers reqularlv violate 

(inadvertently or deliberately) the guidelines or rules that  a r e  established 

to  promote safe  use of the highway system. The basis for these laws is 

the body of system-usage customs that has developed over the years. I n  

a Northwestern University Traffic Institute publication, this development 

is traced as follows: 

When automobiles f irst  appeared on the highway it became 
necessary to establish certain rules as t o  how individual  
drivers should use the highway. Since most conflicts occur 
because two vehicles a t t empt  to occupy the same space a t  
the same time it is not surprising that most early traffic laws 
were concerned with specifying who had the immediate right 
to  use the road. As motor vehicles became more numerous, 
highway systems more extensive, and people learned more 
about the problems involved i n  driving, additional laws were 
derived to define safe  driving i n  qeneral. (Nor thwes t e rn  
University Traffic Institute 1959.) 

As this comment indicates, these rules do not re la te  to  behavior that  

is necessarily bad; they exist to encourage behavior i n  accord with a 

generally accepted form. As stated earlier, a key assumption underlying 

t raf f ic  law enforcement is that  drivers do not voluntarilv regulate their 

behavior to conform with the norms established for system usage and, 

theref ore, these norms must be enforced with punitive measures-orimarily 



fines, but occasionally revocation of driving privileges or imprisonment. 

The objectives of enforcement in regulating driver bebavior are: 

to develop, through the application or threat of application 
of an enforcement symbol or e n f o r c e m e n t  a c t i o n ,  ap  
avo idance  r e a c t i o n  on t h e  p a r t  of the  driver toward 
potentially dangerous behavior, 

e to remove obviously dangerous drivers from the hiqhwav 
transportation system, 

e t o  e d u c a t e  d r i ve r s ,  e i t h e r  th rough  direct  contact  or 
observation of enforcement action, about the implications 
of driver behavior that differs from the accepted norm, and 

e to  induce compliance with t raf f ic  laws and ord inances  
through continuous enforcement pressure. 

The second  func t i on  of po l ice  t r a f f i c  s e r v i c e s  i s  a c c i d e n t  

managemen t  and i nves t i ga t i on .  The term ''aceident investigation" bas 

come to  represent ,  in police usage ,  a l l  po l i ce  a c t i v i t i e s  t h a t  a r e  

performed i n  connection with a t r a f f i c  crash. -4 commonly acceoted 

definition has been provided by Baker and Stebbins (1964) as follows: 

. . . t h e  p a r t  of s t r e e t  or  highway t r a f f i c  supervision 
performed by police i n  connection with t raf f ic  a cc iden t s .  
This a c t i v i t y  inc ludes  but  is not  necessarilv limited to 
a c c i d e n t  r e p o r t i n g  b y  pol ice ;  o n - t h e - s c e n e  a c c i d e n t  
investigation; f 0110 w-up accident investiqation; police traffic 
law enforcement arising from the accident;  police t r a f f i c  
direction and other emergency services to orevent additional 
injury, damage or loss; and preparing i n  addition to  a routine 
t raf f ic  accident report ,  a traffic citation or special accident 
investigation report stating conclusions about how and w h v  the  
accident occurred. (p. 17 2.) 

The International Association of Chiefs of Police has adooted a resolution 

concurring in the use of the  Baker and Stebbins definition of Po l i c e  

Traff ic  Accident Investigation. In addition, they have also approved the 

definition below concerning the distinction to be made between "reported" 

and "investigated" accidents: 

O n - t h e - S c e n e  A c c i d e n t  I nves t i ga t i on .  A11 police traffic 
accident investigation at  the first visit to the scene a f te r  the 
accident for the purpose of gathering information and handling 



the emergency. 

Fo l l ow-up  I n v e s t i g a t i o n .  All po l ice  t r a f f i c  accident 
investigation except on-the-scene acc iden t  i nves t i ga t i on ,  
comple t ion  of t h e  o f f i c i a l  t r a f f i c  a cc iden t  report  and 
appearance in court in connection with the accident. 

T r a f f i c  Acc iden t  Repor t ing .  Collecting information for, 
preparing, and submitting to  a designated agency an official 
report of a t raf f ic  accident by some person involved in or 
connected with the accident or by police who learn about i t .  
(International .Association of Chiefs of Police 1964.) 

The third function of police t raf f ic  services, t r a f f i c  d i r e c t i o n  and 

control, involves the following activities: 

1. Answering questions, especially about local t raf f ic  rules 
and how to reach places or routes. 

2 .  Indicating to drivers and pedestrians what to do, especiallv 
a t  congested points or where hazards make s t ree t s  and 
highways dangerous or difficult to use. 

3.  Making emergency rules for the flow of traffic when the 
usual r egu l a t i ons  prove i nadequa t e  or when spec i a l  
r egu l a t i ons  have not  been made t o  m e e t  unusual or 
unexpected or temporary traffic conditions. 

Additional t raff ic direction and control definitions have been specified 

in the Police Yearbook as: 

1. P o l i c e  T r a f f i c  Di rec t ion :  The part of police t raf f ic  
supervision that involves telling drivers and pedestrians how 
and where  they  may or may not move or stand a t  a 
particular place, especially during periods of congestion or 
i n  emergenc i e s ;  i .e. ,  genera l ly  a l l  po l i ce  ac t iv i t i e s  
necessary to ensure smooth and orderlv flow of traffic. 

2 .  P o l i c e  T r a f f i c  C o n t r o l :  The part of ~ o l i c e  t raf f ic  
direction which is concerned with the control of vehicular 
and pedestrian movement at a particular place on the road 
such as an intersection. 

3.  P o l i c e  T r a f f i c  E s c o r t :  The o a r t  of oolice t r a f f i c  
direction that involves mobile supervision of movement of 
one or more traffic units from one point to another. This 
may include directing movement of surroundinq vehicles 
and pedestrians by means of audible and visible signals in 



such a manner as to  permit f ree  and safe movement of 
the  vehicle or vehicles being escorted. ( I n t e r n a t i o n a l  
Association of Chiefs of Police 1961.) 

Yiller and Baldwin (1944) define the problem as follows: 

The problem of t raf f ic  control is f irst  one of area control, 
which consists of the plan and t e chn iques  involvinq t h e  
selection of routes, the separation of various types of traffic, 
determination of safe speeds, the elimination of conflicts both 
a t  in te r sec t ions  and between intersections as well as the  
provision for storing parked or standing vehicles. It is the  
result of planning by both enforcement officials and traffic 
engineers. 

U n f o r t u n a t e l y ,  c o o p e r a t i v e  effor t  between t raf f ic  enqineers and 

enforcement o f f i c i a l s  is o f t e n  no t  as f o r m a l  as  is needed .  The 

development  of such a plan often finds the t raf f ic  engineer and the  

enforcement planners operating independently of each other. 

The  l a s t  f unc t i on  of police t raf f ic  services is g e n e r a l  motor i s t  

services. The stranded or disabled motorist is increasingly Secominq a 

t op i c  of conce rn  t o  pol ice  t raf f ic  administrators. This problem is 

particularly acute on the controlled-access highway and in rural areas.  In 

an urbanized area the motorist can generallv cope with the situation 

through his own means, but when, for example, he is out of qas on an 

isolated section of the Inters ta te  System, with no means of reaching a 

gas station, he looks to the police for assistance. Typical services that  

the police may provide to a motorist in this situation include: 

e Relay a message, 

e Transport the motorist, 

Provide fuel or mechanical assistance (for coolinq system 
failure, tires, etc.), 

e Push or tow the vehicle, 

Supply first aid or medical assistance, 

a Perf or m a public safety service (e.q., removing hitchhikers, 
and responding to criminal incidents), 



0 Give information and directions. 

Bradford Crittenden, formerly Commissioner of the  Cal ifornia  Highway 

Pat ro l ,  has wr i t ten  of the problems a policeman can expect in terms of 

se rv ice  needs on the  In t e r s t a t e  System. Examples of such p r o b l e m s  

include: 

Mrs. X has a sick child and needs a doctor, Mrs. Y is having 
labor pains and her husband is rushing her to the hospital. 

Mr. Z was t ravel ing with another  car  and somehow the two 
vehicles got separated. 

Mr. Q has an urgent message for his brother who is right now 
on the highway. 

Mr. A has a f la t  t ire;  hlr. B is out of gas; 3'lr. C has a dead 
battery. 

Mr. F ,  who stopped for an hour to nap, was held up a t  gun 
point. 

Mr. G ,  who also stopped a t  a roadside park, was attacked and 
his wife assaulted. (Crittenden 1964.) 

Another article stresses that: 

The police a r e  the only organized "safe ty  group" in service 
three hundred sixty-five days a year, twenty-four hours a day, 
and by the na ture  of their  responsibili ty and au thor i ty ,  in 
direct contact with highway users. (Tamm 1964.) 

I t  is c lear  t ha t  motorist services, as well as other functions indirectly 

related to law enforcement, are becoming accepted police functions. 

P o l i c e  t r a f f i c  s e r v i c e s  a l s o  involve  many auxiliary and support 

functions. Safety education and public information a r e  among the most 

i m p o r t a n t  of these.  Safe ty  educat ion is usually d i rec ted  a t  spec i f ic  

persons or groups, while public information about t raff ic  is d i rec ted  more 

toward the genera l  public. The more highly specialized police agencies 

usually combine the two functions. In less special ized agencies ,  these  

functions are usually performed by both staff and field personnel. 

Since the theory of traffic law enforcement requires t h a t  both a f ea r  



of punishment and a belief in uomnioresence'' be ingrained in the drivinq 

population, a public information program that  gives wide publicity to  

police enforcement action is absolutely essential. -4s '(Tiller and Balclwin 

(1944) state: 

The value of t raf f ic  law enforcement is fully realized onlv if 
adequate publicity is given to  i t .  The deterrent  ef fect  of a 
single arrest  is increased by the publicitv it receives from the 
violator himself, but the department can multiplv the effect  
many times by publicizing totals of arrests and convictions for 
various offenses in particular areas and in the s t a t e  as  a 
whole. The distribution of this information can do much to 
keep the public conscious of the need for proper driving as 
well as to make them aware of the service and protection 
rendered by the department. 

In most agencies, safe ty  education often takes the form of lectures 

and film presentations to  schools and citizen groups and "campaigns" 

directed to specif ic groups (e.g., pedestrian safety, school safety, etc,). 

In some jurisdictions, police personnel are assigned full-time or  art- ti m e 

t o  t h e  schools to conduct driver training classes. Cooperation with 

official and unofficial traffic safety groups is also usually considered part  

of safety education activities. 

Other auxiliary functions of police t raf f ic  services varv among the 

jurisdictions. They include, or have included: 

0 driver licensing examinine; 
traffic engineering 
vehicle inspecting 
court services 
maintaining flpoundsfl for abandoned or junked vehicles 

e i nve s t i ga t i ng  hit-and-run i nc iden t s  and s t o l en  c a r s  
(Fennessy et al. 1968.) 

The preceding discussion briefly illustrates the extremely broad scooe 

of police activities in the traffic area and shows that enforcement is but 

one of those activities. This background is an essential prerequisite to 

interpreting the more specific literature on police enforcement procedures 

for the subject UD.4s. 



THE ROLE OF POLICE ENFORCEMENT IN TRAFFIC SAFETY 

Various views on the role of police enforcement in t raf f ic  safe tv  have 

been expressed by analysts and practitioners. The range of these views is 

illustrated by the following statements: 

T r a f f i c  law enforcement has as its pri ary objective the 
creation of a deterrent to violators and potential violators of 
t raf f ic  laws and regulations. One of the important kinds of 
deterrent thus supplied is the fear of fines, imprisonment or 
loss of driving privilege. (International Association of Chiefs 
of Police 1966.) 

En fo rcemen t  is d i r e c t e d  toward  developing negative or 
avoidance actions on the part of drivers. The principal power 
of en fo r cemen t  is t h e  power t o  punish or t o  make the 
consequence of committing a forbidden ac t  unpleasant. I f  
enforcement is frequent and certain this oroduces a stronq 
negative response to committing certain acts. If the negative 
implica tions developed through enforcement are strong enough 
they will  resolve conflicts concerning prohibited actions bv 
making the anticipation of unpleasantness outweigh temporarv 
desires to behave illegallv. (Northwestern University Traffic 
Institute 1959, p. 8.) 

The ult imate aim of t raf f ic  law enforcement is voluntarv 
compliance with traffic regulations on the part of motorists 
and pedestrians. Enforcement is a t  best a deterrent; it can 
be a compellant only when the potential violator is taken into 
cus tody  and is therefore physically unable to violate the 
law , . . Three purposes are served by enforcement contacts  
with violators. First,  any hazard resulting from the violation 
is immediately halted; second, opportunity is provided t o  
c rea te  a deterring influence which will keep the particular 
violator from further violations; and th i rd ,  i t  a f fo rd s  an  
opportunity for creating i n  tne minds of other drivers and 
pedestrians the fear of punishment i f  they violate. (Viller 
and Baldwin 1944.) 

Some time ago, a group of law enforcement officers were 
asked to define the word enforcement. Their replies were t o  
t h e  e f f e c t  t h a t  en fo r cemen t  is t h e  process of ensuring 
compliance with or observance of regulations. In a limited 
and technical sense, enforcement means compelling oeople to 
observe  t h e  r i gh t s  of o t h e r s .  -4 more near lv  c o r r e c t  
definition of the term . . . would be the overall process of 
encouraging, persuading, and finally, as necessary, compelling 
d r i ve r s  to exercise a due regard for the life, safety,  and 
property of others. (Kunz 1950.) 



The function of enforcement is to ensure compliance with 
laws and ordinances. It cannot ensure absolute compliance all 
the t ime by everyone, particularly in the area of traffic-the 
number of d r i ve r s  and veh ic les  and t h e  e x t e n t  of t h e  
opportunity to violate is simply too great .  (Northwestern 
University Traffic Institute 1959.) 

Our aim in police enforcement is directed toward educating 
the motorist into voluntary compliance with t raf f ic  laws. I 
am c e r t a i n  t h a t ,  in most i n s t ance s ,  t h e  recipient of a 
speeding summons has learned that the slight amount of t ime 
saved by his reckless driving is small com~ensat ion for the 
time lost answering the summons, and no compensation a t  all 
when he is involved i n  a bone-shatterinq accident. This is 
education. (Kennedy 1958.) 

A more useful framework for analysis can be constructed by envisaging: 

enforcement as a part of a larger societal control system that  a t tempts  

to  maintain t raf f ic  crash risk at some level that is acceptable to societv 

as a whole (Joscelyn and Jones 1978). We call this system the Traffic 

Law System (TLS) (Joscelyn and Jones 1972). Its operating; principle is 

deterrence, avhich presumes that a behavior (in this case,  a C D A )  can be 

prevented by the threat  of punishment. Theory has it that deterrence is 

accomplished through the effect  of the punishment i n  preventing the 

punished p a r t i e s  f rom commi t t i ng  f u r t h e r  UDAs ( ca l l ed  specia l  

deterrence) or by preventing drivers from committing UD'iZs even i f  thev 

a re  not caught and punished (called general deterrence) (Gibbs 1975; 

Zimmering and Hawkins 1973). 

The TLS tr ies to create deterrence threats bv performing four general 

functions: 

1. The generation of laws prohibiting the risky behavior !Law 
Generation) 

2 .  The enforcement of these laws (Enforcement) 

3 ,  The official determination of guilt for those accused of 
not complying with the laws (-Adjudication) 

4 .  The imposition of legal sanctions aqainst t hose  found 
guilty of disobeying the laws (Sanctioning) 

Enforcement operates i n  a special-deterrence mode through police 



apprehension of drivers who have already committed a CDA. C'suallv, the 

drivers a re  then referred to subsequent TLS components for possi5le 

punishment. When operating in a general-deterrence mode, enforcement 

a t tempts  to c rea te  a pe r cep t i on  of police presence and a s soc i a t ed  

punishment, and actual apprehension is not required. 

A variety of procedures have been used by police in at tempting to  

c r e a t e  spec ia l -  and g e n e r a l - d e t e r r e n t  threats. Special-deterrence 

procedures are often covert, since their objective is to catch drivers who 

have violated a U D A  law. Such procedures have been established as a 

part of Americana by the comic s t r ip  motorcycle cop who hides behind 

the signboard or the rube sheriff on TV who conceals his car just inside 

the county line. 

By contrast,  general-deterrence procedures tend to be overt  to create 

the impression that police officers are everywhere and that  anv violation 

will be followed by certain apprehension. However, covert procedures can 

also support general deterrence by creating a fear  that  a police officer 

might be behind every signboard or in every unmarked car. 

Another difference between special- and general-de t errence procedures 

is t h a t  the former require surveillance, detection, aoprehension, and 

sanctioning or presanctioning activity by the police. General-deterrence 

procedures do not, in general,  require these activities, hut may involve 

them in establishing a credible threat. 

In view of the different  roles played by police enforcement in special 

deterrence and general deterrence, the discussion of the l i tera ture  i n  this 

s e c t i o n  t r e a t s  these two basic types of procedures separately. The 

discussion covers both the nature of the procedures and legal factors that  

affect their use in an operational setting. 

GENERAL-DETERRENCE PROCEDURES 

The l i tera ture  indicates that  the components of general deterrence 

procedures tend to fall into four major categories: 

intensity of enforcement, 

visibility of enforcement symbols, 

patterns and configurations of patrol, and 



type of patrol vehicle. 

Procedural components i n  each of these categories are discussed in this 

section. 

Intensity of Enforcement 

The most obvious way of creating an increased atmosphere of ~ o l i c e  

presence is to have more police units on a given stretch of roadwav i n  a  

given time period. This may be accomplished by increasing the number 

of police units that patrol the roadwav, by increasing the frequencv of 

patrol of existing units, or by both. Either of these approaches will 

increase the probability that  a  driver will encounter a patrol unit i n  a  

given time period. 

The number of patrol units passed by a driver per mile of travel has 

been defined as the intensity of enforcement (?lic3aels 1960). Clearlv, 

NunSer of p a t r o l  u n i t s  on t h e  roadway 
I n t e n s i t y  = - 

Length of t h e  roadway 

A given level of enforcement intensity is achieved in the course of 

surveillance and basic patrol of the road way system. The International 

Association of Chiefs of Police (1964) s t a tes  that  it is fully a police 

responsibility to: 

Pa t ro l  public ways t o  observe all vehicle use and users, 
roadway and vehicle conditions and to deter would-be violators 
of traffic law. 

Some a u t h o r i t i e s  on t raf f ic  services claim that the most i m ~ o r t a n t  

standard that can be applied to  police traff ic services is the ability to 

patrol actively all road segments 24 hours a day. Scanlon 11961), for 

example, states that: 

Surveillance of the entire system twentv-four hours a dav 
every  day of t h e  year  is t he  p a t r o l  agency ' s  p r ima ry  
responsibility. Manpower should not be allotted for otber 
patrol functions of the system, such as the use of radar o r  
s e l e c t i v e  en fo r cemen t ,  un t i l  a d e q u a t e  su rve i l l ance  is 
accomplished. (p. 12.) 



It is also quite obvious that around-the-clock surveillance and patrol of 

all roadway segments is almost impossible i n  near lv  al l  l a rge - a r ea ,  

undermanned,  po l ice  jurisdictions. The problem basicallv concerns 

adequate manpower levels and the need to  manage these resources as 

effectively as possible. As Franklin Kreml (1953) stated on the police 

manpower problem a number of years ago: 

In s t a tes  the  problem is with rare exception, one of sheer 
inadequacy. In cities i t  is one of the effective use of the 
force available. (p. 42.) 

The amount of police supervision allocated to  individual road segments 

varies widely among the states (see Table 2-1). However, while length of 

t h e  pa t ro l  r o u t e  is one i m p o r t a n t  f a c t o r  in maintaining adequate 

surveillance, traffic density is another: increased t raf f ic  density appears 

to  increase directly the service demands placed on the police officer and, 

if most of his time is spent in responding to these demands, the level of 

surveillance or moving patrol time per police car may drop proportionallv, 

In regard to surveillance one publication states that: 

Some s t a t e s  recommend a minimum patrol frequencv on 
freeways of at  least one pass at  a given point each half-hour, 
and a somewhat  reduced  f requency  i n  r u r a l  a r e a s  and 
e l sewhere  dur ing per iods  of l igh t  t r a f f i c .  ( A m e r i c a n  
Association of State Highway Officials 1961, D, 12-13.) 

A policy of this sort may be applicable i n  some s ta tes ,  but i t  is clearlv 

impractical i n  s t a tes  that  are severely undermanned. On the countv and 

municipal levels, such a policy may be impossible because of other factors 

and demands (e.g., crime, nonpolice services, manpower limitations, nature 

of jurisdiction). 

In some jurisdictions, the use of 9elicopters and airplanes, operating in 

conjunction with ground vehicles, has proved helpful in maintaining a hiqh 

level of surveillance i n  order to locate sources of congestion, disabled 

vehicles, and accidents, as well as in the enforcement of t raf f ic  laws. 

Bad weather and darkness, however, limit the effectiveness of aircraft. 

Electronic surveillance (television, etc.)  of the freeway system has also 

proved helpful. Even so, twent y-four-hour-a-day surveillance of the 



C1 

4.: t 2  * 
D i i  3 - 1 -  

L C )  3.- x 
0 - m i ,  
- = 7 3 3  $!?&E$ 



I 
- 3 X W S  T C 1 m N  1 

I .d u 
m a i m -  m v a c  
b T V N N  F c m T -  



system, as recommended by Scanlon, is costly. 

Brackett and Edwards (1977) have considered strategies to increase the 

perceived intensity of enforcement without necessarilv increasing the 

actual intensity. The aim of these strategies was to  convince drivers 

that  a  roadway is patrolled every day; thus, the deterrent threat created 

by a patrol vehicle could be carried over to  days when the vehicle was 

absent. Patrol costs would thereby be considerably reduced. 

These investigators have varied the presence of patrol according to  

two  d i f f e r e n t  schedules: a  fixed rat io of patrol oresence to  ~ a t r o l  

absence and a decreasing ratio of patrol presence to  patrol absence. I n  

the first schedule, the patrol is present for three  of the davs of the 

working week and absent two. In the second schedule, police Dresence 

decreases gradually from continuous presence (five davs of the working 

week) to two days. For both, the days of the patrol vehicle's presence 

are selected on a random basis. 

This manipulation of patrol frequency draws heavily upon the concepts 

of behavioral reinforcement theory. In the above-mentioned work, the 

au tho r s  d iscuss  t h e  relat ionship of reinforcement theory to tnaff ic  

behavior; they note: 

Re in fo r cemen t  is gene ra l l y  regarded  as  any th ing  t h a t  
faci l i tates learning. In t h e  c a s e  of avo idance  l e a rn ing  
reinforcement is the avoidance of an unpleasant situation. In 
terms of the  t r a f f i c  s i t u a t i o n ,  d r i ve r s  have l e a rned  t o  
a s s o c i a t e  . . . the presence of a patrol vehicle with the 
possibility of receiving a t raf f ic  ci tat ion,  e i t h e r  through 
personal or vicarious reinforcement. (p. 13.) 

Thus, driver compliance with the t raf f ic  law is instrumental i n  avoiding 

traffic citations. 

Central to this entire reinforcement process, and to the manipulation 

of patrol frequency, is t h e  schedule  under which t h e  behavior  is 

reinforced. Two general kinds of schedules can be identified. Continuous 

or 100 percent reinforcement occurs when reinforcement is provided everv 

t ime the appropriate behavior appears. This is akin to  a patrol unit 

always being present and in view on a particular s t re tch  of roadwav. 

Part ial  or intermittent reinforcement schedules also reinforce the behavior 



of concern but not on every occurrence; for example, a highwav patrol 

unit is present on three, not five, randomly selected days of anv given 

work week. The nature of part ial  reinforcement allows for the desired 

behavior to be effectively maintained with fewer incidences of actual  

reinforcement. 

S o m e  "p rocedu re s "  fo r  inc reas ing  t h e  perce ived  i n t ens i t v  of 

enforcement do not necessarily involve the police directly, for e x a m ~ l e ,  

public information and education (PI&E)  campaiqns. These campaigns 

usually consist of press conferences, news releases, and public service spot 

announcements for use by local newspapers, radio stations, and television 

stations. Use has also been made of outdoor billboard advertising. In  

addition, members of law enforcement agencies have appeared at high 

schools, colleges, service clubs, and community organizations to discuss 

highway safety.  -4 more detailed discussion of P E E  activities related to 

UDA enforcement can be found i n  such sources as U.S. D e ~ a r t m e n t  of 

Transportation ' (197 8);  Clark (1976); Elliott (1977); Reinfurt,  Levin, and 

Johnson (1973); and Witheford (1970). In addition to PIScE campaigns run 

by police departments, many departments i n  e f fect  c rea te  their own 

advertising by selecting a clever or easily-recognized theme or symbol for 

their speed enforcement campaign; one of the best known of these is 

Maryland's "Operation Y ello wjacket" (Clark 197 8). 

Another mode of communication that has been utilized bv enforcement 

officials to publicize their presence is the citizen band (CR)  radio. It is 

well known that  the recognition of an enforcement vehicle bv drivers is 

often accompanied by CB broadcasts regarding its presence, Use of this 

mode requires l i t t le  or no additional outlay in resources; drivers do the 

advertising for the traffic enforcement oryanization (800th 197 5) .  

Roadside signs have also been used to advise motorists about safe and 

unsafe driving behaviors. In  a sense, such signs serve as reminders of 

pol ice  presence and possible negative consequences of riskv driving. 

Visual speed indicators have been used to display the messaqe Y O U R  

SPEED IS . . . . as vehicles pass over induction loop detectors in the 

pavement, If a vehicle is traveling at  5 6  mph or more, the words SLOW 

DOWN are  displayed. Warning signs indicating "Speed Check Zone" have 



also been displayed in efforts to control traffic speed in  both the aSsence 

and presence of patrol units (Dart  and Hunter 1976; Hunter and Bundy 

1975). 

Both electronic systems and warning signs have also been used to 

encourage safety gap acceptance. Signs have presented such messages as: 

F A S T  T R A F F I C  A H E A D ;  A L L O W  T I M E  T O  TURN;  FAST T R A F F I C ;  

and HAVE YOU TIME T O  T U R N ,  More elaborate is the FTC (following 

too closely) Monitor. The FTC Vonitor is an electronic system that  

measures gap time and sisnals if it is too short; it includes: 

, . . a detector i n  the roadway that  locates the front and 
rear of every automobile passinq in its lane of travel ,  a logic 
system that  throws a signal to a sign on the highway (or to a 
police car) and a sign that  flashes a "danger" signal to the 
following motorist i f  he is dangerously close. There is an 
additional signal that flashes "violation" if he is flagrantly too 
close. In addition, the ''violation" signal triggers an audible 
signal to emphasize the violation. (Traffic Safety Svst ems, 
Inc. 1971, p. .5.) 

With either warning signs or elaborate electronic svstems, the objective is 

the same; that  is, to increase the  in tensi ty  of pol ice  e n f o r c e m e n t  

perceived by the motoring public. 

Visibility of Enforcement Symbols 

As was noted e a r l i e r  i n  th i s  c h a p t e r ,  t h e r e  a r e  two op~os ing  

viewpoints on the use of enforcement symbols for generatine; deterrent  

threats. The f i rs t  holds that  enforcement symbols ( e . ~ . ,  patrol cars, 

traffic monitoring equipment, etc.), should be made as visible as ~ o s s i b l e  

to  "advertise" their presence and induce compliance with traffic laws. 

The second viewpoint is that  enforcement symbols should be ilidden or 

disguised, so that  the driver will be unsure where thev are and might 

assume that they could be everywhere. 

Darwick (1977) has defined three degrees of openness of ~ a t r o l  used by 

s t a t e  agencies for t raf f ic  enforcement. The most open is  t h a t  of 

"utilizing plainly marked patrol vehicles beinq operated bv u n i f o r ~ e d  

officers who are instructed that they may under no circumstances conceal 



themselves in order to effect apprehensions for traffic violations" (p. 120). 

In the second and less open group of procedures, the patrol vehicle mav 

be positioned in such a way that  motorists will ei ther see the vehicle 

"only after they are too close to reduce speed or never become aware of 

the police presence a t  all" (p. 121). In the third procedure, the patrol 

vehicle is made to appear to be a civilian vehicle. 

A number of actions have been taken t o  increase the visibility, and 

therefore the recognizability, of patrol. Foremost arnong these is to  have 

the  patrol vehicles be i n  full view of motorists, for example, parking 

vehicles on freeway ramps, or overpasses, or in the median. Darwick 

(19'77) also notes that  a patrol car  parked at  right angles to the traffic 

flow provides the best visibility for passing motorists. 

Police observation platforms have been used on roadways in England to 

make police presence more conspicuous to  drivers. Southgat e (19 7 5 )  has 

identified several general principles to be followed in the siting, layout, 

and construction of roadway police observation platforms. The primary 

requirement is "a comfortable and unobstructed view of the road in both 

directions with the ability to gain immediate access to the road i n  either 

direction" (p. 34). Other criteria specified by Southgate include: spacing 

platforms about ten miles apart ;  constructing the platform one meter 

above the roadway with an exit tapered to the back of the hardshoulder 

to allow police vehicles a straight run on t o  the road; and designing the 

platform so that  vehicles may park at  about ninety degrees to the traffic 

flow. 

Additional procedures for making enforcement symbols more visible 

include plainly marking the patrol vehicle and its personnel as such. This 

may be accomplished by mountinq decals on t+e vehicle's side and rear 

and emergency lamps on t h e  roof .  Also, o f f i c e r s  a r e  f r e a u e n t l v  

instructed to wear their uniform hat while in the car (Darwick 1977). 

The most obvious procedure for making enforcement symbols l e s s  

visible is to hide them. This has been accomplished by having police park 

their vehicles on entrance ramps, behind overpass supports, behind t rees  

or other growth in medians, on overpasses, and any other olaces where 

motorists may not expect police to be, or may see  the vehicle too l a t e  
1 



to change their driving behavior (Darwick 19'77; Smith 1962). 

The second commonly used procedure for reducing the visibilitv of 

enforcement symbols is to  disguise them. Often, police vehicles are 

disguised as civilian vehicles. Darwick (1977) notes that  this has been 

accompl i shed  b y  s t a t e  enforcement agencies by one or more of the  

following techniques: 

There would be no departmental or state seal displayed. 

The license plate would not be identifiable by a qovernment al,  
tax exempt number. 

The vehicle would be equipped with options not associated 
with public vehicles, for example, white wall t i res,  concealed 
radio antenna, decals on bumpers, vinyl top, and even clothing 
on hangers. 

There would be no depart mental restr ict ion t o  prevent the 
officer  from wearing c iv i l i an  qa rb  over  h i s  un i fo rm or  
otherwise covering the  top part of his uniform while driving. 
(pp. 121, 124.) 

A less ext reme procedure for disguising patrol vehicles as such is the 

use of unmarked patrol cars; the same color, make, and model of vehicle 

is used but without a light dome and with plain license da t e s  and luggage 

rack on roof (Klebelsberg 1963). 

Law enforcement agencies may reduce the recognizability of varked 

patrol vehicles by implementing one or more of the following s t ra tegies  

identified by Darwick (197 7): 

Patrol vehicles may not all be the same color or color scheme. 

Emergencv lights are mounted below the roof line. 

The seal  of the  s t a t e  or the  police agency on the door nay 
be the only mark of identity except the license plate. 

The officer ,  in uniform, is not required to wear his hat when 
in the car. (p. 121.1 



Pat terns  and Configurations of Patrol  

A number of police procedures focus on how to  most e f f e c t i v e l v  

position the visible patrol unit. Both moving and stationarv patterns of 

patrol have been used. 

Moving law enforcement vehicles usually are standard patrol cars or 

motorcycles. They travel with the flow of t raf f ic  usuallv a t  the ~ o s t e d  

speed  l i m i t  and often around five mph below the  limit (Baker 1954; 

Council 1970; Joscelyn, Bryan, and Goldenbaum 1971). Raker (1933) bas 

reported that  a motorcycle patrolman in motion could be seen bv cars as 

much as half a mile behind him and a quarter of a mile ahead. 

In addition to making motorists aware of patrol presence, moving 

enforcement units can also be used to set a pace for traff ic flow. S ta te  

police cruisers have been used as f'chaperonesu on highways bv moving at  

the 5 5  mph speed limit, thereby encouraging motorists to do the same. 

In some instances, the conspicuity of these units is increased by having 

them cruise with all lights on (US. Department of Transportation 1977a). 

S t a t i ona ry  pa t ro l  veh ic les  a re  positioned in a varietv of visible 

configurations in a t tempts  to c r ea t e  deterrent  threats .  Conspicuouslv 

marked vehicles a re  stationed on the  roadside. Patrol units have Seen 

parked: 

o perpendicular to the roadway on the side of predominant 
traffic flow; 

p e r p e n d i c u l a r  t o  t h e  r o a d w a y  on t h e  s i d e  of 
nonpredominant flow; 

o parallel to the roadway on the side of nonpredominant flow: 

o parallel to the roadway on the side of predominant flo!v 
and facing in the direction of travel; and 

parallel to the roadway on the side of nonpredominant flow 
and facing in the direction of travel. 

These enforcement units may or may not be equipped with visible radar. 

In some instances, patrol units are placed in a "packff position; Joscelyn, 

Bryan, and Goldenbaum (1971) describe one variation of this approach as 

f 0110 ws: 



. . . two marked police vehicles were positioned alonq the 
side of the road s t  a prescribed distance from one another 
(approximately 0.1 miles). The first vehicle deploved a radar 
antenna. The second, the "catch!' vehicle, possessed no radar 
device. (p. 29.) 

I n  t h e  above  patrol  configuration, the patrol officer  is passivelv 

waiting in the vehicle. In other patrol configurations, the officer appears 

to be giving a t icket  to a stopped driver. In these instances, a civilian 

vehicle is stationed immediately in front of the police vehicle. The 

police officer may either be: (1) accompanied by another person, ( 2 )  the 

driver of the civilian vehicle, ( 3 )  in the police car, or ( 4 )  standing beside 

the civilian vehicle. 

The above patterns and configurations of patrol have been drawn from 

descriptions in Baker (1954); Calica, Crowther, and Shumate (1964); Council 

(1970); Joscelyn, Bryan, and Goldenbaum (1971); Organisation for Economic 

Co-operation and Development (1974); and Smith (1962). It should be 

noted that  these procedures are not used exclusively of each other; more 

frequently, they are found i n  combination (e.g., a marked vehicle with 

radar moving with traff ic or a motorcvcle parked per~endicular to t'7e 

road). 

Type of Patrol Vehicle 

It may be expected that  different types of patrol vehicles generate 

different deterrent threats, depending on their attention-get ting ~ r o p e r t  ies 

and the degree to which they are associated with enforcement action. 

Automobiles, motorcycles, and a i rc ra f t  a re  used as patrol vehicles, and 

police sometimes patrol on foot. 

All law enforcement agencies make use of marked patrol cars as 

patrol  vehicles (Darwick 1977). These vehicles a re  usually four-door 

police-package patrol sedans, and may or may not be equipped with radar. 

Motorcycles are usually used with either hand-held or vehicle-mount ed 

radar units operated by the cvcle rider. Motorcycle operators also work 
with marked patrol cars or another cycIe (Darwick 1977). Although 

motorcycles are  not used as extensively as ~ a t r o l  cars, Sooth (19751 bas 



found that they are more easily recognizable as enforcement vehicles. 

Aircraft is a third vehicle type employed by t raf f ic  en fo r cemen t  

agencies. The types of aircraft  most commonly used for highway oatrol 

are  fixed-wing and STOL (short takeoff and landing) a i r p l anes ,  and 

helicopters (Darwick 1977). The visibility of a i rcraf t  is an important 

factor in fostering patrol presence, but as Rasmussen (1977) notes: "The 

greatest  advantage in aircraft is its ability to cover vastly more territorv 

than a conventional ground unit!! (p .  11). Moreover, s igns a r e  o f t e n  

present on selected highways to advise drivers that the road is oatrolled 

by aircraft. Measured miles are marked on the pavement so a i rcraf t  can 

pace speeding drivers and report them to ground units. In some cases, 

pilots have slowed speeders on remote highways by flying into visual 

range and using sirens and a public address system (Craig 1975). 

Traffic patrol on foot is not commonly used by enforcement aqencies. 

I t  appears to be most useful in instances where highway conditions are 

not conducive to parking a patrol vehicle safely (Darwick 1977). 

The Maryland S ta te  Police reported using "camouflaged" vehicles 

(rental cars, trucks, vehicles confiscated from drug traff ickers,  etc.) to  

heighten perceived enforcement; they want drivers to have the impression 

that any car on the highway may be driven by a police officer (Clark 

1978). 

SPECIAL-DETERRENCE PROCEDURES 

As we have noted, the aim of special deterrence is to  prevent or 

reduce the incidence of UDAs among drivers who have been caught and 

punished after committing a UDA. To do this, police officers perform 

the following functions: 

e surveillance, 

0 detection, 

apprehension, and 

presanctioning/sanctioning. 

Literature on procedures that  are  used i n  performing these functions is 

discussed below. 



Surveillance and Detection 

Surveillance, a  function that  supports general deterrence as well as 

special deterrence,  was discussed generally earlier i n  this chapter in 

connection with procedures for increasing enforcement intensity. The 

discussion here is concerned with more specific aspects of surveillant e as 

related to  procedures aimed a t  apprehending UDA violators. Because of 

the' intertwining of surveillance and detection in spec ia l -de t  e r r e n c e  

procedures, the two functions are discussed together. 

The type of equipment that is used for detection appears to have the 

strongest influence on a jurisdiction's choice of a surveillance/detection 

procedure. The discussion below pro'vides a synopsis of various types of 

detection equipment and related procedures that have been used by the 

police in enforcing laws relating to  speedin$, following too closelv, or 

driving l e f t  of center .  More detailed information on such equipment is 

presented- in  Appendix D. 

The speedometer and odometer in the p o k e  vehicle were widelv used 

twenty years ago in a  procedure known as pacing. The procedure is s t i l l  

used today, but not as extensively (Darwick 1977; Witheford 19'70). 

The pacing of another vehicle by t h e  use of a p a t r o l  veh ic le ' s  

speedometer is performed i n  two ways. In each, the police officer is 

either behind or abreast of the subject. In the first procedure: 

The off icer  may concentrate his at tention on the suspect 
vehicle and adjust his speed until the two vehicles a re  judged 
by him to  be traveling a t  the same ra te ,  af ter  which the 
officer will look at his speedometer to  ascertain its reading. 
The speed registered will be then of the suspect vehicle as 
well as that of the officer. The closer to the suspect vehicle 
the  officer is a t  the  time he conducts his pacing, the more 
likely it will be that be will determine speed by  this method. 
{Darwick 1977, p. 48,) 

The second technique is performed by holding the patrol vehicle at a 

steady pace while judging the apparent change i n  the distance between 

the patrol vehicle and that of the suspect, 

If the officer has judged the speed of the violator when first  
noticed as not being particularly high, although fast enough to 
be i n  violation, he will adjust his speed either to tha t  s t  



which he will ordinarily make a speed arres t  or that above 
which he will effect an arrest. . . . If the officer is holding a 
speed a t  which he will take enforcement action, he will nake 
a stop if the suspect vehicle holds an even distance or pulls 
ahead. If the officer holds a speed above which he will take 
enforcement action, he will stop the violator only i f  t h e  
distance between the two vehicles increases. Where the speed 
of the violator is obviously much above the limit,  the r a t e  
held by the officer will be the five mph increment closest to 
that which he believes is the violator's speed. Deoendant (sic) 
on t h e  accuracy  of the officer's original es t imate  of the  
violator's speed, he will arrive at his decision to apprehend or 
not either immediately or after trying several pacing speeds. 
The farther away from the suspect vehicle the officer is and 
t h e  more  t i m e  and d i s t a n c e  there will apparently be to 
perform the pacing, the more likely it is that the officer  will 
employ this type of pace--holding his own speed and then 
judging the change of distance, or lack of change, between 
the vehicles. (Darwick 1977, p. 48.) 

Because of the availability of more precise methods (for example, 

radar),  odometer pacing is used infrequently in most jurisdictions. Again, 

Darwick (1977) describes this procedure: 

. . . The officer utilizes the  speedometer to hold a steady 
speed  and t h e  odome te r  t o  d e t e r m i n e  w h e t h e r  h e  i s  
ove r t ak ing ,  holding even or falling back from the  tarqet  
vehicle a t  the speed held. -4s the suspect vehicle passes  
checkpoints . . . for example the shadow beneath an overpass, 
the officer  notes the  odometer reading and subtracts  that  
figure from the reading when he reaches the same checkpoint. 
He then knows how far  behind the target  he was when the  
target  passed that  checkpoint. By following this procedure 
twice, the officer determines two odometer differences, which 
a r e  two  following distances. If the second difference is 
greater, then the target  vehicle's speed is higher than the  
o f f i c e r ' s ,  I f  t h e  second difference is smaller! then the  
suspect's speed has been less than the officer 's;  the officer  
was overtaking at  speed held. (p. 49.) 

The standard patrol car  and the motorcycle have been the vehicles 

most commonly employed for pacing purposes. 

The stopwatch was perhaps the f irst  instrument used t o  e n f o r c e  

speeding UDAs, predating even the speedometer and odometer. Today, its 

main use is in conjunction with procedures that  e m ~ l o v  a i rcraf t .  One 

procedure using aircraft has been described by Rasrnussen (1977) as follows: 



The Aircraft Division contacts  District Headquarters for a 
particular county. The District advises t h e  pilot  of t h e  
number and location of the ground unit assigned to work with 
the aircraft. . . 
When the pilot nears the designated location, he contacts the 
ground unit by radio. The ground trooper takes his assigned 
place beside the road. 

Slowing the plane to  about 100 miles an hour . . . the pilot 
cruises at an altitude of 1000 feet. He clocks the speed of a 
car  over a mile, using section lines or prepainted markings as 
checkpoints. 

If a car is speeding, the pilot radios his partner in the pound 
unit, who writes i t  down as the pilot calls i t  out--color of 
car ,  location (distance from ground unit), speed checked and 
time. As the violator approaches the Patrol vehicle, t h e  
ground trooper waves h im over. (pp. ll-12.1 

Darwick (1977) reports that  twenty-five s t a t e  police enforcement 

agencies said they use stopwatches from aircraft for enforcement of the 

5 5  mph NMSL. Fixed-wing a i rcraf t  were said to be most common, but 

som e agencies also used helicopters. 

Stopwatches a re  used not only in aircraft measurement of speed, but 

also by officers measuring speeds in school 'zones and other low-speed 

zones i n  urban or residential areas. Some poIice departments have begun 

to use electronic stopwatches (Kukla 1979). 

Radar began to  be appIied to speed enforcement around 1947.  Radar 

devices used by enforcement agencies a re  based on the Doppler ef fect .  

The devices measure the change in frequency between the radio signal 

transmission and the signal reflected from a moving object (Witheford 

1970). They can be at tached to patrol cars (usuallv on the top edge of 

the glass of a 'side window or on the dash), to motorcvcles, or to a fixed 

mount (e.g., a tripod or a bridge railing). Hand-held radars a re  also 

available and because of their portability, compactness, and liqht weiqbt, 

are favored by motorcycle patrolmen (Darwick 1977; Goetzke 19'74). 

Surveillance and detection procedures using radar a re  best classified 

accord ing  t o  whether  t h e  dev ices  a r e  a t t a c h e d  to a rnoving or a 



nonmoving mount. Nonmoving radar is used to determine "the speed of a 

vehicle, which is approaching or receding while the radar itself is not i n  

motionf1 (Darwick 1977); i t  must remain stationary in order to accurately 

read the speed of the target vehicle. It may be used from parked patrol 

cars or motorcycles, from a fixed installation, or bv an officer on foot 

(hand-held). Both overt and covert procedures a r e  used to  measure the 

speeds  of approach ing  or departing vehicles. Yand-held radars a r e  

particularly useful for such applications because they can be aimed a t  

t a r g e t  vehicles i n  both directions. Hand-held radars a re  often used 

covertly from nonmoving (and moving) mounts because they can quickly be 

moved out of sight when not in use. 

Moving radar is aimed in the same direction that the ~ a t r o l  vehicle in 

which it is mounted is moving; i t  determines the closing speed of the 

patrol vehicle and the target vehicle. The tarqet's speed is calculated by 

subtracting the patrol  vehicle's speed from the target  vehicle's soeed. 

Moving r a d a r  can  be conve r t ed  t o  nonmoving radar for stationary 

operation. As with nonmoving radars, moving radars a r e  used overtly or 

conve r t l y  on pa t ro l  cars and motorcycles to measure the  meeds  of 

approaching or departing vehicles. 

The present generation of radars have a range of a half-mile or more. 

Some have an automatic "lock-on" feature that signals the officer when a 

vehicle is detected exceeding a preset speed (Darwick 1977), although new 

standards will prohibit the use of the lock-on feature. 

That radar devices can produce erroneous speed measurements has 

been known for a long time. Recently, however, cr i t ics  of radar have 

at tacked its reliabiIity and a t  least  one court decision has explicitlv 

disapproved its use in speeding trials.  In that  case,  a Dade Countv 

(F lo r i da )  d i s t r i c t  judge concluded that  the validity of radar soeed 

measurements cannot be established beyond a reasonable doubt  , and 

therefore cannot be offered as evidence of guilt. The so-called "Viami 

radar decision" has since generated extensive comment i n  the li t e r s tu re  

(e.g., Blackmore 1979; Shaw 1980; Smith 1979). 
The error most often cited by critics of radar is the so-called cosine 

error .  Radar speed measurements a re  accurate  only when the angle 



between the radar unit and the target  vehicle is small (see Figure 2-1). 

This is so because the radar unit measures the component of the target 's 

speed along the  Iine of sight between the radar and its tarqet. The size 

of that component is proportional to the cosine of the  angle between the 

radar and the target:  if the angle is zero, its cosine is equal to 1.0 and 

the measured component equals the target vehicle's actual  speed; as the 

angle increases, the cosine becomes less than one, and the measured 

component less than the target  speed. In the stationary mode, cosine 

error presents no serious problem, because it always favors the driver and 

is not a valid defense. However, since moving-mode radar also measures 

the patrol vehicle's speed, cosine error could result in the undercalcr~lation 

of how fast  t h e  p a t r o l  veh ic le  is t r ave l i ng ,  which could '  i n  t u rn  

overcalculate the driver's speed. To minimize the effects of cosine error 

some police departments have' instructed officers to ensure that  the radar 

antenna is aligned with the patrol vehicle's direction of travel to within 

eight degrees (Michigan S ta te  Police 1979). As the table i n  Fiqure 2-1 

indicates, the cosine error resulting from a deviation of less than eiqht 

degrees' is minimal. 

Research has also identified a number of other potential errors that 

are asso'ciated with radar speed measurements. These include: 

o S h a d o w i n g ,  t h e  t endency  of a moving radar unit to  
confuse the speed of large, slow-moving vehicles (e.q.,, 
t r ucks  t raveI ing  in t h e  s a m e  di rect ion of the  patrol 
vehicle) with that of the patrol vehicle itself; 

B a t c h i n g  (bumping) ,  changes  in the displayed target  
vehicle speed caused by sudden changes' in patrol vehicle's 
speed; 

e Panning,  erroneous readings caused by the radar's antenna 
moving through its own display; 

S c a n n i n g ,  e r roneous  read-ings caused b y  too-rapid 
movement of the antenna, or bv placing the antenna too 
close to fans or heaters; and 

Ghost  readings ,  caused by interference from police Sand 
and CB radio transmissions within the oatrol vehicle, as 
well as by overhead power Iines, neon Iiqhts, etc. (U.S. 
Department of Transportation 1980) 



FIGURE 2-1 

EFFECT OF LINE-OF-SIGHT ANGLE ON 
THE ACCURACY OF POLICE RADAR 
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In addition, the "automatic lockTf feature  found on modern radar units 

observes and alerts an offficer to violators that  the officer might not 

have seen. This raises the possibility of incorrect identification. For 

example, the alarm might not have been set off by the vehicle closest t o  

the patrol vehicle, but by a larger vehicle overtaking the closer one. It 

should be pointed out that each of these potential sources of error can be  

minimized or even avoided by trained and experienced officers who 

observe proper instructions for operating radar units (Denver Po l ice  

Department 1979; Michigan State Police 1979). 

The most recent court decisions dealing with radar also ref lec t  this 

approach: courts are  willing to accept radar speed measurements as 

reliable, but they do require a showing that  proper procedures were  

followed, and that  the area where the observation occurred was free of 

distorting influences. 

A dev i ce  ca l l ed  V A S C A R  (Visual Average Speed Computer A n d  

Recorder) is favored by some jurisdictions when conditions for radar use 

a re  unfavorable. The VASCAR operation is based on the simple formula: 

Distance divided by Time equals Speed. It is a speed computer into 

which distance traveled and elapsed time data  a r e  fed. The VA4SC.4R 

operator stores distance in the unit by activating. an electr ical  switch on 

the unit when his patrol car  passes a certain point on the highwav; he 

turns off that switch when his car reaches another point farther down the  

road. Thus, a measured distance is recorded. 

Time is stored on a VASCAR unit when the operator a c t i v a t e s  s 

second electr ical  switch as a target  vehicle passes either of the two 

predetermined distance points. Location ~ o i n t s  can be almost anvthinq: 

shadows, guard rails, painted lines, etc.  The time switch is turned off 

when the target vehicle reaches the second point. This method of timing 

results in an average speed. A tarqet  vehicle can be clocked from a 

minimum distance of one-tenth of a mile to  a maximum of one and a 

half miles (OfNeal 1967). VASCAR is mounted in a patrol car and may be 

used' in both moving and nonmoving modes. 

VXSCAR is not  as widely used as it once was; reasons cited by 



departments include the extensive downtime problems and the fact that 

radar is as e f fec t ive .  However, VXSCAR cannot be found by r a d a r  

detectors because it emits no radiation (Darwick 1978). 

The surveillance and detection devices outlined above have t o  be  

a t t e n d e d  by a human operator. Au toma ted  d e t e c t i o n  dev i ce s  (for  

example, ORBIS) have been designed to eliminate this need. ORRIS 111 

determines speed by pavement sensors and automaticallv photographs 

violators, their vehicles, their speeds, and the violation date ,  time, and 

location. Prosecution is based on registration information obtained from 

the vehicle's license number (Myers and Ottman undated). Darwick (1977) 

reports that  no s t a t e  agency said i t  was using an automated device for 

enforcing the 55 mph national maximum speed limit. A pilot t e s t  of the  

ORBIS I11 automated detection system was conducted in Arlington, Texas, 

in 1970-1972. The photographs of speeding vehicles were used primarily as 

a basis for warning le t ters ;  citations were seldom issued (Vouqht Vissiles 

and Space Company undated). The warning le t ters  were sent  to  the ca r  

owners who were identified from the license plate numbers that appeared 

in the photograph. It appears tha t  ORBIS effects  on speed were more 

due t o  general  deterrence than special deterrence (see  discussion in 

Chapter Three). 

Video r eco rd ing  equ ipment  has also been used to  support police 

t raf f ic  enforcement. Portable videotape units have been mounted in 

troopers' cars to film drivers' behaviors. These portable units have pistol 

grips and can be moved lef t  or right, or ' t i l ted up or down. They a r e  

equipped with zoom lenses to make close-ups possible. In addition, the 

units have attached microphones and are equipped for' instant replay. The 

equipment does not appear to  have been widely used for the UDAs of 

concern in this report. It has been used by some enforcement agencies i n  

providing evidence for prosecuting drunk driving cases. 

Apprehension 

Procedures for apprehending violators of speeding laws a re  larqelv 

dependent on the patrol configuration being used. Solo configurations 

require those i n  the detecting vehicle to apprehend law violators. Team 



conf igurat ions  use one or more units for detection and one or more 

additional units for apprehension. 

A corn mon team configuration deploys one detecting unit parked at  the 

side of the road and a second unit parked downstream of t raf f ic  a t  the 

side of the same road (Figure 2-2a). The f irst  unit detects  violators 

passing by, radios their identify ahead to  the lfcatchff unit. The catch 

unit then pursues and apprehends the violator. Sometimes, more than one 

catch unit is used, especially when many violators are being detected'  in  a 

short period of time. 

Another variation of the team approach has the detecting unit parked 

on one side of a divided highway surveilling t raf f ic  on the other side 

(Figure 2-2b). The catch vehicle is also on the other side of the highway 

and apprehends the violator after being notified via radio. 

Automobiles, motorcycles, and aircraft are used in team configurations. 

All three types of vehicles are used for detectors, but only the first two 

apprehend violators. 

Marked and unmarked vehicles are  used for apprehension. Also, the 

apprehending vehicle may be moving as well as parked p'rior to  initiating 

pursuit. When a moving vehicle is used ' i n  a solo configuration, a rapid 

turn-around is required for apprehending vehicles traveling' in the opposite 

direction. For a further description of police procedures for apprehending 

violators see Darwick (1977); Joscelyn and Jones (1972); Joscelyn, Brvan, 

and Goldenbaum (1971); and Weston (1960). 

Policies for pursuing vehicles that  a t tempt  to  escape vary among 

jurisdictions. Fennessy et al. (1970) identified three tvpes of such policies 

being followed circa 1970: 

Type 1: Of f i c e r  Judgment ?i,Iodel--..411 basic decisions to 
initiate, conduct, or terminate hot pursuit a re  made bv the 
s t r e e t  officer. His decisions a re  subject to internal review 
and possibly 1ee;al action depending on 'due caref provisions. 

Type 2 :  Restrictive Police Model-In these agencies there are 
certain restrictions on the o f f i c e r ' s  decis ion t o  i n i t i a t e  
conduct, or terminate a pursuit (e.g., only pursue for felonies, 
no speed  above 2 0  mph o v e r  p o s t e d  l i m i t s ,  s t o p  a t  
intersections, etc.) 





Type  3: Discourages  Pursuit--These policies caution or 
discourage the officer from engaqing in hot pursuit. However, 
none of the  agencies expressly forbid pursuit, if there is no 
other choice, or if there is an extreme emerqency. (p. 153.) 

Fennessy and associates found the type 1 model to be "by far the most 

predominant among U.S. Police agencies," with few agencies following 

type 2 and even fewer following type 3 policies. The researchers also 

found that nearly 90% of all hot pursuits in four jurisdictions stemmed 

f r o m  t r a f f i c  law violations and est imated that  between 300 and 400 

people are killed in pursuit-related crashes every year in the United States. 

Presanctioning/Sanctioning 

Following apprehension, the police officer initiates actions leading to 

the  imposition of sanctions on the violator. First ,  the officer  must  

decide whether to release or arrest  the accused violator. An arrest is 

rarely made for the violations tha t  a r e  of  conce rn  in th i s  rev iew.  

Usually, the driver is given a warning (ei ther verbal or written), or a 

citation requfring him to appear at  an adjudicative agency (for e x a m ~ l e ,  a 

t r a f f i c  cour t ) ,  or to post bond or collateral  pending aopearance. X 

citat ion or " t raf f ic  ticket" is the  most common outcome (F i t t s  1966; 

Inst i tute for Research 'in Public Safety 1973; Joscelyn and Jones 1972; 2nd 

Lewis 1976). 

Police agencies vary greatly with respect  to  t he  number of tickets 

they issue. In this respect, Gar'diner (1969) reported that: 

The poIice in Boston and Dallas, two cities that in 1960 had 
populations of approximately 700,000, wrote 11,24 2 and 27 3,6? 6 
moving-viola t ion t i c k e t s  respectively-a twenty-four-fold 
difference. Niagara Falls, New York, and Wichi ta  Fa l l s ,  
Texas, with populations of sIightly over 100,000 in 1960, saw 
1,245 and 10,211 t i c k e t s  in 1964, Po l ice  in Spr ingf ie ld ,  
Massachusetts, wrote 14,720 tickets, while their counterparts 
in Grand Rapids, Michigan (also with a population of 175,000), 
were writing 36,727. Finally, i n  Cambridge and Somerville, 
Massachusetts, two adjacent cities with populations of 100,000, 
the police wrote 5,457 and 750  tickets respectively. (pp. 6-8.) 

Because of a lack of data relating ticketing action to  crash reduction, 



police have had great  difficulty in articulating specific poIicies in this 

area. Many police agencies have written manuals governing virtually all 

a s p e c t s  of poIice procedure, but not the department's poIicv on the 

enforcement of traffic laws. There a re  numerous unwritten guidelines 

(e.g., "concentrate on the  quaIity of enforcement actiontf or "have X 

number of motorists contacts per shifttt) but very l i t t l e  formal guidance. 

One highway patrol bel'ieves that  formal policy on enforcement action 

serves as a constraint to effective performance, and states: 

The Patrol's basic philosophy is that with proDer traininp and 
selection of personnel  a d e p a r t m e n t  can  re ly  upon t h e  
judgement of an officer regarding enforcement contacts and 
that guides often become a 'straight jacket, '  which eliminate 
individual actions based on conditions existing at  the time of 
violation or' infraction. (Hathaway 1966, p. 2 0.) 

Some d e p a r t m e n t s  have a written poricy that  officers must take 

enforcement action against every violation that  they observe. However, 

as most poIice officials (especially in urban jurisdictions) will admit, this 

is clearly impossible. 

Nearly all citations for the violations that are of concern here have 

led to determinations of guilty and the imposition of fines as sanctions. 

License suspensions are imposed for more flagrant violations and when too 

many "pointsIf are accumulated. Jai l  sentences a re  ra re  (Gardiner 196 9 ;  

Joscelyn and Jones 1972). 

Note that  s t a t e  judicial or administrative agencies are not the onlv 

elements that impose sanctions, Apprehension and a verbal or written 

warning are  in a sense sanctions that most motorists want to avoid, and 

these sanctions are imposed by the police. 

L E G A L  FACTORS AFFECTING THE SELECTION A N D  USE OF 

POLICE ENFORCEMENT PROCEDURES 

A number of factors influence whether and how a procedure will be 

used- in a given jur isdic t ion.  Such f a c t o r s  may be c lass i f i ed  as 

institutional, political, economic, social, and legal, among others. A full 

discussion of all of these factors would be beyond the scoDe of th i s  



review. However, the last  class of factors (legal factors)  has such a 

strong influence on police procedures (and, indeed, on the procedures used 

by other elements of the Traffic Law System) that it must be dealt with 

here, 

PoIice officers who enforce traffic laws are constrained bv prevailing 

constitutional, legislative, and administrative r e s t r i c t  ions governing 

enforcement techniques. Failure to observe these legal constraints not 

only provides drivers with defenses to their being convicted of t raf f ic  

o f f e n s e s ,  but  also could expose the police to  civil or even criminal 

1 iabi 1 i ty.  

Legal factors of particular importance to  traffic-law enforcement 

include: restrictions on the use of certain surveillance and detection 

procedures; requirements governing the  use of evidence obtained from 

surveillance and detection devices in traffic-case adjudications; and the 

impact of sanctioning practices on t raf f ic  enforcement itself. Each of 

these factors is discussed below. 

The legaIity of various highway crash countermeasures has been the 

subject of extensive examination in another NHTSA-sponsored s tudy  

enti t led,  "Legal Constraints Relevant to Countermeasure Develo~ment,!~ 

contract  number DOT-HS-7-01536. Readers interested i n  a de t a i l ed  

t r e a tmen t  of the lepaIity of speed countermeasures as well as other 

highway crash countermeasures should refer to the following documents: 

Ruschmann, P.A.; Carroll, H.O.; and Joscelyn, K.B. 1979. An 
analysis of the potential legal cons t ra in t s  on t h e  use of 
mechanical devices to  monitor driving restrictions. National 
Highway T r a f f i c  S a f e t v  A d m i n i s t r a t i o n  r e p o r t  no .  

Ruschmann, P.A.; Greyson, M.; Joscelyn, K.B.; and Carroll, 
H.O. 1979. An analysis of the potential legal constraints on 
the imposition of owner liability for moving traffic violations. 
National Highway Traffic Safety Administration report no. 
DOT-HS-805-526. 

Ruschmann, P.A.; Greyson, 74.; McNair, J.W.; and Joscelyn, 
K.B. 1979. General legal considerations relevant to  hiqhwav 
s a f e t y  c o u n t e r m e a s u r e  p r o g r a m  d e v e l o ~ m e n t  and  
i m p l e m e n t a t i o n .  N a t i o n a l  H ighway  T r a f f i c  S a f e t y  
.4dministration report no. DOT-HS-805-525. 



Ruschmann, P.A.; Joscelvn, K.B.; and Carroll, FI.0. 1980. An 
analysis o f  the potential ieqal  ' const ra ints '  on t h e  use 3 
advanced alcohol-testing technology. National Highway Traffic 
Safety Administration report no. DOT-HS-805-453. 

Xote that  citations to cases and statutes in this subsection do not appear 

as footnotes to the text; instead, these a re  collected' in Appendix E i n  

the form of a bibIiographic essay. 

Restrictions on the  Use of Certain Enforcement Procedures 

As pointed out earlier in this section, enforcement procedures mav be 

classified as ei ther "overtft or "covert." Because many en fo rcemen t  

procedures a re  covert,  and because the  advent of radar detectors and 

citizens band (CB) radio has caused some police departments to  perceive 

a greater  need for  covert procedures, this section is chieflv concerned 

with them. 

Generally, the use of technology to aid law enforcement is not onlv 

permitted by law, but there is language i n  some court decisions to  the 

e f fec t  that  t raf f ic  violations demand the use of modern technology to 

detect and identify them. There are some circumstances under which tbe 

use of certain devices would violate the Constitution; however, these 

circumstances generally involve' intruding into private places, or restr ict  in?  

one f s  f reedom to  move, wi thout  having sufficient cause to  do so. 

Therefore, these constitutional provisions likely would not apply to the 

detection of speeders and other moving traffic violators. 

However, apart from constitutional considerations, considerations of  
fair play have led a number of s t a t e  legislators to prohibit or restrict 

certain traffic-enforcement practices, especially clandestine monitor inq of 

t r a f f i c  and t he  use of  dev ices  t h a t  a l legedlv  " en t r ap"  d r ive rs .  

(Entrapment can loosely be described as police conduct that  encourages 

individuals t o  commit  offenses they were not otherwise incIirled to 

commit.) One example of a fair-play issue involves police use o f  a 
speedometer "pacingf1 technique in which the patrol vehicle drives faster 

than the posted limit (usually adding a few mph "tolerance") and measures 



the speed of t raf f ic  behind it. When the patrol vehicle paces traffic by 

increasing speed until vehicles are no longer paining on i t ,  those drivers 

behind the  patrol vehicle might be enticed into travelling faster than they 

intended (Darwick 1977, pp. 48-49). Owing to the perceived unfairness of 

this technique, a t  least one state (California) has prohibited this tactic by 

agency procedure (Darwick 1977, p. 48). 

Another  l e g i s l a t i v e  c o n s t r a i n t ,  found chief lv  in California and 

Washington, is the  prohibition of "speed traos" or time-distance meed 

measu remen t s .  These  s t a t u t e s  p roh ib i t  t h e  use of V A S C A R  and 

stopwatches, which use the time-distance drinciple; however, thev do not 

prohibit the use of radar speedmeters, 

In add i t ion ,  some  s t a t e s  have prohibited the  use of radar under 

circumstances that lend themselves to  abuse: for example, 'Mississippi 

prohibits local poIice in small communities from using radar on federal 

and state highways; Illinois forbids the use of radar within 500 fee t  of a 

change in the posted speed limit; and Georgia prohibits or restricts its 

use' in a variety of locations. Finally, a number of s t a tes  have passed 

legislation requiring the placement of warning signs in areas where radar 

is being used. The apparent intent of such restr ict ive legislation is to  

d i s cou rage  po l ice  f rom unfa i r ly  p rey ing  on unsuspec t ing  drivers. 

Moreover, some police departments have adopted policies prohibiting or 

discouraging unmarked or plain clothes t raf f ic  patrols, and the lack of 

funds has prevented some departments from acquiring certain enforcement 

devices (Darwick 1977, pp. 120-21). 

R e s t r i c t i o n s  on the Use of Devices in Connection with Tra f f i c  

Prosecutions 

Even i n  s t a t e s  where  unmarked  patrols a r e  allowed by law and 

department policy, and where the police use of certain detection devices 

is permitted,  legislation and a number of legal constraints influence the . 

use of these devices' in obtafning convictions for traffic offenses. 

Due process of law requires that  guilt of a traffic offense be shown 

by reliable evidence; fur thermore ,  t o  conv i c t  in most  s t a t e s  i t  is 

necessary to estabIish the driver's guilt beyond A reasonable doubt. To be 



reIiable, evidence obtained from an electronic or mechanical device must 

meet three requirements: ( a )  the device itself must be a c c e p t e d  i n  

p r inc ip le  as scientifically reliable; (b )  the specific device used i n  a 

particular traffic prosecution must be established as accurate; and (c )  that  

device must have been operated properly (that is, the operator must have 

been properly qualified and trained, and he must have followed standard 

operating procedures) (Goger 197 3, p. 5 27). 

The first of these requirements-establishing the validity of a device's 

operating principles--initially requires that  an expert test ify a t  each 

prosecution in which the device is used and prove i ts  scientif ic  vaiidity 

(Goger 1973, pp, 833-34). However, once a device comes into wide use, 

courts may become familiar with its operating principles in question and 

become satisfied that  they a re  valid. At that point courts will accord 

that  device "judicial notice," t h a t  is ,  t h ey  may dispense  with t h e  

time-consuming requirement that an expert be brought in at each trial to 

prove principles that have already been widely accepted (Cleary 1972, ~ p .  

763-66). Beginning in  New Jersey in 1955, courts have accorded judicial 

notice to radar speedmeters (Cleary 1972, pp. 514-17); in addition, many 

s ta tes  have passed legislation having the same effect as judicially noticing 

the principles of radar. Thus, in prosecutions using radar the ritual of 

expert testimony is no longer necessary. On the other hand, most courts 

have refused to judicially notice VASCAR; likewise, ORRIS  has not been 

accorded judicial notice in any state. 

llr he t her  a device's operating principles are  estabIished bv expert 

testimony or by judicial notice, that alone does not establish the accuracy 

of every such device. That, too, must be estabIished through appropriate 

testimony. For example, the accuracy of radar devices can be verified 

through one of three methods: internal tests on the device itself; tuning 

fork tests (for example, a fork calibrated a t  3 5  mph must produce a 5 5  

mph reading on the radar device); and road tests using a vehicle with a 

calibrated speedmeter (Goger 1973, pp. 830-31). It is also necessary to  

show the device was accurate a t  the time of the alleged violation; thus 

verifications must have occurred a t  t imes  reasonab ly  c lose  t o  t h e  

incident ,  and the equipment used to  verify must have been accurate  



(Goger  1973, pp. 843-58). F ina l ly ,  a device--even when valid and 

accurate-must have been operated by a qualified person in accordance 

with standard procedures (Goger 197 3, pp. 558-61). 

The requirements of accuracv and proper operation may in e f f ec t  

become legal constraints if the equipment used frequently breaks down or 

requires constant maintenance and calibration. Thus, fo r  examole ,  

VASCARfs reported downtime (Darwick 1977, wp. 138-39) could result in its 

being found inaccurate more often than would the radar speedmeter. 

Thus, while the requirements of scientific recognition, accuracv, and 

proper operation do not prohibit police from using r a d a r  and o t h e r  

enforcement devices, they may require that additional time and effort be 

spent t o  ensure that  these devices produce reliable evidence t h a t  is  

sufficient to obtain convictions; their occasional failure also might result 

in the loss of some convictions. 

The Impact of Sanctioning on Enforcement Procedures 

Even when a device is readily available for use and the evidence i t  

p roduces  makes convictions easily obtainable, its use still  misht be 

prevented or limited because of laws (and law-based practices) governing 

sanctioning. This is especially true with respect to enforcement directed 

a t  NYSL violations, because of hostility towards the N M S L  i n  s ome  

sections of the county (Darwick 1977, pp. 104-5, 112-3). For example, 

some states have refused to assess violation points against NVSL violators 

unless their speeds exceeded previously posted limits, or exceeded the 

NMSL by a specified number of miles per hour. Other s t a tes  have made 

'fminorv violations of the NMSL (tvpically violations involving soeeds $elow 

prior posted limits) punishable by nominal fines. 

A small number of s t a tes  continue to treat maximum speed limits as 

"prima facie," rather than absolute. This means that  a driver is entitled 

a t  a trial to  introduce evidence showing that  his exceeding the posted 

limit was not unreasonable considering such conditions as weather, time of 

day, and the presence of other traffic. Retention of prima facie limits 

conceivably could give judges authority to find drivers not gui l tv  o f  

speeding offenses,  even when their speeds are found to be above 5 5  mph. 



However, prima fac ie  limits have been disapproved of b y  the Uniform 

Vehicle Code, and all but a handful of s ta tes  have replaced them with 

absolute maximum limits (National Corn niittee on Uniform Traffic Laws 

and Ordinances 1972). It is also conceivable that in those s ta tes  i n  which 

judges have discretion as to sanctions for weeding, comparativelv Iight 

penaIties could be imposed on NMSL violators. 

Legislat ion and judicial practices that  result in the  imposition of 

relatively mild penalties on traffic violators are likely to be perceived by 

pol ice  o f f i c e r s  as showing a lack of support for their enforcement 

practices. Thus, adjudication and sanctioning pat terns could i n  some 

s ta tes  impose de facto legal constraints on enforcing the NVSL and other 

traffic laws. 

SUMMARY 

Enforcement is one of four top-level functions that  police agencies 

perform in the  course of providing police traff ic services. The other 

functions are  accident management and investigation, traffic direction and 

control, and general motorist services. The police also perform numerous 

aux i l i a ry  and suppor t  func t ions  including safetv education, oubIic 

information, vehicle inspecting, and others. 

The role of enforcement in dealing with UD.4s is to operate as a part 

of our Traffic Law System in deterring drivers from violating related 

laws.  P rocedu re s  aimed primarily a t  deterring drivers without the 

necessity for apprehending them first a re  called gene ra l  d e t e r r e n c e  

p r o c e d u r e s  and include methods  for  inc reas ing  t h e  i n t ens i t v  of 

enforcement, making the enforcement e f f o r t  more  or l e ss  v is ib le ,  

positioning patrol vehicles within a sector of highway, and transporting 

police officers. 

The intensity of enforcement may be increased either by increasinq 

the actual or perceived number of police units performing surveillance and 

basic patrol of a given sector of roadway. Procedures for increasing the 

number of units perceived include m ethods for varying patrol schedules, 

public information and education campaigns, and signs and messaees 

displayed along the roadway. One such display system, the Following Too 



Closely Monitor, was the  only procedure for following too closely that 

was found in the literature. 

To make enforcement activity more visible, police park their vehicles 

so as to be in full view of drivers, use highly conspicuous observation 

p l a t f o r m s  (in England), and mark their vehicles to  make them more 

recognizable as police symbols. Enforcement ac t iv i ty  is s o m e t i m e s  

purposely made less visible to  increase a driver's perception that the 

police could be anywhere ("Smokey is there ,  but you don't know where," 

to quote Brackett  and Edwards 11977, p. 41 ). This is accomplished Sv 

police hiding their  vehicles (e.g., behind t rees ,  or overpasses)  o r  b v  

disguising them as nonpoIice vehicles (e.?., no red light visible, different 

color car, no departmental or state seal). 

PoIice procedures also include different  ways of positioning patrol 

units. Moving police vehicles of all types a re  used t o  travel  with the 

t raf f ic  and more recently, to act as "chaperones" for a group of vefiicles. 

Stationary vehicles are placed a t  the roadside in a variety of positions t o  

make them more or less visible and may or may not be equipped with 

visible radar. 

The three  types of police vehicles that have been used in both general 

and special deterrent  procedures a r e  automobiles, mo to rcvc l e s ,  and 

a i rcraf t .  Frequently, more than one type of vehicle rnav be used in a 

given procedure (e.g,, automobiles and motor cycles). Both airplanes and 

he r i cop t e r s  a r e  used,  usual ly  in comb ina t i on  with automobiles or 

motorcycles or both. 

Special-deterrence procedures are used by poIice for deterring drivers 

who must f i rs t  be apprehended fo r  a UDA-related viola t ion.  These  

p rocedures  involve surveillance, detection,  apprehension, and various 

presanctioning and s anc t i on ing  a c t i v i t i e s .  S u r v e i l l a n c e / d e t e c t i o n  

p rocedu re s  t end  t o  be equ ipmen t  o r i en t ed .  The speedometer and 

odometer of a police vehicle a r e  st i l l  used in some ju r i sd ic t ions  i n  

estimating the speed of a suspected violator by a technique known as 

pacing. Odometer pacing is used in most ju r i sd ic t ions ,  bu t  not  a s  

frequently as more modern instruments and methods (for example, radar). 

The stopwatch was once widely used for measuring speed but is rjenerallv 



restricted today to measuring speed from an aircraft. 

Radar appears to be the most common speed measurement device i n  

current use. Radars are attached to patrol cars, motorcycles, and fixed 

mounts. Both moving and stationary vehicles e m ~ l o v  radar'  in covert and 

overt modes. When radar is impractical (e.g., when the angle between 

the radar line of sight is large), many jurisdictions use a device called 

VASCAR. This instrument computes speed when provided the distance 

traveled and the travel time of a vehicle. 

Automated detection devices have been designed to eliminate the need 

for a human operator' in detecting speeders. One such device was used 

experimentally 'in a city in Texas over the period of a year. It provided 

photographs of speeding drivers for use as a basis for warning l e t t e r s  sent  

to the owners of the vehicles in the pictures. 

Both solo and team procedures a re  commonly used for apprehendinq 

speeders .  The d e t e c t i n g  patrol unit does the  apprehending in solo 

procedures. Team procedures use a separate  vehicle (or vehicles) to 

catch drivers who are  identified as speeders by a detecting patrol unit. 

Team procedures involve moving patrol units, s ta t ionary un i t s ,  or a 

combination of both. The units may be marked or unmarked. When 

target vehicles try to escape, most jurisdictions enqage in Ifhot pursuit," 

although the poIicies for this practice varv widely among jurisdictions. 

A citation or "traffic ticket" is the most common immediate outcome 

of an apprehension for most violations related to the UDAs of interest 

here. Nearly all of these citations lead to determinations of guilt and to  

imposit ions of fines and sanctions. License suspensions a r e  imoosed 

sometimes, but jail sentences are rare. 

Legal factors have a great  influence on the enforcement procedures 

that are used' in a jurisdiction. Constitutional considerations limit the 

deg ree  t o  which the poIice may intrude on a citizen or res t r ic t  his 

freedom to move. Some states have enacted laws explicitly prohibi'tinq 

some practices and devices beIieved to entrap drivers. When such devices 

a re  permitted, due process of law places s t r ic t  requirements on t h e  

admissibility of the information that they provide as evidence in a court 

of law. Finally, legislation affecting the sanc t ion ing  of s u s ~ e c t e d  



viola tors may, by treating the violations as nonrisky, discourage the poIice 

from vigorously enforcing those laws and act as a de fac to  constraint on 

police enforcement. 





CHAPTER THREE 
EFFECTS OF POLICE ENFORCEMENT PROCEDURES 

O N  TRAFFIC VARIABLES 

The preceding chapter has described enforcement procedures for UDA4s 

and some conditions affecting their use. This chapter reviews empirical 

literature on the effects of the procedures on crash risk and on variables 

thought to be related to  risk. Specifically, three  types of dependent 

variables are considered: 

e t raf f ic  flow variables (for  example, speed and volume of 
traffic); 

t raf f ic  crash variables (for example, number of crashes per 
unit time); and 

t r a f f i c  law violations (for  example, number of vehicles 
exceeding the speed limit). 

Both classes of enforcern ent procedures discussed in the  precedinq 

section are considered here, that  is, general-deterrence procedures and 

special deterrence procedures. Each type of risk variable (for example, 

traffic flow) is discussed with respect  to each class of procedure (for  

example, general deterrence). 

A t abu l a r  presentation of the studies that  form the  basis of this 

section is contained in Appendix B. The appendix also contains detailed 

reviews of key studies done prior to  1973. These reviews were done in 

the  c o u r s e  of e a r l i e r  NHTS.4-sponsored s t u d i e s  by t h e  p r i n c i ~ a l  

investigators for the present study and by other investigators (e.q., Joksch 

1972; Fennessy and Joksch 1968). They a r e  presented here to  provide 

more detail and historical perspective for interested readers. 

ENFORCEMENT PROCEDURES AND TRAFFIC FLOW 

Measures of t raf f ic  flow include: volume, speed, and density; mean 

speed determinants; longitudinal distribution (headwav); l a te ra l  clearance; 



t i m e  of day and day of week; and wea the r  (Joscelyn, Brvan, and 

Goldenbaum 1971). Most relevant to this discussion a r e  volume, speed, 

density, and logitudinal distribution. The first three variables, as Joscelyn 

and associates (1971) note, a r e  t h e  most  bas ic .  "The fundamen ta l  

relationship is V=SD, where V is the average volume in vehicles per hour, 

S is the average speed in miles per hour, and D is the average density i n  

vehicles per mile" (p. 10). The longitudinal distribution of vehicles is 

measured as headway; this is "the time interval between the  passage of 

successive vehicles going past a fixed point, or the distance between two 

vehicles as they move along the  roadway" (p. 13) .  Most of the  studies 

reviewed have focused upon speed; a few have dealt with headway and 

the other traffic flow variables. Their results are discussed below. 

General-Deterrence Procedures 

Evaluation of the ef fects  of this class of procedures on traffic flow 

have focused on flow per s e  and on changes in flow, The ~ r o c e d u r a l  

e l emen t s  s tud ied  most  o f ten  have been intensitv of patrol and the 

characteristics of patrol. Most of the studies have dealt with the effects  

of procedures on speeding, but a few have examined other traffic flow 

variables such as headway and volume. 

I n t e n s i t y  of P a t r o l .  Both the effects  of variations in the quantity 

and the frequency of pa t ro l  on t r a f f i c  f low va r i ab l e s  have been 

investigated. The results, particularly with regard to intensitv of patrol, 

have not always been consistent. 

Positive ef fects  of law enforcement on speed reduction were reported 

in an early study by Baker (19541. Speed observations were made bv day 

and night a t  eight locations before enforcement was increased and the 

f irst  and third year following. Findings indicated that  the. increased 

enforcement resulted in slightly less than halving the excess speed per 

vehicle. 

Shumate (1958) observed that  the proportion of passenger vehicles 
exceeding the legal speed limit is reduced with the addition of patrol 

units to a given s t re tch  of highway, but the average vehicle speeds are 



not  a f f e c t e d  by t h e  addit ion of such units. -4s a measure for the 

intensity of enforcement, the average number of patrol units that a driver 

passed per mile was chosen. To study the  e f fec t  of enforcement on 

vehicle speeds, a sample of 3000 vehicle speeds was obtained on four t e s t  

r o u t e s  'in 1955, 1956, and 1957, and compared with samples from six 

similar highways. Speed limits were 65 m p h ,  and data  were taken i n  

periods of free-flowing traff ic.  Both on test routes and control routes, 

the percentage of vehicles exceeding the speed l imits  decreased du'rinq 

1956 and 1957 compared to 1955. 

A chi-square tes t  showed that  the reduction of passenger vehicle 

speeds in 1957 was significantly greater  (p < . 0 2 )  than on control routes. 

However, there was no 'indication that level of enforcement influenced the 

average speed of traffic. In addition, there were indica'tions tha t  vehicle 

speeds tend to  group more closely around the  average when additional 

patrol units are placed on a given stretch of highway. 

Michaels (1960) reanalyzed Shumate's data  usinq different statistical 

assumptions. His analysis of speed variability agrees with Shumate's; tha t  

is, on the test  routes, drivers cluster more nearly about the mean speed 

and do so in some relation to the frequency with which drivers encounter 

poIice patrol.  Rlichaels' analyses also support Shumate's contention that 

enforcement level had little influence on the average speed of vehicles. 

Michaels reports: 

In general, the mean speed for both trucks and passenger cars 
decreased for both test and control routes from 1955 to  1957. 
In view of this, i t  is difficult to  place much reliance on a 
hypothesis that  increased enforcement reduced the  average 
speed of vehicles. While there were defini te decreases in 
average speeds in 1957, as compared with 1955, such decreases 
followed a similar pattern throughout the State and could not 
be related to an increase in enforcement activity. (p. 112.) 

Differences i n  da ta  interpretation between Vichaels and Shumate arise 

in regard to  the  proportion of d r i ve r s  exceed ing  t h e  speed  l i m i t .  

Michaels notes that  this proportion followed the same pattern as did the 

mean speeds; that is, there were decreases i n  the  percentage of drivers 

exceeding the speed limit from 1955 to 1956 on both the experimental and 



the control routes. Thus, he maintains, there is little evidence to su~por t  

the hypothesis that the decreases in the proportion of vehicles over the 

speed limit on the test routes were due to increased patrol. 

As Michaels points out, the results of these data analyses suggest that  

effects  of enforcement on traff ic behavior may he quite indirect. The 

finding that  variability in speed is inf luenced by en fo rcemen t  and 

propor t ion of speede r s  is not (or is, depending upon the  stat is t ical  

assumptions employed i n  this case),  indicative of the complex i ty  of 

factors involved in enforcement and traff ic control. Moreover, these 

results are further complicated by the results of a later study by Shumate 

(no date); here, he reports that neither the average speed, the proportion 

of speeders, nor the variance of vehicle speeds about the average a r e  

affected by an increase in enforcement activity. Reports such as these 

point out the necessity of understanding the methods of s ta t i s t ics  and 

field study for investigations in highway safety. 

The effects of varying levels of enforcement on t raf f ic  volume have 

also been investigated by the California Highway Patrol (1966), Vichaels 

(1960), and Shumate (1958). None of these investigators found siqnificant 

changes i n  t raff ic volume. In light of this evidence it seems reasonable 

to conclude that modest increases in enforcement act ivi ty do not greatlv 

impede traffic flow. 

The e f f e c t s  of manipulating the frequency of patrol presence on 

traffic flow have been investigated by Bracket and Edwards (19'77). These 

investigators drew heavily upon operant learning theory in their research. 

As noted in Chapter Two, they studied the effect  of the presence of a 

patrol unit on vehicular speeds under two reinforcement schedules. The 

aim of these different schedules was to convince motorists that  a certain 

segment of roadway would be patrolled every day. A t-NO-week period in 

which a patrol car appeared every day a t  the same hour was thought to  

be sufficient for this purpose; this condition effectively set up the process 

of continuous reinforcement to  establish the association between the  

roadway and t h e  p resence  of a patrol car ,  The investigators then 

hypothesized that a partial schedule of reinforcement would maintain the 

association, meaning that the patrol would not always have to be present 



t o  keep speeds suppressed. Two part ial  reinforcement patrol schedules 

were devised. One was a fixed rat io of p a t r o l  p r e sence  t o  p a t r o l  

absence: of the five working days of the week, the patrol would be 

present three  days  and absent two d ays ;  t h e  cl ays  of t h e  veh ic le ' s  

presence were to be selected on a random basis (Strategy I). The second 

partial reinforcement schedule was that  of a decreasing ra t io  of patrol 

presence to patrol absence; the days of patrol's presence were to  be 

selected on a random basis (Strategy 11). The actual  number of days the  

patrol car could be present were the same for both strateqies. 

Sites selected for study included both two-lane and four-lane roadwavs 

in Texas. These s i tes  were chosen on the basis of five criteria: traffic 

density, accident rates;  percentage of veh ic les  exceed ing  6 0  m o b :  

percentage of commuter volume; and roadway geometry. In addition, 

sites selected were not scheduled for construction activi't ies during. the  

e x p e r i m e n t a l  period. The experimental ~ l a n  was a counterbalanced 

implementation of the two s t ra tegies  on each highway. 9 t ra teqy I was 

employed on U.S. 71 followed by six weeks of no treatment and then by 

Strategy 11. The order of presentat ion was r eve r s ed  fo r  U.S. 1 0 5 .  

P r e t r e a t m e n t  speed measurements were taken the  week prior t o  the 

implementation of each strategy. 

The location of the patrol vehicle on the seventeen-mile segment was 

randomly selected for the  f irst  s t r a t e q y  imp lemen ted  on t h e  f i r s t  

roadway. This location schedule was then followed for each subsequent 

condition. The patrol  vehicle was operated from the  assigned fixer] 

location. It was parked on the  shoulder parallel to the primarv lane of 

traffic ( the  lane having the largest volum el. Officers operated their 

radar se t  under standard fixed radar operating; ~rocedures.  When they 

l e f t  their position to  c i t e  a violator they always r e t u r n e d  t o  t h e i r  

assigned location. The patrol vehicle remained on station for one and 

onehalf hours in the morning from 1:09 to 8:30 a.m. 

The  imp lemen ta t i on  o f  these speed control s t ra tegies  did a f fec t  

speed-related traffic parameters over time. I t  was found tha t  a s ~ e e d  

control s t ra tegy employing a decreasing ra t io  schedule oatrol  vehicle 

presence (Strategy 11) has a greater  immediate impact on mean t raf f ic  



speeds than a fixed-ratio strategy (Strategy I). The impact on the traffic 

parameters '(i.e., mean speed and speed variance) created by the presence 

of a patrol vehicle did ctirry over to days when the patrol vehicle was 

absent; however, it took a t  least six weeks of strategy emwlovment to  

generate this effect. 

The effects  of the speed control strategies were found to varv with 

road and traffic characteristics. For a four-lane highway, where traff ic 

speeds were high, the speed parameter reduced was the mean speed; for a 

two-lane high way, where traff ic speeds were moderate, the parameter 

reduced was speed variance. In addition, the impact on the mean traffic 

speeds was greater for the primary lane than for the secondary lane of 

traffic. Interestingly, no correlation was obtained bet ween ticketing 

activity on a given day  and the mean speed of t raf f ic  for that  day.  

Brackett and Edwards also reported that the ''haloTf (spread of effect on 

traffic flow) surrounding the stationary patrol vehicle equipped with radar 

i n  this study can be as great  as fourteen miles; the spread of effect 

extends to traffic from three to  four miles upstream of the stationary 

patrol vehicle to ten miles downstream. 

Cha rac t e r i s t i c s  of P a t r o l  and T r a f f i c  Flow.  The visibility and 

recogni t ion  of pa t ro l  and p a t t e r n s  of pa t ro l  a re  the two ~ e n e r a l  

deterrence characteristics that have been evaluated for ef fects  on t raf f ic  

flow variables. Most of the studies reviewed below have focused on the 

speed of traff ic;  a few have dealt with headway. In general,  results 

seem to indicate that highly recognizable patrol activities have a positive 

effect on traffic flow variables. 

The effects  of highly visible and recognizable enforcement sy rnbols are 

fairly clearcut with regard to traff ic speed. Reductions have been 

r epo r t ed  i n  t h e  mean t r a f f i c  speed ,  i n  the proportion of vehicles 

exceeding the speed limit,  and i n  speed variance. ?.!oreover, t he se  

changes have been found to be significantly different from the speeds 

observed' in the presence of unmarked pa t ro l  un i t s  (Duff unda ted ;  

Dougherty 1977; Joscelyn, Bryan, and Goldenbaum 1971; Organisation for 

Economic Co-operation and Development 1974; Reinfurt,  Levine, and 



Johnson 1973; Rowan and Keese 1962; Smith 1962). 

The presence of a marked patrol vehicle also has been found to  a f f ec t  

driver gap acceptance. Cooper and McDowell (1977) report an experiment 

to determine the effect of police on the merging gap acceptance response 

of drivers. The situation involved a left turn from a minor road into a 

major road at  a T-junction. Police presence consisted of a manned police 

vehicle (ei ther a patrol car or a motorcycle) parked in full view of minor 

road vehicles. Vehicle gaps were recorded with a portable television 

c a m e r a .  The median accepted gap increased significantlv from 4.5 

seconds to 5.7 seconds when police were present (D c_ ,051. No difference 

was detected between the effects of the patrol car and the motorcvcle. 

The above findings are supported by the work of Calica, Crowther, and 

Shumate (1964), who found that  the presence of an enforcement svmbol 

resulted in significant changes' i n  headways. These changes, however, 

we re  sma l l ,  t h a t  is ,  an  i nc r ea se  of less than three  percent in the 

percentage of vehicles traveling with headways greater than two seconds. 

The data  a re  not quite so clearcut in reqard to the effects of patrol 

patterns of traffic flow variables. This is especially t rue  fo r  the movinq 

versus the stat ionary patrol unit. Both positive and negative effects on 

traffic flow have been found. Baker (1954), for example, reports  ''some 

slowing of traffic" for both stationary patrol units and moving patrol units. 

Several investigators have found the moving patrol unit to be the  more 

effect ive  enforcement symbol for reducing traffic speeds. Smith (1962) 

measured the immediate e f fec t s  of moving and stat ionary enforcement 

symbols on driving behavior on two-lane, rural roadways. The speed limit 

on all test sites was 6 5  mph during the period of the experiments. The 

patrol vehicles used i n  the  study were those regularly used in traffic 

enforcement by the s t a t e  patrol.  Smith's resul ts '  i n d i c a t e  t h a t  t h e  

average t raf f ic  speeds were lowest during exposure t o  the marked car 

moving with the traffic flow. 

Similarly, a study of Byvanen (ci ted in Organisation for Economic 

Co-operation and Development 1974) found the e f fec t  of a sinqle patrol 

car  on speed to be most apparent while moving in the traffic and at  a 

slower speed than the t raf f ic  s t r e a n ;  the e f f e c t  of pa t ro l l i ng  was 



identifiable within five kilometers (or four minutes) after overtaking the 

patrol. In contrast, hardly any effects  were noticed approximately two 

kilometers after the parked patrol car was passed. 

The effects on vehicular speeds of stationary and moving enforcement 

symbols on rural roadways were also investigated by Council (1970). The 

stationary vehicle was parked adjacent to the roadwav i n  a posit ion 

visible to oncoming traffic; the moving vehicle traveled in the traffic 

stream at five mph below the posted speed limit. The effect  of the two 

symbols was ind ica ted  by changes i n  t raff ic of mean speeds, meed 

variances, the percentage of vehicles traveling at speeds above the posted 

speed limit,  and the percentage of vehicles traveling at speeds above the 

posted speed limit, plus a 5 mph tolerance. Data were collected one and 

one-quart er miles upstream from the patrol unit and one and one-quarter 

miles downstream from the unit. 

Council's analyses indicated a reduction in mean speed, variance and 

percentage of vehicles traveling above the posted speed limits and the 

speed limit,  plus tolerance at  the stationary unit. No siqnificant chanqes 

in any of the measurements occurred l ~ i t h  the moving patrol unit. Data 

collected by both Calica, Crowther, and Shumate (cited in Brackett and 

Edwards 1977) and Joscelyn, Bryan, and Goldenbaum (1971) also support t'?e 

s t a t i o n a r y  pa t ro l  uni t  a s  a more effective enforcement svmbol for  

affecting traffic speed variables than the moving patrol unit. 

Stationary patrol vehicles may be placed in a varietv of confiqurations. 

A number of researchers have also investigated configuration of patrol to  

determine which can most effectively influence traff ic flow variables. 

Joscelyn, Bryan, and Goldenbaum (1971) examined the e f f e c t s  of  s ix  

stationary enforcement configurations, representing various levels of police 

threats. The vehicle configurations chosen for study were: civilian; 

unmarked police; marked poIice; marked police with radar; marked police 

in arrest configura'tion with stopped civilian vehicle; and two marked 

police, one with radar. Results indicated that  the more threatening 

enforcement configurations (i.e., arrest  configuration) produced greater  

immediate decreases i n  mean speeds i n  percentage of speed violators. 

These decreases in speeds and speed violators generally were greater  for  



same-lane than for opposite-lane t raf f ic ,  when t raf f ic  is considered in 

relationship to the enforcement vehicle. The effects ,  however, died out 

m o r e  quickly  t han  t hose  produced by less threatening enforcement 

symbols. In general,  reductions in speed were found to  taper off a t  

distances of about three miles. Neither traffic headways, percentage of 

headway violators, t raf f ic  densities, nor standard deviations i n  t raf f ic  

speed were found to  be significantly af fected by the  presence of the 

stationary enforcement symbols. 

Smith (1962) also found that of several stationary ~ a t r o l  configurations, 

the simulation of an enforcement task had the greates t  e f fec t  on meaq 

travel  times. The following enforcement configurations were emploved: 

the  control symbol ( the  complete absence of any enforcement un i t ) ;  

marked and unmarked patrol units parked perpendicular to the roadway on 

the side of predominant traffic flow; marked and unmarked patrol  units 

parked perpendicular to the roadway on the side of non~redominant traffic 

flow; marked patrol units parked parallel to the roadway directly behind a 

civiIian vehicle on the side of nonpredominant traffic flow; marked ~ a t r o l  

units that move into traffic on the side of predominant flow; and marked 

patrol units that  move into traffic on the side of nonpredominant traffic 

f low.  Each p a t r o l  un i t  was a veh i c l e  r egu l a r l y  used i n  t r a f f i c  

enforcement by the state patrol and was manned by a uniformed officer. 

Effects of the treatment conditions were examined by rank orde'ring 

them according to  the mean travel  times of the vehicles observed (i.e., 

the  t ime , .  in seconds ,  r equ i red  fo r  a veh i c l e  t o  t r a v e l  f rom one  

observation point to another two miles downstream within the test site) 

for each condition af ter  the  introduction of the enforcement symbol. 

Sased upon this rank ordering of travel times, Smith concludes that: (1) a 

greater  ef fect  is observed with the  e n f o r c e m e n t  svmbol  parked o r  

operating on the side carrying the  predominant flow of traffic; and (2 )  

while the marked patrol unit moving with the  predominant t raf f ic  flow 

has the  greatest effect, it is followed by the stationary unit simulating an 

enforcement task. 

No significant differences on speed variables were found for three 

stat ionary enforcement techniques by Dart and Hunter (1976). Also 



included here was a speed enforcement scene. The other two techniques 

were a speed-check zone sign with a partially concealed, radar-eauipoed 

patrol car  and a stationary marked patrol car. An analysis of variance 

yielded no significant differences among the three enforcement techniques. 

All t reatments were accompanied by a substantial reduction in mean, 

median, and 85th percentile speeds in the vicinity of the enforcement 

unit; these reductions ranged from five to  eight mph at the treatment 

location. The number of vehicles traveling faster  than 5 5  m p h  was 

reduced by thirty to f if ty percent, Traffic, however, began to recover 

speed within one thousand feet of the enforcement symbol and c o m ~ l e t e l v  

regained its speed within two miles of the treatment location. 

Findings such as these indicate that police presence can indeed affect  

t raff ic flow. The exact  nature of the effects ,  however, has yet to be 

determined. 4s Dart and Hunter (1976) state: 

The use of various enforcement techniques has received rather 
widespread attention over the years, yet  there does not exist 
a firm relationship as to  the ef fect  the various techniques 
have on traffic behavior. . . 
There are  perhaps other innovative enforcement techniques 
that may be considered i n  the future. . . . However, before 
any ideas a re  advanced to any degree, the concepts should be 
evaluated like other improvement programs. Only through 
such evaluation programs can the maximum payoff for each 
enforcement dollar spent be realized. (pp. 33 ,  35 . )  

'Warning Signs and  Automated Detection Devices, A varietv of 

warning signs have been used to support police enforcement. The aim of 

such signs is to heighten drivers' awareness of their own driving behavior 

and to remind them of possible police actions agzinst unsafe driving 

behaviors. -4 number of investigators have analyzed the effect of these 

roadside signs on traffic flow variables. 

The Visual Speed Indicator (VSI) is a device for warning drivers about 

their speed (see Chapter Two for a description). This warning system 

appears to have an 'initial effect on driversf speeds equal to that of police 

presence. However, the effects have been found to d i s s i ~ a t e  rapidly and 

d i sappear  comple te ly  as ear ly  as two and one-half months a f t e r  



installation (Bundesanstalt fur  Strassenwesen ci ted in Organisation for 

Economic Co-operation and Development 1974; Eagle and Homans 197 6). 

Neither Dart  and Hunter (1976) nor Hunter and Bundy (1975) found any 

significant  changes  in t h e i r  measures  of speed  fo r  t h e  VSI or a 

speed-check zone sign, respectively, 

Warning s izns  have  a l so  been  used t o  a f f e c t  headways or gap 

acceptance in drivers. Comparable to the VSI is the electronic Follolhring 

Too Closely (FTC) Monitor system (described i n  Chapter Two). This 

s y s t e m  a p p e a r s  e f f e c t i v e  i n  r e d u c i n g  t h e  i n c i d e n c e s  o f  

following-too-closely behavior. The monitors have been reported to be 

effective for as long as nine months af ter  installation. Minimal police 

enforcement campaigns, interjected a t  such points, have been useful for 

again decreasing the number of short vehicle-gaps (Parker 1976; Tra f f i c  

Safety Systems, Inc. 1971). 

The Vought Missiles and Space Company (undated) reoort on the ORBIS 

III application in Arlington, Texas, stated that  there  were an average of 

a t  least  8 0 0  cars per day driving ten or more miles per hour over the 

speed limit on the test section of road prior to the installation of ORSIS. 

One week a f t e r  the installation of the O R B I S  stanchions but before 

activation of the  ORBIS equipment, "hidden" radars revealed that  the  

number of speeders had been cut in  half, suggesting a general deterrence 

effect. The likelihood that any effect was due to general  deterrence is 

strengthened by the fac t  that  a PI&E campaign preceded the installation 

of ORBIS. The number of speeders continued to  decrease a f te r  ORSIS 

was activated to a steady-state value of "15 to 25" per day, accordinq to 

the Vought report .  During a period of about one yea r ,  O R S I S  was 

activated about 1 2 %  of the  time, and a total of 231 warning letters but 

only fourteen citations were issued. 

Dreyer and Hawkins (1979) field tested a mobile ORBIS 111 in ArIinqton, 

Texas, during January-April 1976. In this experiment, ORBIS  was mounted 

in a van and used a t  four roadway s i tes  having; different  speed l i ~ i t s  

( f r om 4 0  t o  5 5  m p h )  and d i f f e r e n t  roadwav env i ronments .  The 

researchers found that the mobile configuration of ORB19 also reduced the 

precentage of speeders, having its greatest effect  on the urban roadways 



a t  high ''levels of enforcement" (i,e., percentage of the time the van was 

present). Mean speed was decreased slightly during the experiment, wit? 

the effect lasting several weeks after the van was removed. 

The authors also estimated the cost-effectiveness of the mobile O R S I S  

operation and concluded that  it was ''less cost-effective than traditional 

enforcement methods" (p.vii). Effectiveness was defined i n  terms of 

citations issued, activity measure rather than an impact measure. NHTSA 

rejected the conclusion about cost-effectiveness, arguing, in effect, that  it 

was improper to  so assess an application that was experiental rather than 

operational. 

Special Deterrence Procedures and Traffic Plow. Several studies 

have attempted to determine the traffic flow effects of procedures aimed 

a t  catching and punishing traffic law violators. As was noted 'in Chapter 

Two, such special-deterrence proeedures are' inherently more complex than 

current general-deterrence procedures in that they involve more functions. 

Unfortunately, the l i tera ture  provides l i t t l e  evidence of studies of the 

effect of functional procedures on traffic flow. 

Most studies have' investigated the effects of the total procedure, and 

usually have not described the procedures i n  much detail.  Thus; it is 

often difficult or impossible to determine conditions under which a change 

i n  a procedural component caused an observed effect. For example, a 

total procedure might involve parked, unmarked, solo patrol cars using 

radar for detecting speeding violators and might result in citations Seing 

given to  all apprehended drivers, ninety percent of whom were t hen  

"convictedT1 and given $ 2 5  fines. A study might evaluate the effect of 

increasing the fine to $ 5 0  but fail to describe the other ~ r o c e d u r a l  

components. Thus, generalization about the effect of doubling. a fine is 

impossible, because of the possible influence of other c o m ~ o n e n t s  on the 

results. 

Most special-deterrence studies reported in the literature examine the 

effect of increased numbers of citations on various dependent variables. 

For example, the California Highway Patrol (1972b) increased the number 

of speeding citations on one s t re tch  of road by doubling the number of 



t r a f f i c  o f f i c e r s  p a t r o l l i n g  t h a t  r o a d .  O n e  would e x p e c t  a 

general-deterrence as well as a special-deterrence e f fec t  as a result of 

this action. Although forty percent of the  total arrests bv the traffic 

officers were for speeding, no significant reductions i n  speed violations 

were observed on the roadway. 

Booth  (1978) has suggested that  a t raf f ic  enforcement agencv use 

unmarked vehicles if its goal is to increase arrests. However, Finkelstein 

and McGuire (1971) found ''no overwhelming evidence regarding its useH (p. 

V-12) and recommend having the patrol unit in view of the motorist.  The 

r e s e a r c h  on p a t r o l  con f igu ra t i ons  done by Jo sce lyn ,  Bryan,  and 

Goldenbaum (1971) and Smith (1962) supports this latter 'viewpoint. 

In another study, the  Oregon State Police (1977) increased its speeding 

citations by fifty percent during the month of May 1977. Radar detection 

equipment was used, and special emphasis was placed on freewavs and 

peak periods of t raf f ic  volume. This increase in ci tat ions issued was 

reported to  be accompanied by statewide reductions in speed. The report 

stated: 

One result was a 31 percent increase in ra te  of compliance 
with the 55 mph speed limit on all Oregon hig;h!vays and a 50 
percent  compliance on the  freeways. -4t the same time, the 
number of vehicles traveling a t  speeds'  i n  excess of 6 0  mph 
was substant ' ia l ly  reduced .  The  85 th  p e r c e n t i l e  speed 
decreased two mph on all highways ( 6 2  t o  6 0  mwh) and four 
miles per hour on urban freeways (54 to 6 2  mph). The most 
noticeable effect on higher speeds was i n  the range of 6 0  to  
64 mph where nearly 25 percent of Oregon motorists were 
driving' in April. By the end of Yay, almost half of those 
drivers had slowed down to speeds below 60 mph. (p. 4.) 

Reinfurt, Levine, and Johnson (1973) have also reported success with the  

use of r a d a r  in mul t i face ted  speed enforcement campaigns. These 

researchers used a complex experimental design in which presence of 

r a d a r ,  v i s ib i l i ty  of p a t r o l ,  t icket ing,  and media oublicity were all 

manipulated. Speed da ta  were collected in fortv-three North Carolina 

municipaIities. Results of the study indicated stat is t ical ly significant 

reductions'  in the proportion of speeders and. i n  the average soeed of 

t r a f f i c .  However, i t  was the combination of the above four fac tors  



carried out in the project that  was important; when considered alone, 

each factor reflected only marginal evidence of effectiveness. 

ENFORCEMENT PROCEDURES A N D  CRASHES 

The effects of police enforcement procedures on crashes have been 

studied less frequently (and often less rigorously) than the effects of such 

procedures on traffic flow, Empirical studies of the quanti tat ive ef fects  

of both  genera l -  and specia l -deterrence procedures on crashes a re  

discussed below. 

General-Deterrence Procedures 

Most of the studies i n  this category cited here were concerned with 

the effects of enforcement' intensity on crashes. Only a few dealt with 

the effects of patrol characteristics. 

Intensity of Patrol. In general, studies suggest but do not prove 

that increases' in patrol strength lead to  decreases in crash rates.  The 

California Highway Patrol (1972a) reported a significant reduction in 

reportable crashes when manpower was increased by 5 0 0  traffic-officer 

positions. For all four roadways in the California study, fatal crashes 

decreased 15.9% and fatalities decreased 19%. Injurv crashes decreased by  

2.5%. Persons injured with severe injuries decreased 11.2%, with minor 

injuries decreased 1.6%. Crashes involving complaint of pain, however, 

increased 9 .4%.  Unfortunately, no control groups were used in the study, 

and correlational studies of the data  did not rule out the possibilitv of 

spurious correlations that would negate the hypothesis that police activity 

is negatively correlated with members of crashes. 

A n  earlier study of intensity of enforcement by the California Rig-hway 

Patrol (1966) also suggested a decline i n  crash rates. In this study, 150 

add i t iona l  t r a f f i c  o f f i c e r s  were assigned to one specific highway. 

Generally, accidents were fewer' in number during the study vear than i n  

t h e  pr ior  t h r e e  years  (i.e., 792 ) .  The decline for injurv accidents, 

however, was the only statistically significant decrease (264  versus 348) .  

Proper t y-da m age accidents actually increased sligh tlv (424 versus 4141, but 



t h e  au tho r s  specula ted that  this reflected more extensive reportinq 

associated with the  increase i n  available patrol units. The number of 

drivers involved in accidents decreased by 150 in the 1964 study year over 

the  1961-63 period average. Interestingly, drivers from age 16 t o  3 6  

showed the largest  decrease in accident involvement. 4gain, r10 control 

group was used" in their s tudy,  and t h e  c o r r e l a t i o n a l  ana lyses  a r e  

inconclusive. 

Other investigators reporting a reduction in traffic accidents with an 

increase in the quantity of patrol a r e  Dougherty (1977); Ekstrom, Kritz, 

and Stromgren (1966); Je f fcoa te  (1950); and Shumate (1958). -411 a r e  

p lagued by methodolog ica l  de f i c i enc i e s  t h a t  make t h e i r  f i nd ing  

inconclus ive .  Nevertheless,  the study designs and findings a re  not 

incompatible with the hypothesis tha t  increased patrol intensity reduces 

the number of crashes. 

Only one study reviewed did not find an effect for increased levels of 

enforcement on accident rates.  This was Vichaels' 1960 reanalvsis of 

Shumatels data.  Vichaels notes tha t  regardless of level of patrol, the 

differences between the test and control routes were consistently small. 

He fur ther  points out that  1955 (the comparison year) was an abnormallv 

high year for  accidents on one of the t es t  r ou t e s .  "Conseauen t l v ,  

ascribing a reduction in accidents to the  increased patrol was probably 

unwarranted" (p. 111). Comparisons of the  accident data  on the t e s t  

routes with those of the rest of the state and with all the control routes 

show a significant reduction i n  number of accidents for both tes t  and 

c o n t r o l  routes. Michaels concludes that  there appeared to  be I i t t le  

reliable effect due to enforcement. 

Characterist ics of Patrol.  Southgate (19'75) investigated the effect 

of police observation platforms on accidents. He found that  du'ring a 

twenty-e igh t -day  s t udy  period, only four accidents occurred on the  

roadway in England where the platform was placed. That was half the  

monthly accident average. 

Yo s i gn i f i c an t  relationships of any k ind  were found for types of 

stat ionary patrol activity and accident ra tes  by Joscelyn, Brvan, and 



Goldenbaum (1971). Neither all accident types combined nor personal 

injury accidents i n  par t icular  were  s ign i f i can t ly  a f f e c t e d .  These  

investigators report: 

In e f f ec t ,  stationary enforcement tests failed to stem normal 
three-year accident ra te  trends in any way, nor did t h e  
nurn bers of accidents during test  months differ significantly 
from those occurring during non-test months during the tes t  
year itself. (p. 144,) 

Special Deterrence Procedures 

The re  are relatively few studies on the effects  on crash rates of 

police procedures employing special deterrence ~ rocedu re s .  Much more 

has been wr i t t en  abou4 the methods of surveillance, detection, ~ n d  

apprehension than about their effects. 

As part of its Operation 101, the California Highway Patrol (1972b) did 

evaluate the effects of increased manpower and enforcement actions on 

c r a sh  r a t e s .  The major finding of this study was: manpower was 

increased; enforcement actions' increased; driver violations were reduced; 

and c r a shes  decreased. While this decrease was not significant for 

weekday crashes, it was statistically significant for weekend crashes. As 

noted previously ,  weaknesses in study design make it impossible to 

attribute these effects to the procedure used. 

With regard  t o  de t ec t i on  methods ,  Milardo (1974) has reported 

successful results for the use of VASCAR. I n  .January 1972, the citv of 

Middletown, Connecticut, purchased its first VASC.4R unit. Traffic 

division personnel were trained in i ts  use. At the end of the f irst  six 

months of 1972, enforcement activities increased, and a crash reduction of 

twenty-two percent was noted over the first six months of the previous 

year. Whether this reduction was due to the VASCAR unit or to some 

other coincident factor is not known. 

Other  s tud ies  i n  th is  a r e a  s u f f e r  from s imi la r  methodoloqical 

deficiencies. For example, a study by Kunz (1950) reported: 

I n  April 1943, t h e  Spr ingf ie ld ,  Massachuse t t es ,  Po l ice  
Department inaugurated a rigid traffic control program. prior 



there to  the accident r a t e  had greatly increaed, The policv 
decided upon was to enforce all t raf f ic  laws on an impartial 
basis. Officers were not required to meet any arrest quotas, 
but they were expected to  take  appropriate police act iorl  
whenever  a v io la t ion  was observed. The results of the  
program exceeded the  expectations of the police officials. 
Acc iden t s  were  greatly reduced. The number of persons 
injured in 1945 was reduced more than 4 0  per cen t ,  and i n  
1946, despite a tremendous increase in traffic volume, injuries 
were reduced to  only one third of what they were in 1944. 
During this corresponding ~ e r i o d  arres ts  for violations were 
increasing a t  a rapid r a t e  . . . as the  arres ts  for movinq 
v io la t ions  i nc r ea sed ,  t h e  number of accidents decreased 
rapidly. When there was a relaxation' in ar res ts  for moving 
violat ions, accidents increased. 

This study suggests an enforcement effort  but does not rule out other 

hypotheses or explanations for the observed decreases in number  of 

crashes. 

A r e c e n t  s t udy  by PRC Public Management Services, Inc. (1971) 

evaluated NHTSA's Selective Traffic Enforcement Programs (STEP) in 

Sacramento, California; El Paso, Texas; and Chattanooga, Tennessee. of 

the nine police countermeasures tested among these three  ci t ies,  the  

study found: 

The  po l ice  c o u n t e r m e a s u r e  t h a t  has power t o  be most 
effective in reducing traffic accidents is . . . Patrol and Cite.  
In the areas where this countermeasure has been p r o ~ e r l v  
tested, traffic accidents have been reduced. (D. iii.) 

The patrol-and-cite countermeasure was defined as follows: 

Patrol within assigned STEP area and/or location and c i t e  or 
warn for all hazardous moving violations. (p. 6.) 

The STEP evaluation design employed quasi-experimental methods wherein 

number of crashes during the STEP activity was compared to the number 

of crashes' in an equal t ime period immediately preceding STEP. The 

e f f e c t  of t i m e  of day dur ing which STEP was operative was also 

investigated, and where possible, non-STEP areas of a city were used as a 

c o m p a r i s o n  a r e a s  f o r  t h e  STEP a r e a s .  The conc lus ions  about  

countermeasure effectiveness apparently represent the judgments made bv  



researchers after subjectively considering all these effectiveness indicators. 

No attempt was made by the STEP evaluators to determine the extent 

t o  which observed effects  were due to general deterrence or special 

deterrence, although the description of the patrol-and-cite countermeasure 

impries that  a special-deterrence effect was the primary objective of that 

countermeasure. It seems likely, though, that  a t  least  some  of t h e  

ef fects  were due to general deterrence, since each of the three cities had 

public information components designed to "advise the general public 

concerning the need, purpose, and operational plan of the STEP" (PRC 

Public Management Services, Inc. 1974, p. 23). 

ENFORCEMENT PROCEDURES AND VIOLATIONS 

If traffic crash risk is related to the behaviors proscribed by t raf f ic  

laws, then reducing the incidence of those behaviors should reduce risk. 

Unfortunately few s tudies  have eva lua ted  t h e  e f f e c t s  of s ~ e c i f i c  

enforcement procedures on traffic violations other than speedinq (discussed 

as a traffic flow variable earlier in this chapter) .  Selected studies that  

have analyzed the effect  of enforcement procedures on violations other 

than speeding are discussed below. 

General-Deterrence Procedures 

Most investigations of the effects of general deterrence procedures on 

traffic violations have focused on the intensity of patrol. In  general,  the 

results of these studies indicate that presence of patrol alone can reduce 

the incidence of certain driving violations. Cooper (1974) has reported 

significant ef fects  on driver behavior with increased poIice enforcement. 

In his study, levels of enforcement were varied from zero to two officers 

a t  nine, selected urban intersections. Records of traffic behavior and 

other possibly relevant variables (e.g., weather) were maintained daily bv  

trained observers for the duration of the study. Of special concern were 

two general types of traff ic violations: turning violations and t raf f ic  

signal violations. 

-4 number of interesting results emerged from this study. First and 

foremost, the study found that  increased enforcement brought about  



reductions in the number of violations committed by motorists and that 

this effect appeared to  be fe l t  almost immediatelv. Driver behavior, 

however, tended to revert to its original characteristic following cessation 

of the  increased enforcement. Moreover, while the  program was i n  

e f fec t ,  adherence to  t raf f ic  laws was higher during periods of actual 

police presence than during hours of absence. 

Reductions in the number of violations beine; committed bv motorists 

have also been reported with increases i n  patrol level bv the  California 

Highway Patrol (1969, 1972b) and by Dougherty (1977). 

Only two studies were reviewed that dealt with patrol character is t ics  

and t raf f ic  violations. The effects of vehicle type were investigated by 

Booth (1978). Police motorcycles, marked patrol  units, and unmarked 

patrol units were placed in highly visible positions at  urban intersections. 

The results yielded significant differences among the three  enforcement 

symbols ,  with t h e  motorcycle producing the  greates t  e f fec t  on the  

motorists' behador, followed by the marked patrol cars. 

An experiment by Klebelsberg (1963) suggests that the presence of a 

marked patrol car may very well reduce the number of driver violations. 

Twenty-two tes t  rides of one to  one-and-a-half hours were made with 

marked and unmarked police cars in and near Vienna. Reqular patrol 

cars,  unmarked patrol cars, and a regular civilian car  were used. An 

observer within the car noted all possible violations. In the downtown 

area ,  thirty-two violations were seen from a marked car and thirtv-four 

violations were seen from an unmarked car .  This difference was not 

stat is t ical ly significant. It was suggested that the color of the unmarked 

car (same as the patrol ca r )  made i t  appear su s~ i c ious .  There lvas a 

l a r g e  d i f f e r e n c e  be tween  pa t ro l - ca r  observat ions  and civiIian-car 

observations: thirty-two versus sixty-two violations. .3n a major a r t  erv, 

the  relation between marked car versus civiIian car was 18:107, and on a 

road outside Vienna, the relation was 80:285.  No detailed da t a  were 

given and no s ta t i s t ica l  tests  were made in the report, but the Poisson 

index of dispersion calculated from the  data  indicates tha t  these l a t t e r  

differences are significant at  the -01 level. 



Special-Deterrence Procedures 

Very few studies are available on the effects of procedures directed at  

increasing the apprehension and punishment of traffic law violators. The 

California Highway Patrol (1969, 1972b) has reported that  increases in 

manpower do lead to increases in citations for violations and subseauentlv 

to reductions in violations. Little else has been reoorted. 

The effectiveness of police written warnings in  deterring t raf f ic  l a v  

violations was evaluated by Fi t t s  (1966). The evaluation was based on a 
comparison of the subsequent behavior of persons who initially received a 

written warning for a traff ic law violation with the subsequent behavior 

of persons who initially received a citation for a t raf f ic  law violation. 

Data collected were limited to drivers of Tucson, -Arizona, as of Yay 13, 

1964,  who received written warnings, c i ta t ions ,  or both fo r  moving 

vehicular  t r a f f i c  violations issued by the Tucson Police Department 

between May 13, and May 31, 1964. The subsequent behavior of these 

motor i s t s  was then  observed unt i l  Oc tobe r  31, 1964. During the 

observation period, June 1 through October 31, 1964, both written warnings 

and citations were considered evidence of further traffic offenses. 

In the written warning group, 229 subsequently committed additional 

o f fenses ,  fo r  a r e p e a t  r a t e  of 18 percent .  In the citation group, 

subsequent offenses were committed bv 206 motorists for a repeat r a te  of 

14 percent. A chi-square test  of expected frequences suggested that 

persons in the initial citation group committed fewer subsequent offenses 

than  were s t a t i s t i c a l l y  expected and that the initial warning croup 

committed more offenses than were statistically expected. Unfortunately, 

no tests  for other significant differences between the two groups were 

reported. 

SUMMARY 

A number of studies have examined the effect of police enforcement 

procedures on driving behavior. %lost of t he se  s t ud i e s  have been 

conducted a t  a high level of aggregation, so that it is impossible to say 

what element of a given procedure was responsible for an observed effect  

or, in many cases, whether the effect was due to general deterrence or 



s p e c i a l  d e t e r r e n c e .  Also, many of the  studies used faultv or weak 

experimental designs, making it difficult to determine the validity of their 

findings. 

Gene ra l l y ,  t h r e e  classes of variables have been used t o  measure 

enforcement effects: traffic flow variables, t raf f ic  crash variables, and 

t raf f ic  law violations. The literature indicates that increasing both actual 

and perceived levels of enforcement tends to  have a favorable ef fect  of 

t raff ic  flow variables, Increasing the visibility and apparent "threatf1 

level of enforcement symbols also affects flow variables positively. Older 

s t u d i e s  have found that  moving enforcement symbols have a greater  

effect on flow, but recent, more rigorous studies indicate that  s tat ionary 

symbols are  more effect ive  in this respect. Studies of the effects of 

increased numbers of citations suggest a positive e f fec t  but a r e  no t  

conclusive. 

For the most part the effects of warning notices on traffic flow have 

not been evaluated in the available literature. Field studies of automated 

d e t e c t i o n  dev i ce s  i nd i ca t e  beneficial e f fec t s  on speed-related flow 

variables, but one study also found that such effects  rnav be short-lived. 

The only documented procedure for enforcing laws following too closely is 

of this genre, and one study suggests that i t  can be useful in increasing 

following distances bet ween vehicles. 

S tud i e s  of t h e  e f f e c t s  of po l ice  enforcement on t r a f f i c  crash 

variables indicate positive effects .  However ,  t h e  s t u d i e s  a r e  no t  

conclusive as a whole because of a lack of data, a poor desiqn, or the 

use of inappropriate s ta t i s t ica l  methods i n  some of the  studies. The 

l i t e r a t u r e  suggests tha t  increasing intensity of enforcement reduces 

crashes; only one study concluded that  such a procedure had no effect .  

On the other hand, most studies have not shown that any particular patrol 

characteristic (e.g,, marked cars) results in fewer crashes than any other 

characterist ic .  The STEP experience in several cities is an exce~tion,  

suggesting that ftpatrol and c i tefT procedures do reduce crashes i n  some 

instances. 

Finally, the l i t  e ra  ture  provides fairly strong evidence that certain ~ o l i c e  

act ivi t ies reduce t h e  i nc idence  of  a broad r ange  of t r a f f i c  law 



violations. Increasing enforcement intensity has been found to decrease 

turning and traffic signal violations as well as speeding. Highlv visible 

and threatening enforcement symbols also appear to reduce violations. 

However, studies have not found great differences among commonly used 

sanctioning actions (e.g., warnings, citations) with respect to their effects 

on subsequent violations. 



CHAPTER FOUR 

RESOURCE ALLOCATION 

It is clear from the preceding chapter that some police procedures can 

help to reduce the incidence of some UDAs that  are  proscribed by law. 

A logical next question is how should an enforcement agency spread its 

resources among these alternative procedures so as to achieve the highest 

return as measured by reductions in overall crash risk. 

This chapter reviews literature that addresses this question. First,  the 

general nature of the resource allocation problem faced by the Traffic 

Law System as a whole and the police enforcement subsystem is defined. 

Following this, the general knowledge needs for solving this problem are 

set forth. Lastly, resource allocation strategies that  have been used or 

suggested are described. 

THE RESOURCE ALLOCATION PROBLEM 

The  p r o p e r  management  of highway c r a sh  r isk r equ i r e s  ! ' the 

combination of knowledge of the nature of the risk with knowledge of the 

expected effects  of alternative risk reduction actions to determine overall 

resource allocation policies, strategies, and tac t icsu  (Jones and Joscelyn 

1972, p. 105). The same report describes the general t raf f ic  safety 

resource allocation problem in a given jurisdiction as: 

. . , t o  d e t e r m i n e  the operationally feasible mix of risk 
control forces and their point of application, both spatial  and 
t empora l ,  which minimize  t he  to ta l  t r a f f i c  risk i n  tha t  
jurisdiction. (Jones and Joscelyn 1972, p. 105.) 

More specific to the concerns of the present report, however, is the 

allocation of enforcement resources to the minimization of t raf f ic  crash 

risk. In this context ,  the resource allocation problem becomes one of 

determining how best to assign available police resources among police 

procedures and of determining where and when such procedures are to be 



used. 

As is noted by F raney ,  Darwick,  and Rober t son  (19721, proper 

allocation of resources is among the most cri t ical  problems facing law 

enforcement organizations. Concerns over efficiency and economy are 

uppermost in such organizations, and one of the largest concerns is that  

of salary. The authors further report: 

The salary portion of the police budget is by far the greatest 
expense in a typical departmental budget, and since the police 
department is usually one of the largest of s ta te  and local 
governmental agencies, police salaries r e p r e s e n t  a major 
expenditure to the taxpayer. (p. 54.) 

These researchers also state that  optimization of police resources is 

achieved: 

. . . through the  s c i e n t i f i c ,  geographica l /chronologica l  
assignment of personnel and equipment and the establishment 
of p r even t i ve  p a t r o l  t o  deal  with specific categories of 
unlawful driving behavior, according to  needs which were  
based on accident s ta t i s t ics ,  enforcement act ivi ty records, 
traffic volumes, and other local traffic conditions. (p. 1.) 

To accompl i sh  such an optimization, however, it is necessary to 

determine the payoffs or utilities associated with a particular allocation 

of effort .  Both the inputs and the outputs of these efforts  must be 

specified. Ideally, such information would provide complete knowledge of 

the ef fects  on t raf f ic  variables of any particular level or method of 

traffic law enforcement under all conditions. Shoup (1973) refers to this 

type  of knowledge as a production function: the desired effects  on 

traffic safety and flow are the outputs; the police resources employed are  

the inputs. Important to the decision-making process, this production 

function shows how output changes in response to changes in inpu t .  

Shoup s ta tes  that  "This is important because most questions of resource 

allocation deal with marginal changes: how much additional output will 

result from additional expenditure, or how much reduction in output will 

result from a reduction in expenditure?" (p. 3). 

A more spec i f i c  s t a t e m e n t  of t he  police enforcement resource 

allocation has been set forth as follows: 



It is desired to determine the operationally feasible mix of 
enforcement control  forces and their points of application 
both spatial  and temporal,  which minimize the total traffic 
risk in the enforcement agency's jurisdiction during a given 
time period. (Jones and Joscelyn 1972, p. 106.) 

Regardless of how this problem is s t a t e d ,  i t s  so lu t i on  r equ i r e s  an 

understanding of the knowledge needed for resource allocation. It is also 

necessary to be familiar with techniques for maximizing the effect ive  

deployment of manpower and other resources. These are the topics of 

the following two sections. 

KNOWLEDGE NEEDS FOR RESOURCE ALLOCATION 

A fundamental premise underlying the police t raf f ic  services function 

is that  appropriate police action creates general and special deterrence of 

UDAs and thus reduces traffic crash risk. For the police risk manager, 

"appropriate police actionT1 must be specified in terms of on-the-road 

procedures; the times and places such procedures are to  be used; and the 

personnel, equipment, and facilities to carry out the procedures. This 

specification is dependent upon the t o t a l  t r a f f i c  c r a s h  r isk  in t h e  

enforcement during a given time period, available police resources to deal 

with that risk, and the effects of available enforcement procedures on risk. 

If sufficient knowledge about these three factors were available, the 

police resource allocation problem could be solved b y  any one  o f  a 

number of well-known ma thematical techniques. Ideally, such knowledqe 

should include: 

t raf f ic  accident risk as a function of location within the 
jurisdiction, time, and enforcement control forces; 

e enforcement control forces as a function of enforcement 
resources; 

e to ta l  enforcement resources available in the jurisdiction as 
a function of time; and 

a ope ra t i ona l  constraints in the jurisdiction. (Jones and 
Joscelyn 1972, p. 106.) 



Unfortunately, much of this needed knowledge does not exist, and a wide 

variety of substitute resource allocation schemes have had to suffice. 

The next section discusses some resource allocation strategies that have 

been used in practice and identifies more sophisticated techniques that  

have been suggested for developing future strategies. 

STRATEGIES FOR RESOURCE ALLOCATION 

Strategies for the allocation of police traffic resources have ranged 

from simple reliance on past policy to the utilization of sophisticated 

computer technology. The former tack is frequently taken because police 

agencies have tended to develop as  r e a c t i v e  o rgan iza t ions ;  police 

organizations are  so busy reacting to demands for service that little time 

can be spent in assessing the appropriateness of the action that  occurs or 

how resources are allocated. Jones and Joscelyn (1972) note: 

It is often s ta ted  that  the police merely respond t o  t h e  
greatest  immediate pressure and do not engage sufficiently in 
conscious management of their resources. Police a re  said to 
base their resource allocation decisions primarily on tradition 
and even folklore rather than on rational analysis of needs 
and capabilities. In fac t ,  police administrators themselves 
have been among the strongest cri t ics of police r e sou rce  
allocation procedures. (pp. 1-2.) 

This section outlines the range of resource allocation strategies that  

have been suggested and/or used by police agencies. 

The Quota System 

One way of specifying the incidence of enforcement actions to be 

taken by police has appropriately come to be termed by disgrunt led  

motorists as the "quota system.f1 This term seems to imply indiscriminate 

enforcement, which the police administrator perceives as conducive to the 

generation of public resentment. How the "public" reacts on this issue 

has not, to our knowledge, been documented. In one of the truly rare 

a r t i c l e s  on the  use of t he  quota system (disguised under the term 
"minimum workloadf1), former Chief Roy Betlach of the Washington Sta te  

Patrol (WSP) discussed this system and the results he feels it produces 



and the problems i t  causes. Chief Betlach attacked the problem directly 

when he stated: 

. . . we always come up with the age-old question, 'What 
should a traffic law enforcement officer do in a day, a week, 
or a month's time?' 'What do we expect of them?' If we are 
going to te l l  a man he isn ' t  producing enough v io la to r  
con tac t s ,  certainly we should be in a position to  tel l  h i m  
what was acceptable as a day, a week,  a month's  work.  
(Betlach 1960.) 

Under this system, the WSP assessed the traffic contacts that their 

men had made in 1957 and found t h a t  e a c h  man  had  a v e r a g e d  

twenty-e igh t verbal  admoni t ions ,  thirty-one written warnings, and 

twenty-two citations for moving violations each month. These amounts 

were then se t  as the performance standards for the department. While 

the statistics used to measure the effectiveness of the program, in terms 

of accident reduction, were not rigorous, this was an initial step in the 

establishment of a practical enforcement production standard. Another 

report discussed this problem as follows: 

To some, enforcement implies that each officer must make a 
c e r t a i n  number of arrests  in a given period. We do not 
operate on such a 'quota system' but we do demand t h a t  
every officer on a t r o l  devote the time available to strict, 
impartial law enforcement against all violators of the law. 
Emphasis  is placed a t  all levels on the officer on patrol 
stopping violators, We in Delaware a re  convinced that  the 
officer who is high in the number of cars stopped compared 
to the number of hours he spent on patrol is an effective 
deterrent  to the t raf f ic  violators. I am equally convinced 
that persistent stopping of traff ic violators, followed by a 
tr ial  and conviction, or written warning, is the most effective 
means at  our disposal to reduce traffic accidents. (Delaware 
State Police 1965.) 

Obviously, assigning a quota is not a complete solution to the resource 

allocation problem, since the procedures to be used i n  filling the quotas 

are  not specified. Also, the quota system "strategyM does not specify 

where and at  what times given resources are to be allocated. 



Selective Enforcement 

Theoretical ly,  i f  the police were in the position to observe every 

violation and to take enforcement action in every case, they could effect  

a great  reduction in accidents. Since this is clearly impractical, given 

the scarce resources available to  a police agency, a concept known as 

!'selective enforcementM has been introduced. Selective enforcement may 

be broadly defined as the application of enforcement ef for t  a t  those 

times and places where accidents are occurring with enforcement stress 

placed on those specific violations of the t raf f ic  law which a re  causing 

them (Bankhead and Herms  1970). Implicit in this concept is the 

assumption (which is generally supported by available da ta )  that  t raf f ic  

accidents occur in repeti t ive patterns over significant periods of time. 

Another assumption is that it is possible to predict the time, !'cause,!' and 

location of accidents by examination of historical data. 

Selective enforcement has  a lso  been def ined  more  nar rowly  as  

proportional resource allocation. Franey, Darwick, and Robertson (1972, p. 

1) define selective enforcement as "enforcement which is proportional to 

traff ic accidents with respect to time, place, and type of violation." 

Jones and Joscelyn (1972) developed a t h e o r e t i c a l  j u s t i f i c a t i on  fo r  

proportional allocation and the conditions under which it constitutes an 

optimal policy. 

Proponents of selective enforcement maintain that such programs can 

encourage voluntary compliance with t raf f ic  laws (Franey, Darwick, and 

Rober t son  1972; Rutherford 1971a), but i t  is not without its critics. 

Stinson (1961) comments: 

The 'speed cop1 is almost as American as the 'hot dog.' To 
suggest that he has outlived his usefulness is to risk burning 
a t  the s take  for heresy -- or a t  least banishment from the 
police community . . . . One of the most respected leaders of 
police thought, Bruce Smith, suggested in 1950 that we had 
reached t h e  point  of diminishing r e t u r n s  from s p e c i a l  
enforcement units per se. He was cri t ical  of conventional 
traffic law enforcement with its emphasis on specialization 
and selectivity, and he advocated its application on a more 
equal basis to everybody, everywhere. (p. 564,) 

Seve ra l  s t ud i e s  have invest igated the effectiveness of selective 



enforcement programs in various jurisdictions. Some rules of thumb have 

been proposed, but they are  diff icult  t o  apply to specific jurisdictions. 

For example, the California Highway Patrol (1972a) reports that, to effect 

a change in accident rates, the proper range for manpower deployment 

was 2.38 men per mile per 100,000 ADT (average daily traffic) to 3.73 

men per mile per 100,000 ADT. Manpower, in this study, was deployed on 

the roadway based solely on the Field Commander's experience. 

Cooper (1974) also investigated the e f f e c t s  of varying l eve l s  of 

enforcement in order to provide some usable guidelines to police forces as 

to cost-effective use of manpower. Patrolmen were assigned to  seven 

intersection locations having a t raf f ic  volume of 20 ,000  to 30,000 ADT. 

Cooper suggests that the gains to be expected in employing a saturat ion 

type of program may be marginal over somewhat more modest procedures. 

Assigning one policeman to an intersection for an hour a day produced a 

significant improvement over a virtually no-enforcement situation. Unlike 

the California study, increasing this coverage to two policemen for three 

hours per day reduced violation occurrence only slightly over and above 

the first level of enforcement increase. 

The most ex t ens ive  evaluation of selective enforcement was the 

aforementioned study by PRC Public Vanagement Services, Inc. (1974). 

The study found that several enforcement procedures could reduce crashes 

but made no a t t e m p t  t o  d e t e r m i n e  how t h e  e f f e c t i v e n e s s  of t h e  

procedures varied with the intensity of the enforcement effort. 

Indices 

A common approach for assigning police patrol units is to  use a 

hazard or a workload formula. Here, factors thought to be relevant for 

manpower a l l oca t i on  a r e  i den t i f i ed ;  f o r  examp le ,  accident ra tes ,  

apprehensions, and requirements for enforcement act ivi t ies a r e  factors 

that  could be used. The next step is to assign a weight to each factor. 

If a hazard formula is being constructed, the weights will specify the 

relative importance attached to each factor. Fatalities might be given a 

weight of five, injuries a weight of three ,  and other accidents a weight 

of two. This means that  fa ta l  accidents are judged to be two and 



one-half times as important as the lfothern accidents. If  a workload 

formula is being constructed, the weights reflect the number of man-hours 

required to handle each factor. 

The nex t  s t e p  in this method is to combine the weights and the 

factors to  ob t a in  a "hazard  indexTf  o r  "workload indexf1 within a 

jurisdiction. The workload index is found by multiplying the weight for 

each factor by the amount of the factor in the jurisdiction and adding 

the products for all factors. To calculate the hazard index, the total 

amount of each factor for the entire jurisdiction is first determined; the 

f r a c t i o n  of t h e  f a c t o r  t h a t  occu r s  in t h e  area  in question is the 

calculated. This fraction is multiplied by the weight, and the products 

are added together as in the case of a workload index. 

The final step is to determine the to ta l  hazard or workload index in 

the entire jurisdiction and to allocate patrol units among areas in direct 

proportion to their indices. Then, a location whose index is, for example, 

seven percent of the to ta l  index for the jurisdiction would receive seven 

percent of the patrol units. 

When an index is used in this fashion, it becomes a part of a larger 

program of selective enforcement. It is also possible to use xhe index for 

allocating officers across time as well as across geographical locations by 

calculating the index separately for each hour or shift. This is sometimes 

necessary because many of the factors in a hazard or workload formula 

vary by time of day. 

Also note that rule-of-thumb indices have been widely used in the past 

by police agencies for evaluating their performance. One of the most 

common of these, the Enforcement Index, is based on the assumption that 

convictions with penalties for hazardous moving violations should be 

greater  (by some multiple) than the number of fatal and personal injury 

accidents. Suggested figures range from a ratio index of fifteen for rural 

areas to upwards to thirty for some urban and problem jurisdictions. The 

President's Highway Safety Committee states that  the principal value of 

the enforcement index is that: 

. . . i t  provides a numerical measure of the relationship 
between accidents and enforcement. . . , Such an approach, 



while superior to mere opinion, must be used with caution. 
The level of enforcement required for opt imum a c c i d e n t  
reduction often varies considerably from one place to another 
and from one time to  another. (President 's Committee for 
Traffic Safety 1963, p. 10.) 

R a t i o  c r i t e r i a  such as  t h e  En fo rcemen t  Index have proved to  be 

particularly misleading measures of e f f e c t i v e n e s s  in many s im i l a r  

operational problems (see particularly Hitch !19531). For one thing, the 

index assumes the existence of a single objective for an enforcement 

safe ty  program, It does not measure ei ther the deterrent value of an 

enforcement symbol or the influence of enforcement on t raf f ic  f l o ~ ,  

which may be of comparable importance. Further,  the index does not 

provide any measure of the actual number of violations that  occur, but 

only those violations against which police action is taken. Vnfortunatelv, 

the Enforcement Index has been used by many agencies as almost the sole 

criterion against which police t raf f ic  performance is measured. This 

treats all other police costs and activities ( t raf f ic  direction and control,  

motorist services, etc.) as if they were free goods, which, of course, they 

are not. 

The e n f o r c e m e n t  index has, however, acquired a certain aura of 

validity. It does make a concession to the quality of enforcement by 

including only hazardous violations, but i t  ignores the total amount of 

policeldriver contacts ,  including police act ivi t ies connected with t h e  

issuance of written warnings. It also uses a measure (convictions) over 

which the police have no real control. 

Algorithms 

Computational procedures (i.e., algorithms) have been proposed and, in 

some cases, used for allocating police resources for enforcing t raf f ic  laws 

(Bankhead and Herms  1970; Byrd and P re s ton  1976; Darwick 1977; 

Rutherford 1971a). The algorithms are usually based on historical data  on 

"demand" for police services rather than an analysis of risk per se. 

For example, Franey, Darwick, and Robertson (1972)  have provided a 

" c o o k b o o k "  a p p r o a c h  t o  manpower a l l oca t i on  and d i s t r i bu t i on .  



Step-by-step instructions a re  given for determining the proper number of 

persons in a department, the number of patrol beats for each shif t ,  the 

structure of configuration of a beat,  and the assignment of officers for 

each beat, The following steps are suggested for any workload-staf fing 

distribution study: 

1. The to ta l  number of calls for police service (complaints, 
offenses, and o ther  i nc iden t s )  handled by t h e  police 
d e p a r t m e n t  for  a one-year period should be carefully 
examined, The number of calls for s e r v i c e  used may 
represent an accurate and statistically correct percentage 
of the year's total workload such as a twenty-five percent 
sample. 

2 ,  A map of t h e  community should be divided into small 
reporting areas designed and arranged to faci l i tate la ter  
consolidation into patrol beats. Reporting areas should 
represent a population of approximately one thousand 
persons. If an area is less densely populated, the reporting 
areas will be larger in size. 

3 .  Each incident should be located geographiclly on the map, 
and the reporting area for each call determined. 

4 .  Each incident should then identified--and a t  the time of 
day of the week of occurrence (or reporting) should be 
ascertained. 

5 This information should be entered on specially designed 
workload-personnel distribution coding cards--one card for 
each incident. This coding card should include the month, 
day, time, even t  c l a s s i f i c a t i on ,  and t h e  l oca t i on  by 
reporting area. 

The use of a computer analysis is recommended to assess the within-shift 

variations in workload and the day-of-week variance. 

The authors note that  the heaviest workloads will normally occur on 

Friday and Saturday and suggest that  the maximum number of patrol 

o f f i c e r s  be  ava i l ab le  fo r  the  heavy workload days. The algorithm 
continues with steps required to determine the staff ing requirements to 

meet expected service demands. Unfortunately, it does not specify steps 

for determining what procedures should be used in providing the services. 



Mathematical Models 

Mathematical models have been developed for a wide variety of uses 

in allocating police resources in general (Avi-Itzhak and Shinnar 1973; Bard 

1976; Belkin, Blumstein, and Glass 1973; Chaiken et  al. 1975; Larson 1978; 

Larson 1972). Joscelyn and Jones (1972) presented a detailed model for 

allocating t raf f ic  law system resources. Jones and Joscelyn (1972) also 

have indicated how classical operations research models could be applied 

to the traff ic law enforcement problems. Vore recently, Summers and 

Harris (1978) developed a computer simulation model for studving general 

deterrence processes vis-a-vis the drinking-driving problem. 

There is little evidence that  any of these models have been widely 

used by operational agencies for allocating resources for police traffic 

services. Undoubtedly one reason for their lack of use is that  they have 

not been widely disseminated or explained to police agencies. -41~0, many 

agencies do not have the capability to put the models into operation. A 

more basic reason w h y  such models have not been used is the lack of 

data to put into them. A quick perusal of the evaluation l i t e ra tu re  

discussed in the preceding section shows that the most basic element of 

these data, traffic crash risk as a function of police enforcement act ivi ty,  

simply does not exist. 

Shoupfs (1973) survey of police traff ic services reached a similar but 

somewhat darker conclusion: 

. . , there is no quantitative and objective evidence currently 
available that  enables us t o  recommend any op t ima l  or  
'desirable7 levels of traff ic law enforcement or standards for 
police performance based on t he  m a t e r i a l  co l l e c t ed  and 
analyzed in the course of this study. (pp. 1-2.) 

Thus, a significant effort appears necessary to develop needed infor mat ion 

before mathematical models can be used to any great extent in allocating 

police resources for enforcing traffic laws. 

Information Systems 

Another approach to allocating police resources is to use information 

systems 



. . , to  provide decision makers with relevant and timely risk 
information for use in their own informal decision-making 
process .  Such an approach  places less emphasis on the 
allocation process itself, relying more on the user's experience 
in dea l ing  wi th  complexities and subtleties of real-world 
operations. Instead, it stresses the quality and availability of 
t h e  i n f o r m a t i o n  n e e d e d  t o  m a k e  r a t i o n a l ,  i f  n o t  
mathematically optimal, decisions. (Jones and Joscelyn 1972, 
p. 3 , )  

The Indiana University Inst i tute for Research in Public Safety (IRPS) 

developed and implemented a Computerized Highway Traffic Information 

System (CHTIS). The system provided risk information to an operational 

police agency for allocating t raf f ic  enforcement resources within i t s  

jur isdic t ion.  The CHTIS used a computer-sensor system to  gather,  

process, store, and retrieve information on traffic flow and traffic crashes 

a t  selected locations in Rloomington, Indiana. 

Risk information generated by the CHTIS was provided to personnel a t  

the local S ta te  Police post via cathode ray tube image and hard-copy 

computer printout. Thus, police were able to use the system to obtain 

on-line information concerning t raf f ic  behavior a t  any selected sensor 

location in ei ther lane of t raf f ic ,  and were provided da i ly  summary  

reports on speeding violations and headways at  all sensor locations. The 

police could then put this information to immediate use in allocating their 

manpower where they believed i t  would have the greates t  impact on 

violators and, consequently, on accidents. 

The user agency found the CHTIS to be a highly useful operational 

-tool. The system was quickly incorporated into the regular police routine 

for scheduling and assigning personnel and for designing new tactics for 

enforcing traffic laws (Jones and Joscelyn 1972). However, the e f fec t  of 

t h e  sy s t em on t r a f f i c  c r a s h e s  or c r a sh - r e l a t ed  behavior was not 

determined. 

SUMMARY 

An important aspect of police management is the allocation of police 

traffic resources among alternative enforcement procedures. Ideally, the 



r e sou rce  a l l oca to r  would l ike to minimize t ra f f i c  crash risk i n  his 

jurisdiction by determining when to apply which procedures a t  w h i  ch 

location. This, in turn, requires knowledge of the crash risk as a function 

of time and place, the availability of police resources, the effects  of 

given procedures on crash risk, and the factors that constrain the use of 

the procedures in a given jurisdiction. 

Seve ra l  s trategies have been suggested and/or used for allocating 

police resources for enforcing t ra f f i c  laws. Quo ta  sy s t ems  have been 

used to set  standards for enforcement activity by specifying (sometimes 

formally, but mostly informally) how many warnings or citations a patrol 

officer should issue in a given t ime period. Such systems are generally 

unsatisfactory solutions to the resource a110 cation problem because they 

do not specify the procedures to be used or their locations and times of 

application. 

S e l e c t i v e  e n f o r c e m e n t  (sometimes called proportional allocation) has 

been widely promoted by police analysts as a more rational approach to  

allocating scarce  resources. Its basic tenet is that patrol units should be 

allocated as a function of the number of crashes of different  types that  

occur i n  various places at  different times in a jurisdiction. Sometimes, 

indices based on workload or fraction of a jurisdiction's total  "hazard" a t  

a t ime and place are  used to determine patrol assignments in accordance 

with selective enforcement principles. Some of the  more simplistic of 

t h e s e  indices  (e.g., the enforcement index) have been recognized as 

misleading and generally unsatisfactory by police authorities and a re  no 

longer recommended. Cookbook procedures (i.e., algorithms) have also 

been developed for allocating police resources to meet service lldemandl' 

given a fixed level of resources. 

The more sophisticated mathematical models that have been used by 

some large jurisdictions to allocate police resources to a broader range of 

risks (including llcrirnell) do not appear to have been widely used in the 

more specific case of t r a f f i c  enforcement. The lack of use of these 

inherently more powerful tools is probably due to inadequate transfer of 

the technology to operational agencies, insufficient police capability to 

use them, and the lack of critical data needed to "feed1' the models. 



I n f o r m a t i o n  s y s t e m s  specifically tailored to the needs of police 

traffic enforcement have been developed and used experimentally for 

resource allocation. One such system provided real-time information on 

traffic flow and historical data on crashes to a s t a t e  police post for use 

i n  assigning patrol units. This system was quickly incorporated into the 

regular operational procedures of the post, but its ul t imate ef fect  on 

traffic crashes in that jurisdiction was not determined. 

In fact, few resource allocation schemes have been evaluated i n  terms 

of their impact on traffic safety. One exception is selective enforcement 

which was evaluated in three cities and found to have had a positive 

e f f e c t  on c rashes .  However, it could not be determined from the 

evaluation whether the procedures or the  allocation techniques were  

responsible for the observed effect. 



CHAPTER FIVE 

CONCLUSIONS 

This l i terature review identifies and discusses documents on police 

procedures  for enforcing laws related to  three unsafe driving actions 

(UDAs): speed ing ,  following too closely, and driving lef t  of center .  

.4ssociated procedures designed to reduce the incidence of these UDAs a re  

also discussed (e.g., the deterrent effect of police presence). 

SUMMARY OF FINDINGS 

The l i tera ture  on police traff ic services is quite extensive. Many 

documents deal with speed law e n f o r c e m e n t .  However ,  only one 

document was found that  dealt specifically with police procedures for 

enforcement of following-too-closely laws. No l i terature specifically 

dealing with police procedures for enforcement of driving-left-of-center 

laws was found. 

The l i tera ture  describing police procedures contains few surprises. 

Most procedures for enforcing speed laws are  well known and could be 

described by any observant driver. When the objective is to apprehend 

and punish a driver (i,e., special deterrence), one or more officers must 

observe the driver committing the violation; measure the speed of the 

driver's vehicle; apprehend the driver; and arrest  the driver or ,  more 

commonly, issue a traffic ticket. 

Procedures that  involve one officer using radar from a marked police 

vehicle are  the most common. Procedures t h a t  r equ i re  ' 'advanced 

technology1' (e.g., automated detection system) are uncommon. Table 5-1 

presents a brief summary of the components of common police procedures 

for speed law enforcement as reported in the literature. 

The other UDAs (following too closely and driving lef t  of center)  are  

not discussed a t  length in the literature. Enforcement actions for these 

violations tend to flow from the general police traffic function. Officers 





on r o u t i n e  pa t ro l  may observe these violations and, a t  the off icer 's  

discretion, take enforcement  act ion.  This is in d i rec t  cont ras t  to the  

procedures  associated with speed law enforcement .  Specific resource 

allocation strategies for speed law enforcement a r e  frequent ly developed. 

Off icers  a r e  equipped with specially designed measurement devices (e.g., 

radar) and assigned to specific locations a t  the times speed violations a r e  

believed to be most dangerous. Similar strategies for the other U D A s  do 

not commonly appear in the literature. 

S P E C I F I C  OBSERVATIONS 

A n o t h e r  c o n t r a s t  is tha t  t r a f f i c  t i cke ts  a r e  frequent ly issued to 

non-accident-involved drivers for speed law violations. Issuance of t r a f  f i e  

t i c k e t s  for following too closely or driving l e f t  of cen te r  f requent ly 

follows an accident. 

Speed law enforcement  is generally a proactive police traffic action 

intended to reduce the incidence of the speeding U D A .  Enforcement  of 

laws re la ted  to following too closely and driving left  of center is usually 

a reactive police action occurring as part of the investigation of a t r a f f i c  

crash. 

The  s p e e d  U D A  is del iberately addressed by the police by use of 

general- and special-deterrence s t ra teg ies .  Following too closely and 

driving l e f t  of cen te r  are  addressed almost entirely by special-deterrence 

strategies, except to the ex t en t  t ha t  genera l  police ac t iv i ty  may be a 

deterrent. 

G E N E R A L  OBSERVATIONS 

\Ye have  e x a m i n e d  t h e  l i t e r a t u r e  on t r a f f i c  law e n f o r c e m e n t  

periodically over the last twelve years and have reported on the s t a t e  of 

knowledge i t  re f lec ts  (Fennessy and Joksch 1968; Jones and Joscelyn 1972; 

Joscelyn, Bryan, and Goldenbaum 1971; and Joscelyn and Jones 1978). The 

p r e s e n t  r e v i e w  does not reveal  significant advances in the s t a t e  of 

knowledge. Police depa r tmen t s  have  b e t t e r  t r a i n e d  and  e d u c a t e d  

p e r s o n n e l  2nd make more e f f ec t ive  use of technology than they did 

twelve years ago. Today, more attention is given to de l ibera te  resource 



allocation, officer productivity, and the development and implementation 

of traff ic law enforcement s t r a t e g i e s  and t a c t i c s .  Desp i te  t he se  

improvements i n  the organization and delivery of police traffic services, 

there is not any clear evidence that new, e f f e c t i v e  r i sk - reduc t ion  

strategies for the UDAs of interest have been discovered. 

The l i t e r a t u r e ,  pas t  and p r e s e n t ,  does suppor t  some g e n e r a l  

observations. 

e Traffic flow behavior is influenced by police presence. In the 

immediate presence of a marked patrol vehicle, there is usually 

bet ter  compliance with t raf f ic  laws. This is referred to in the 

literature as the "halo effect . '?  The effect  dissipates when the 

police officer leaves. 

e With the exception of the clearly demonstrated effect of overt 

police presence on traff ic flow behavior ( the halo e f f e c t ) ,  t h e  

e f fec t s  of police procedures on reduction of the incidence of unsafe 

driving actions and, ultimately, on the reduction of the incidence of 

traffic crashes have not been objectively established. 

Existing police traffic enforcement procedures are  based i n  the 

criminal law or quasi-criminal law. Personal identification of a 

violator and proof that  the violator committed the offense are  

basic requirements for legal system action. These fundamental 

legal constraints greatly l imi t  the  s t r a t e g i e s  t he  pol ice  can 

implement. The legal constraints dictate a labor-intensive approach. 

I, The number of police officers needed for a large e f f ec t  on 

t r a f f i c  flow behavior  through presence or to apprehend most 

violators, given present violation ra tes ,  is far beyond ex i s t ing  

personnel levels. 

Driver behavior is governed, to a large extent, by the driver's 

perception of the likelihood of police action rather than the actuai  

probability of apprehension. Public perception of police activity 

can be enhanced through credible public information activi ty.  Over 

t ime  public pe rcep t ion  becomes more a c c u r a t e  so that the 

perception of enforcement will approach reality. 

The  p r e f e r r e d  po l ice  t r a f f i c  s t r a t e g y  appea r s  to be a 



genera l -de te r rence  approach.  Use of visual enforcement symbols 

(e.g., marked cars, conspicous patrol ac t iv i ty )  to c r e a t e  the  image 

of maximum police presence,  coupled with a  public information 

campaign, cha rac t e r i ze  this s t r a t egy .  Actual apprehension and 

sanct ioning (special  de t e r r ence )  a r e  limited to that thought to be 

a b s o l u t e l y  n e c e s s a r y  t o  c r e a t e  a  c r e d i b l e  p e r c e p t i o n  of  

enforcement .  Enforcement  act ion is targeted at high-risk actions 

(e.g., reckless acts, deliberate violations, etc.). 
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APPENDIX A 

DESCRIPTIVE LITERATURE ON 
ENFORCEMENT PROCEDURES AND THEIR EFFECTS 

Introduction 

This appendix presents brief synopses of documents that describe police 

enforcement procedures for  r e l evan t  t r a f f i c  law viola t ions .  The 

documents are i n  general nonempirical and are more concerned with the 

nature of enforcement activities than with their effects .  Conclusions 

about  any such effects  are to be interpreted as the opinions of the 

authors of the studies, since corroborating data are not always presented 

in the documents. 

The synopses are presented in tabular form and in chronological order. 

Each synopsis lists the author(s) and title of the document, its topics, and 

a brief summary of its conclusions. 

Obviously, not all descriptive literature could be included in the table. 

If a document was judged to provide a good description of police act ivi ty,  

or of a factor influencing activi ty,  i t  was included. If the description 

was too vague or merely speculative, it was not included. 
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APPENDIX B 

EMPIRICAL LITERATURE ON 
THE EFFECTS OF ENFORCEhlENT 

Introduction 

This appendix l is ts  and discusses a  collection of empirical studies on 

the effects of enforcement on traffic. The appendix is presented in two 

pa r t s .  Par t  I contains  brief synopses in tabular form of key s tudies  

published in the 1954-1978 period. The table l ists the author(s)  and t i t l e  

of each s tudy,  the dependent and independent variables examined, the 

measurement instruments used, and the author(s) ' s  summary of results.  

The studies are presented in chronological order. 

Par t  I1 of this appendix contains more detai led reviews of s tudies  

published prior to 1973. The reviews include comments on methodological 

problems. The following sources c i ted  i n  Par t  I1 w e r e  r e v i e w e d  by 

Joscelyn,  Bryan, and Goldenbaum (1971) in an Indiana University study: 

Baker (1954); Calica, Crowther ,  and Shumate (1964); Cr i t tenden  11966) ;  

Council (1970); Huffman e t  al. (1961): hlichaels (1960); Rowan and Keese 

(1962); Shumate (1958); Shumate (unda ted ) ;  and  Smi th  ( 1  9 6 2 ) .  The  

remaining c r i t i ca l  reviews were taken from Fennessy and Joksch (1968) 

and Joksch ( 1 9 7 2 ) .  The reviews in Pa r t  I1 were compiled by John H .  

Komoroske. 

More detai led reviews of key s tudies  in the 1973-1978 period a re  

contained in Section 3.0 of the body of this report. The citations in both 

Par t  I and Par t  I1 of this appendix re fer  to the Bibliography section of 

the report. 

Since t r a f f i c  crashes iare relat ively rare  events, many of the studies 

use a  number of d i f fe ren t  " i n d i c a t o r s "  to  m e a s u r e  t h e  e f f e c t s  of 

enforcement .  The effects of enforcement on travel speeds and speed law 

violations are frequently examined. While speed (principally deviation 



from averaqe  speed) is believed to be a major cause of traffic crashes, i t  

appears that manv of the studies have examined this  var iable  because  i t  

is easier to measure than other traffic flow variables. 

Zlanv of the studies examined have methodological shor t  comings t h a t  

render  the  conclusions questionable. It is critical for the reader to gram 

the methodoloeical problems associated with research  in this  a r ea .  Such 

a n  u n d e r s t a n d i n g  should  allow c r i t i ca l  review of fu tu re  s tudies  and 

enhance the qualitv of personal research efforts. 

The re la t ive lv  l imi ted  number of studies raises another methodological 

problem, that of validitv. Only in a few cases have t h e  r e sea rch  designs 

been rep l ica ted  bv o the r  r e sea rche r s  with similar results. Thus, one is 

unsure of the degree to which the results of a oarticular s tudv have been 

inf luenced  by unique loca l  conditions.  Caut ion must be exercised in 

generalizing from the  s tudies ,  par t icu lar lv ,  those conducted in fo re i sn  

countries. 



APPENDIX B, PART I 

TABULAR S Y N O P S E S  O F  KEY S T U D I E S  
ON ENFORCEblENT E F F E C T S  

1954-1978 
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APPENDIX B, PART I1 

DETAILED REVIETL'S OF STUDIES ON ENFORCEYIENT 
EFFORTS CONDUCTED PRIOR TO 1973 

Wichita Police De~ar tmen t .  undated. The driver. 

The  Wich i t a  P o l i c e  D e p a r t m e n t  repor t s  the e f f ec t s  of d i f fe ren t  

enforcement follow-ups. For instance,  due to a  change in enforcement  

policies,  punitive enforcement ,  as measured in total fines assessed, was 

40% less in 1937 than in the previous year. During 1938 it was 56O6 less 

t h a n  in 1936. Individual fines remained roughly consis tent ,  so these 

figures r e f l e c t  approximately the number of f i n e s .  The  number  of 

acc idents  remained unchanged in 1937 compared with 1936 and :vas down 

1396 in 1938. "This was equal to the  nat ional  decrease .  Cut t ing  the  

p u n i t i v e  e n f o r c e m e n t  pressure in half was not accompanied by any 

increase in the acc ident  rate ."  However, since no co l la te ra l  da t a  a r e  

given, any conclusion is speculative. 

More meaningful a r e  the da t a  or, the e f f e c t s  of d i f fe ren t  kinds of 

' ' t r ea tmen t f1  applied to t ra f f ic  violations: a r r e s t ,  warning, or t r a f f i c  

school. To eli m inate possible differences in the characteristics of drivers 

being subjected to the one or  t h e  o t h e r  t r e a t m e n t ,  t h e  f o l l o w i n g  

procedure was chosen. 

A group of 2 0 0  drivers was selected. Each driver had committed two 

violations for which the punishment (treatment) was one warning and one 

a r r e s t .  or vice versa.  Drivers who did not commit any further violations 

in the  365 days following their  l a t t e r  offense a re  compared in Table 

B-l(a). From the table  it can be seen that arrest is more effective than 

warning, and school more effective than either. 

-4 second s tudy,  similar to the f i r s t ,  is summarized in Table B-l(b). 

Again it is concluded tha t  a r r e s t  is b e t t e r  than warning and school is 

better than either. 

A t h i r d  s t u d y  showed  t h a t  29% of d r i v e r s  who w e r e  a r r e s t ed  



TABLE B - 1  

DRIVERS NOT COblMITTING FURTHER VIOLATIOXS 
WITHIN 365 DAYS (Wichita P o l i c e  Department, undated)  

( a )  F i r s t  Study 

Treatment No. Dr ivers  

Warning A r r e s t  School 

TABLE B - 1  (Continued) 

(5) Second Study 

Yo. Dr ivers  Treatment Percentage who d i d  n o t  
commit v i o l a t i o n  i n  565 days 

100 Two warnings 2 5 

100 Three warnings 

1 0 0  Two w a r n i n g s - a r r e s t  3 9 

100 Two warnings-school 5 4 



commit ted  another  violation in one vear, but only 2-1°/0 of traffic school 

graduates. There were 1500 ?rivers in each group. Yo statistical analvsis 

of the data was made. 

Jeffcoate, G.O. 1950. Effect of motor ~ a t r o l s  on accidents. 

This exper iment  was performed in England from April 1,  1938,  t o  

September 3, 1939, and covered seven police districts i n  which additional 

motor patrols of specially t ra ined men were used. Thev were to qive 

advice,  warninps, and sa fe tv  education. The seven districts had a 4.5% 

reduction of casualties in 1938 compared with 1937, whereas the other  78 

d is t r ic t s  in England had an increase of 296. The corresponding figures for 

fatalities are 7% and 306. The reductions are statistically significant ( t h e  

level  is not given) i f  one uses the variat ion between dis t r ic ts  for the 

com~arison. 

Some of the data are given in Table E-2. 

No attempt was made to relate the numbers of addi t ional  men to  t he  

reduct ion in accidents due to the variations in strenqth of the patrols and 

their spheres of operation. The number of prosecutions in the seven t e s t  

d i s t r ic t s  decreased 5v 1 2 O 6 ,  whereas in the rest of England it increased by 

5 This corresponds to the preventive purpose of the patrol, 

Kunz, F.71. 1950. How enforcement affects the driver's behavior. 

In ADril 1945, the  Springfield,  J I a s s . ,  P o l i c e  D e p a r t m e n t  
inauqurated a rigid traffic control program. Prior thereto the 
accident rate had greatlv increased. The ~ o l i c v  decided uDon 
was  t o  e n f o r c e  a l l  t r a f f i c  l a w s  on an  i m p a r t i a l  basis. 
Officers were not required to  meet  any a r r e s t  quotas ,  but 
t h e v  w e r e  e x p e c t e d  t o  t a k e  a p p r o p r i a t e  p o l i c e  a c t i o n  
whenever a violation was o b s e r v e d .  The  r e s u l t s  of t h e  
proqraln exceeded the expec ta t ions  of the police officials. 
Accidents were qrea t lv  reduced. The number  of Dersons 
injured in 1943 was reduced n o r e  than 4 0  per cent ,  and in 
1946, d e s ~ i t e  a tremendous increase in traffic volume, injuries 
were reduced to only one third of what thev were in 19-14, 
During this corresponding period a r r e s t s  for violations were 
inc reas ing  a t  a rapid r a t e  . . . as the a r r e s t s  for movinq 
violations increased,  the number  of a c c i d e n t s  d e c r e a s e d  
rapidlv. When there  was a relaxat ion in arrests for moving 
violations, accidents increased. 



TABLE B-2 
NLNBER OF FATALITIES ( J e f f  c o a t e  1950) 

E x t r a  f o r c e s  o p e r a t i n g  No e x t r a  f o r c e s  o p e r a t i n g  

1937 1938 Change 193' 1938 Change 

County 535 503 -6% 2652 2767 +4% 

b le t ropo l i t an ,  
C i t y ,  o r  

Borough 1239 1152 - 7% 

T o t a l  1774 1655 7 ?, - ,  0 3931 4063 + 3 % 



.A cha r t  showing. monthlv accident  numbers in 1944-47 (all accidents) 

and lnoving violations prosecuted in cour t  sunports all  but the las t  of 

these s tatements .  The average number of accidents decreased from 80-90 

to about 30-40 (however, with an increasing trend); the average number of 

prosecuted violations increased from 200-300 to 700-800. The staiement 

"when there was a relaxation in arrests  for moving violations,  acc idents  

increase' '  did not apDear substantiated. Other possible causes of accident 

reduction were not mentioned. 

Therefore,  though stronglv suggestive, the information given in this 

report does not give conclusive evidence for the  e f fec t iveness  of the 

~ o l i c e  activities. 

Lefevre,  B .A .  undated. Relation of accidents to weed habits and other 

driver characteristics. 

L e f e v r e  d e s c r i b e s  a s t u d y  p e r f o r m e d  by t h e  Netv York S t a t e  

Department of Public \fiorks, Drivers1 soeed habits and acc ident  records 

levere s tudied on a rural two-lane highwav five miles east of Albanv, New 

York. Speed information was gathered for eisht summer weekdavs in 1950 

and six in 1951, Only da t a  for New York-registered passenqer cars were 

used in the analysis. 

The analvsis was conducted by observing and recording speeds of the 

cars and, a f t e r  the  observations were recorded,  sendinp; the  drivers a 

quest ionnaire  and obtaining their records from the \Iotor Vehicle Bureau. 

The observations were made at two checkpoints, one at a s t ra iqht    or ti on 

of t h e  road and the other  a t  a curve. Data  were col lected on cars  

inbound in the morninq and outbound in the evening. 1,393 observations 

could be evaluated. 

The da t a  were presented in both tabular and graphic form, but no 

s ta t i s t ica l  analvsis was ~ r e s e n t e d .  The number of acc idents ,  dr ivers '  

speed (below or above median), headway, age, car, and miles driven were 

all given. 

Some of the resul ts  a r e  compiled in Table B-3. Since the locations 

are onlv 600 feet aoart, the data  in t he  f i r s t  and third and second and 



TABLE B-5 

DRIVERS 

ACCIDEXTS PER DRIVER (Lefevre  undated)  
(1950-1953) 

Locat ion 1 Locat ion 2 
( s t r a i g h t )  (curved)  

41orning Afternoon Morning Afternoon 
Citybound Outbound Citybound Outbound 

Slower h a l f  o f  
a1  1 
a t  t h e  

F a s t e r  l o c a t i o n  



f o u r t h  c o l u m n s  a r e  b a s e d ,  t o  a large e x t e n t ,  on the same  drivers.  

Therefore, the fact that the slower half had s ignif icant lv lower acc ident  

r a t e s  in the  third and four th  columns is not independent. In the first 

column this relation is reversed, but the d i f fe rence  between r a t e s  is not 

significant. The level of significance used in the studv is not mentioned. 

Another analvsis divides all drivers in to  "accident"  and "nonaccidentf '  

groups.  The observat ions show tha t ,  in the a f te rnoon,  "nonaccident" 

drivers have lower s e e d s  than accident drivers, this being reversed in the  

noving. However, the difference is not statistically significant. 

The analysis of headwavs gives the surprising resul t  t h a t ,  for dr ivers  

observed in the  morning, the accident  r a t e  is increasing with shorter 

headwavs, whereas for drivers observed i n  the  a f te rnoon it  is decreasing 

with shorter headways. 

The accident  rate per driver increases with miles per year (information 

obtained from drivers '  e s t i m a t e s  of t h e i r  m i l e a g e ) ,  b u t  l e s s  t han  

o r o ~ o r t i o n a l l v .  Since the mileage was broken down into onlv five groups, 

the information is only summary. 

These resu l t s  show no clear-cut  relation between accidents and s ~ e e d  

habi ts  or headway habits.  >,loreover, i t  is possible t h a t  s v s t e m a t i c  

d i f fe rences  in the  driversf characteristics or traffic com~osition make the 

comparison meanin$less. 

Baker, J.S. 1954. Effect of enforcement on vehicle speeds. 

Baker conducted a pilot study to look into the follol~ing questions: 

What is the e f f e c t  of a pa t ro l  unit on the  s ~ e e d  of nearbv 
vehicles? 

\\lhat is the effect of increased enforcement on vehicle speeds 
in Chicago? 

Since this was a pilot s tudv,  fewer than fifty vehicles were observed 

for each condition-too few to give statistic all^ significant results. 

-4s a measure of the effects of enforcement, the average excess speed 

was chosen: that is, the sum of speeds of the observed vehicles above the  

limit, divided bv the total lumber of vehicles. 



To answer the  f i r s t  quest ion,  speeds were observed on a stretch of 

road with a standing oatrol c a r ,  f i r s t  with an of f icer  ~t t he  wheel and 

then with the of f icer  apparent ly  writing a t icke t .  This was also done 

with a patrol car moving at the speed limit and then five mph under the 

l imit .  One conclusion was that the "halo" effect,  as he calls the zone of 

influence exerted bv an enforcement  symbol,  was l imi ted  to  about  1000 

feet ahead and less than 200 feet behind the ~ a t r o l  car. 

To answer the second question, observations were made dav and niqht 

a t  eiqht points before  enforcement  increased and then repeated one and 

three years afterwards. Average excess meed and reqistra tion dea th  r a t e  

d ropped  w i t h  i n c r e a s e d  s p e e d  a r r e s t s .  Night speeds responded to  

enforcement more than day s ~ e e d s .  Again, the da t a  were too few t o  

have statistical significance. 

Vickrey, J.W., and Israel, R.J. 1955. Safer hiqhways: Studv shows roles 

of enforcement and freeway construction. 

\Ye a r e  concerned onlv with those parts of the paper related to police 

activities. In some par t s ,  da t a  for acc idents  and verious measures  of 

en fo rcemen t  a r e  discussed for:  California rural s ta te  highwavs 1948-53: 

Pennsvlvania Turnpike 1950-53; Chicago 1948-51; and New Je r sev  Turnoike 

1951-54. All show a decreasinq t rend  of acc idents  and some variation, 

usually an increasing trend, i n  enforcement. IVe can draw no conclusions 

from these data. 

7 lore  r e l e v a n t  is t h e  p a r t  which  r e p o r t s  a c t i v i t i e s  of s ~ e c i a l  

enforcement units of the California Highwav Patrol in d i f fe ren t  locat ions 

for short time-periods during 1953-54. 

F o r  eight  a r eas ,  pa t ro l  hours and acc idents  a r e  c o m ~ a r e d  for  one 

month during the period of special enforcement  and for t he  s a m e  month 

of the preceding vear.  The data were presented as in Table B-4 without 

analvsis. However, the author discusses the  da t a  without real iz inq t h a t  

one cannot  a t t a c h  much meaning t o  d i f fe rences  of a few Dercent, but 

rather that one has to consider orders of magnitude onlv. We plot ted the  

da t a  and found some suggestion of a correlation between the ~ e r c e n t a g e  

increase in the number of patrol  hours and the ~ e r c e n t a g e  decrease  in 
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accidents .  -4 gross descr ipt ion would be that a fifteen oercent increase 

in enforcement would reduce accidents  b y  ten pe rcen t ,  a  t h i r tv  oe rcen t  

increase  by  twentv  percent ,  and a seventv  percent  increase  bv thirtv 

percent. Since the correlation is a t  best  weak and c o m ~ a r i s o n  d a t a  a r e  

not given, one should draw conclusions from these  d a t a  with caution. 

'41~0, one has to note that the  pe rcen taye  of change of pa t ro l  hours is 

not necessar i ly  an  adequate  measure of the  change. For example, the 

same pe rcen tage  increase  in a  suf f ic ien t lv  policed communitv can  be 

expec ted  t o  have less inf luence on acc idents  than in a  communitv with 

insufficient police activities. The total additional e f f o r t  of 11,000 pa t ro l  

hours corresponds to about five man-years. 

Bennett. W.W. 1958. Radar in traffic enforcement. 
-- 

Bennet t  descr ibes  a  traffic enforcement campaiqn in Edina, IIinnesota, 

where 130,000 vehicle speeds were checked by radar. Twentv-two ~ e r c e n t  

of a l l  vehicles exceeded the  speed l imi t ,  4.3O5 of which were ticketed. 

Onlv vehicles ~ x c e e d i n g  a to l e rance  l imi t ,  which was not given, were 

t icke ted :  however,  nineteen percent of the speeding; vehicles exceeded the 

speed limit by more than 6 m ~ h .  Of those speeders e sceed ing  the  speed 

limit bv rnore than 6 mph, only twenty-three percent were ticketed. 

These data do not qive the overall orobabili ty t h a t  a  soeeder  will be  

apprehended;  however ,  thev indicate that even the conditional probability 

that a  speeder who has been clocked by the  police will be aoprehended 

might be fairly low. 

Campbell ,  R.J. 1959. The e f f e c t s  of dr iver  improvement  ac t ions  on 

driving behavior. 

Campbell  descr ibes  a  s tudv of the  effects of advisorv letters sent to 

drivers 1 ~ h o  had accumula ted  more than  a  ce r t a in  number of  violation 

p o i n t s .  2 8 8 0  dr ivers  were sen t  l e t t e r s ,  3814 were  not .  To t e s t  the 

comoarabi l i tv  of these  groups, the  f r equencv  of d i f f e r e n t  t v p e s  of 

violations prior to the action was compared. Though the differences were 

significant a t  t he  1% leve l ,  the  genera l  ag reemen t  of the  d a t a  was so 

qood t h a t  the groups were assumed to  be comparable .  Some of t5e 



results are presented in Table B-5. 

The di f ference i n  the proportion of drivers with subsequent violations 

and the differences i n  the time to the next violation a re  stat is t ical ly 

significant a t  the 1% level. Campbell also mentions that advisory letters 

do not beneficiallv influence drivers whose r eco rds  f ina l lv  r e ached  

suspension levels. 

Another part of this studv deals with drivers who accumulated enough 

points to receive notices that their licenses would be suspended. Some 

drivers d id  not respond to the notice and their licenses were suspended, 

others requested a hearing and their licenses were suspended or thev were 

~ u t  on probation. These groups all showed improvement in their accident 

records compared with those of a control group that received no notices. 

Differences between the different types of actions and their variants are 

difficult to intermet, since they depend partly on the drivers' actions, and 

partlv on the hearing officers' evaluations of the driversf actions, and the 

chances of improvement. 

Ross ,  H . L . ,  and Campbel l ,  D.T. undated. The Connecticut speed 

crackdown: A studv of the effects of legal change. 
- -- 

The e f f e c t s  of the famous Connecticut "crackdown" on s ~ e e d e r s ,  

started in  January, 1956 were examined for the period 1931 through 1959. 

The authors hypothesize that  there was no "appreciable reduction in 

traffic fatalitiesn (p. 7 )  caused by the Connecticut crackdown on speeding 

and accept this hv~othesis on two separate bases: 

(1) On the basis that  the decrease i n  f a t a l i t i e s  might be  
expla ined b v  nonpol ice  e f f e c t s  that  were not measured; 
namelv,  h i s t o ry ,  m a t u r a t i o n ,  t e s t i n g ,  i n s t r u m e n t a t i o n ,  
"reqression," and instabilitv. Their argument is made in  terms 
of plausibilitv and is therefore not assessed here. 

( 2 )  On the basis of statistical analvsis. 

The second test the authors a ~ p l v  is to use a ti-ne series analvsis of 

the data,  comparing i t  with combined data for New York, Rhode Island, 

7,1assachusetts, and Yew Jersey. Thev conclude that  Connecticut's r a te  

was rising, compared with other states, before the crackdown, but falling 



TABLE B-5 

P A R T I A L  R E S U L T S  FROM STUDY BY C:UlPBELL (1959) 

Lapse between l e t t e r  and 
Propor t ion  wi th  next  v i o l a t i o n s  f o r  

No. o f  Subsequent d r i v e r s  wi th  subsequent 
d r i v e r s  v i o l a t i o n s  v i o l a t i o n s  

Dr ive r s  
s e n t  
l e t t e r s  2880 0 .12 

Dr ive r s  
not  s e n t  
l e t t e r s  3814 0.19 

1 0 . 0  months 

8 . i  nonths  



a f t e r w a r d s .  H o w e v e r ,  t h e v  s t a t e  t h a t  " s t a t i s t i ca l  t es t s"  show the 

difference to be not significant. The authors  do not report  the  t v ~ e  of 

t ime ser ies  t ha t  was f i t t e d  to  the da t a  or ,  s ince monthly values were 

used, whether or not seasonal variations were eliminated, and thev do not 

s ta te  the tests used for comwarison. 

Therefore ,  the conclusion of the authors  t ha t  t he re  is insufficient 

evidence to  prove t h a t  t he  crackdown caused a  decrease  in h ighwav 

fatalities is not convincingly demonstrated. 

Some corollarv observations of the authors  a r e  also of i n t e r e s t :  t he  

crackdown resul ted in a  la rge  increase in the suspension of licenses for 

speeding in the  vears  1956-1959 compared with t h e  y e a r s  1951-1955. 

S ~ e e d i n g  violations a s  a  percentage  of all  violations showed a decline; 

however, this might have been caused bv a  re luc tance  of policemen and 

prosecutors  to  pursue minor speeding violations, rather than bv an actual 

decrease in speeding violations. The arrests for driving without a l icense,  

nearlv ze ro  before the crackdown, went up rapidlv. The percentage of 

speeding violations judged not guiltv went up. These las t  t w o  f a c t s  

suggest t ha t  the punitive e f f e c t s  of the crackdown are not com~le t e lv  

e f fec t ive  and tend to  be mit igated in a  soc ie ty  t h a t  is deoendent  on 

automobile transportation. 

The  f i r s t  s t a t i s t i ca l  analvsis the authors  apply is to measure the 

possibilitv that the change in fatalities is due to  chance. Althoug!~ thev 

do n o t  s t a t e  t h e i r  m e t h o d  of p r o c e d u r e ,  it is possible from the i r  

references to reconstruct some of their analvsis. They fit regression lines 

to  the orecrackdown and postcrackdown data and then test whether there 

is a  significant difference between the regression line f i t ted to  the  en t i r e  

~ o ~ u l a t i o n  of fatalities. 

The reason t h a t  the authors '  t e s t  does not vield significance is that 

the test thev used requires an assumption that is f a l s e  for  t he  da t a  thev 

apply i t  to. The t e s t  requires  t ha t  the subpopulations have the same 

variance. However, the  residuals of the  regression should be unbiased 

e s t ima te s  of the variance. When this c r i te r ion  is used on their data, 
t he re  is a  s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  t h e   rec crackdown and  

~ o s t c r a c k d o w n  variances.  Thus, there is a  discernible difference Setween 



the  two populations.  The reason the authors' test showed no significance 

is that the high variance in the  precrackdown da ta  dominated 50th the  

sum of squares  of t he  differences and of the regression based on all the 

data. Thus, the authors' conclusion that there is no significant d i f fe rence  

is not justified. 

Irbv, T.S., and Jacobs ,  H.H.  1960. -4n epidemiological approach to the 

control of automobile accidents: Experimental ~ a t r o l  in tens i f ica t ion  s t  a 

militarv base. 

IrSy and Jacobs  s tudied the  causes of off-duty, private motor vehicle 

accidents a t  a U.S. IIarine Corps base, and evaluated the e f fec t iveness  of 

a countermeasure.  Their studv of the records at  Camp LeJeune indicated 

that vounqer, unmarried Marines in the lower th ree  grades  were involved 

in a higher Dercent of accidents  than their numbers would justify. As a 

countermeasure ,  two Marine pa t ro l  ca r s  s topoed p r iva t e  a u t o m o b i l e s  

havinq Camp LeJeune  base tags  ident i fving the  owners as enlisted men 

with the  rank of s e rgean t  or lower.  The pa t ro lmen stopped c a r s  a t  

random and asked each  dr iver  for  various personal i n f o r ~ a t i o n .  The 

purpose of this action was to remove hazardous dr ivers  and to  c r e a t e  a 

feel ing of ever-present surveillance. 4ccident data were obtained before, 

d u r i n ~ ,  and after the nine weeks t h a t  the  patrols  were conducted,  from 

December 16, 1957 to Februarv 24, 1958. 

The measure for accident f requencv was taken to  be the  number of 

dr ivers  involved in p r iva t e  car accidents per 10,000 men present for dutv 

on the base. The e f fec t  of t he  ac t ion  became  evident  onlv durinq the  

l a t t e r  half of the pa t ro l  period, and for two and a half months af ter  its 

termination. The difference in acc ident  r a t e s  be tween the  ave rage  for  

n i n e  w e e k s  f o l l o w i n g  t h e  t e s t  (.36 per 57,600 man-months) and the 

remaining 23 months (excluding the  nine weeks, weeks 51-60) (501 Der 

186,800 man-months) was tested. 

-4lthough apparent lv  making some doubtful simplifications, the authors 

derive from plausible arguments that the statistic 



is approximately normallv described, where .Y and Y are the numbers of 

drivers involved in acc idents  in the  tes t  period and the  cont ro l  ~ e r i o d  

respec t ive lv ,  a n d  Px and Pv  a r e  the man-months of exposure durinq the 
test period, and during the control period. Thev obtain Z = -3.0 and find 

i t  s m a l l e r  t h a n  t h e  c r i t i c a l  value of -1.6 for the  one-sided normal 

distribution a t  the 5% level. X correct test uses the statistic 

which is a p p r o x i m a t e l v  . - norma l lv  dis t r ibuted.  We obtain the value 

It' = -2.9, which is, as Irby and Jacob's Z = -3.0, statisticallv significant. 

However, even if the reduction is statisticallv significant, it is oossible 

that it might be due to the well-known seasonal  var iat ion of accidents .  

To i l lus t ra te  this we take  da t a  published by the National Safety Council 

for 1959, the year closest to the time of the e x ~ e r i m e n t  described. For 

the en t i r e  U S A ,  there  was a monthlv average of 2,755 fatalities for the 

months of March and April, which corresponds roughly to t he  tes t  oeriod 

used by the authors, and monthly average of 3,190 for the months which 

correspond to  their  appsrent  contol  period. This alone would give a 

"reduct ion" of 1d06, due solely to the seasonal fluctuation. Though these 

data cannot be directlv cornpared with t9ose of the authors, thev have to  

be borne in mind i f  one wants to evaluate their claim of a 42% accident 

reduction. 

T h e  a u t h o r s  a l s o  d i scuss  o the r  f a c t o r s  tha t  might influence the  

acc ident  r a t e  and find t h a t  there  is no reason to  assume t h a t  t h e s e  

factors have an influence. 

Sieben. H.X. 1960. Saturation oatrols work in Yinnesota. 



Sieben reports on a program of concentrated enforcement on JIinnesota 

highwavs where high accident rates had been observed. The goal was t o  

reduce accidents while maintaining a favorable public image. 

For the selected areas, s t a t e ,  countv,  c i tv ,  torvn, and village police 

agencies  coopera ted  in an enforcement  plan. .Advance publicitv for the 

concentrated enforcement plan was given, and newspaper r ep re sen ta t ives  

were invited to  the Sriefing and actuallv to accornpanv the patrols on the 

operation, Emphasis was placed on courtesv to the motorists and avoidinq 

unnecessary delav. Ap~roximatelv 30 officers  atr rolled a short section of 

hiqhwav for  ten  hours, and dr iver 's  l icense checks and motor vehicle  

checks were also made during. the operation. 

The patrols were considered successful  primarilv because the re  were 

almost  no acc idents  in the paqtrol led sec to r .  However, onlv verv few 

figures on accident reduction were given: 

An a v e r a g e  of 10 a c c i d e n t s  a r e  r e g o r t e d  f o r  a n v  
Fridav-Saturdav night ~ e r i o d  on the 20-mile s t r e t c h  se l ec t ed .  
Durinq this  operat ion onlv one 'fender-bender' was r e ~ o r t e d .  
On another  cornoarable road sec t ion ,  a 10-hour o p e r a t i o n  
r e d u c e d  t h e  ta l lv  t o  ze ro  . . . Two s t r e t c h e s  of highwav 
under survei l lance have an  a v e r a q e  of 3 0  a c c i d e n t s  per  
weekend, but on this pa t r icu lar  weekend onlv one propertv 
damase accident occurred . . . 

Due  t o  t h e  e x t r e m e l y  scan ty  quan t i t a t i ve  information,  w e  would 

usuallv not consider this repor t  worthwhile for a resenta t ion .  'rlowever, 

the  few d a t a  on resu l t s  a r e  so spec tacular  that thev show convincinglv 

the possibilitv of a beneficial e f f ec t  of ~ o l i c e  t r a f f i c  supervision. This 

does not mean t h a t  this conclusion can be carried over to routine police 

activities. The c i r cu r~ l s t ances  of t hese  ac t iv i t i e s  were hiqhlv unusual. 

The publicitv could have been a deciding factor, one which is likelv to 3e 

quite shortlived. -41.~0, much could be due to diversion or reduct ion of 

t r a f f i c ,  f ac to r s  t + a t  !vill work onlv during short and locally concentrated 

activities. The number of policemen involved apDears to  have Seen f a r  

bevond what would be ~ o s s i b l e  on a rout ine basis: therefore, one ~,jiould 

have to  check whether  such s h o r t - t e r ~  campaigns have a worthwhile 

long-term influence. 



llichaels, R.ZI. 1960. Tbe effects of enforcement on traffic behavior. 

Shumate, R.P. 1958. Effect of increased pa t ro l  on acc idents ,  diversion, 

and speed. 

The Traf f ic  Ins t i tu te  of Northwestern University, in coo~erat ion with 

the Wisconsin State Highway Patrol and the U.S. Bureau of Public Roads, 

performed a large-scale e x ~ e r i m e n t .  Four test routes were selected by 

one criterion: the frequencv of accidents .  Attent ion was   aid to  the 

oroblem of adequatelv rceasuring the intensi ty  of enforcement .  As a 

measure for the intensitv of enforcement,  the average  number of ~ a t r o l  

units t ha t  a driver passed per mile was chosen. Different intensities of 

enforcement were used on the four test routes. On t e s t  route  1, patrols  

were assigned in January,  1956. On test route 2 ,  patrols beqan in -4pri1, 

1956, on route 3 in August, and on route 1 in November. No informstion 

is qiven about the previous intensitv of policing. Accident experience v!as 

qathered from 194'7-55 data for the t e s t  routes .  Reports  were required 

for acc idents  causing; $100 or .nore damage, and the studv da ta  were 

taken from these reports, filed bv drivers. It was recognized in the  study 

t h a t  the s t ronger  presence of police might lead to  a more comple te  

reporting. 

Shumate f i t t ed  a t rend to  the  acc ident  da t a  available for this area; 

however, he did not analyze this trend. Then he compared the  acc ident  

da t a  a f t e r  the ini t ia t ion of patrols  with what was to be expected from 

the trend. Some of the resul ts  a r e  given in Table B-6. The level a t  

which he calculated the changes to be significant is also given. This was 

apparentlv done bv comparing the deviation of the observed numbers f r o n  

those ~ r e d i c t e d  bv the trend with the standard deviation of the dats  from 

~vhich  t h e  t r e n d  was  c a l c u l a t e d ,  and  t e s t i n g  t h i s  w i t ?  a n o r n a l  

distribution. This, however,  is not a co r r ec t  procedure, but since not 

enouqh data are given to r e ~ e a t  the analysis,  w e  have to use Shumate 's  

r e s u l t s ,  which a t  l e a s t  appear to  give an e s t ima te  of the order of 

ma~ni tude  of the variation. 
Tbe resul ts  a r e  t ha t  the fatal  and injury accidents for 1957 decreased 

significantly on test routes 1, 2 ,  and 3, whereas they did not significantlv 



TABLE B-6 

RESULTS OF SHUNATE ' S  COblPXRISON (1958) 

Route 
Devia t ion  Level o f  
of a c t u a l  s t a t i s t i c a l  
from t r e n d  s i g n i f i c a n c e  

Tes t  1 

Devia t ion  Level o f  
of a c t u a l  s t a t i s t i c a l  
from t r e n d  s i g n i f i c a n c e  

Control  1 

T e s t  2 

Tes t  3 

Control  5 

Tes t  4 

Control  4 

T o t a l ,  
Test Routes 

Remainder of 
S t a t e  

TABLE B-7 

PERCENT.4GE OF VEHICLES EXCEEDING SPEED LIMIT 
(Shumate 1955) 

Year 

T e s t  Route 

Passenger  

Cont ro l  Route 

Passenger  
Vehicles  Trucks Vehic les  Trucks 



decrease on the control routes. Data for 1956 are not discussed here; we 

think it ina~propriate  to judge them bv the  same s t a t i s t i ca l  t e s t ,  s ince 

t h e  patrols  were workinq onlv part  of the year on some t e s t  routes .  

Because the  to t a l  t ime leapsed since the  beginning of the  i n c r e a s e d  

e n f o r c e m e n t  m i g h t  h a v e  s o m e  i n f l u e n c e  on t h e  e f f e c t s  of t h e  

enforcement ,  this  might also a f f e c t  the  1957 d a t a .  T h e r e f o r e ,  t h e  

au thor ' s  conclusions, not reported here ,  about the different  effects of 

different levels of patrol should be taken cautiously. 

To s t u d v  t h e  e f f ec t s  of enforcement  on t r a f f i c  volumes, and the  

possibilitv of diversion, two routes were selected that are paral le l  to,  and 

a l te rna t ives  to,  two t e s t  routes .  Volume counts from 1950 through 1956 

were used for both the test routes and the alternate routes. A t rend was 

f i t t e d  t o  the da t a  and the expec ted  values !vere compared with actual 

counts for 1956 and 1957. There were no significant diversions. 

To study the e f f e c t  of enforcement  on vehicle speeds, a s a m ~ l e  of 

3000 vehicle speeds were obtained on test routes in 1955, 1936, and 1 9 5 7 ,  

and c o m ~ a r e d  with a s imilar  sample from six similar highwavs far awav. 

Speed limits were 6 5  mph, and data were taken in periods of f r e e  flowing 

t r a f f i c .  Both  on t e s t  routes  and control  rou tes ,  the  Dercentage of 

vehicles exceeding the speed l imits  decreased d u r i n g  1956 and  1957 

compared to 1955 as can be seen in Table B-7. A chi-square test showed 

that the reduction for passenger vehicles in 1957 was significantlv g rea t e r  

(at  the 2 O 6  level) than on control routes. 

However, it is difficult to draw conclusions from these  da ta .  There 

!vas no obvious inf luence on enforcement  on average meeds, and there 

were some indications that s ~ e e d s  tend to g row more closelv around the  

average. 

The overall  e f fo r t  involved in this experiment can be estimated from 

Shumate's data to be 150 man-vears. 

4lichaels reanalyzed Shumate's data (see Table R-8). He uses different 
assumptions and statistical techniques, and com es t o  the conclusion :hat 

there  were no e f f e c t s  on accidents .  However, this would not invalidate 

Shumate's conclusions; it would just show that Shumate's tes ts  a r e ,  in this 

case ,  more discr iminat ing than ~ l i c h a e l s ' .  ~I ichaels  criticizes Shurnate's 



TABLE B-8 

h1ICHAELS ' ..\IVALYSIS OF SHUNATE'S DATA (1960) 
( T o t a l s  p r e s e n t e d  o n l y  f o r  f a t a l  and p e r s o n a l  i n j u r y  a c c i d e n t s )  

Route 1955 1957 

Tes t  1 94 72 no t  s i g n i f i c a n t  

Control  1 2 4 18 

Tes t  2 144 102 p = 0 .05  

Tes t  3 

Cont ro l  3  

T e s t  4 

Control  4  

52 n o t  s i g n i f i c a n t  

3  6  

170 n o t  s i g n i f i c a n t  

9 7 

T o t a l ,  Tes t  Routes 501 396 p < 0.05 

T o t a l ,  Con t ro l  Routes 14 5 153 

T o t a l ,  Tes t  Routes 

T o t a l ,  Rest  of S t a t e  



use of l inear t rends as ''an extremelv strong assum~tion which could not 

be whollv validated from the data" (p. 111). He claims that 

. . . use of the chi-square tes t  does not require such strong 
assumptions. On the con t r a ry ,  t h e  c h i - s q u a r e  t e s t  is a 
conservat ive t e s t  which uses the control route data as basic 
determinant of anv significant changes in accident  frequency 
on the experimental route. (p. 111.) 

However, we think that the hvpothesis used bv 31ichaels implied in the  

application of the chi-square test on a 2 Y 2 table makes no less stronq 

an assumption. He assumes, implicitlv, that accidents on tes t  and control  

rou tes  would have the  same percentage of change between two vears if 

there were no influence of police activities. 

Whether !.lichaels' assumption of an equal percentage change on test 

and control routes, or Shumate's assumption of a l inear t rend for t e s t  

rou tes  and control  routes ,  is more rea l i s t ic  is a question t h a t  can be 

answered onlv on the basis of empirical evidence. 

Of the four t e s t  routes ,  3Iichaels finds a significant reduction of the 

number of fatal and injurv accidents on only one. However, he cautions 

i t  should be noted . . . that 1953 was an abnormallv high vear 
for acc idents  on this r o u t e .  C o n s e q u e n t l y ,  a s c r i b i n g  a 
reduction in accidents  to  the increased patrol was probably 
unwarranted. (p. 111.) 

The "abnormally high yearff implies the use of a trend of the data, which 

he rejected previouslv. -41~0, we do not consider it acceptab le  to  quzlifv 

a s ta t i s t ica l lv  significant result, after a test, on the basis of information 

available prior to the test. 

The combined figures of a l l  t es t  routes, or all control routes and all 

test routes, or all routes in the state for fatal and injury accidents ,  show 

siqnificant reductions at  506 and 1°6. Michaels comments 

These resul ts  indicate  t h a t  f o r  t h e  more  d i s c r i m i n a  t i n g  
comparison between the matched test and control routes there 
appeared little reliable effect due to enforcement. Xegardless 
of level of patrol  the differences between tes t  and control 
rou te s  w e r e  c o n s i s t e n t l v  s m a l l .  Also,  t h e  s i q n i f i c a n t  
differences found on comaaring test routes with the s tate  as 
a whole had to be interpreted with caution. (p.  ll2.1 



We agree that  the comparison between individual test routes and control 

routes can be more discriminating, but onlv if there is a strong influence 

from the individual characterist ics of the roads. However, if all test 

routes show consistent though not individuallv significant reductions, i t  is 

possible that  the reduction in the total becomes significant. This is due 

to the fact that random fluctuations can be expected to better cancel  out 

in  the totals, whereas improvements add UP. 

Instead of this argument, the author oresents t:vo ~ossible ex~lana t ions :  

One is that the base year had an abnormally high number of accidents, 

which we refuted above, and the other is a fairlv so~il is t icated s ta t i s t ica l  

argument that we think is inappro~riately used. 

Summarizing, both Shumate's analvsis and Michaels1 analvsis (different  

from his interpretat ion) of Shumatels data suggest a beneficial influence 

of law enforcement activities on traffic accidents. 

To studv the influence of enforcement on speed, 3lichaels analvzes the 

variance of speed distributions using the F-test.  for passenger cars he 

finds a significant reduction on three of the test routes and on none of 

the control routes. For trucks, he finds a significant reduction for two 

tes t  routes and for one control route. The effect is most pronounced for 

the highest level of enforcement, 0.31 patrols oassed per mile of driving. 

There is no obvious relation between speed reduction and enforcement at 

lower levels, 

Huffman, W.J. e t  al.  1961. The effectiveness of an emphasis patrol bv 

the Illinois State Hiehwav Police in district 10 on a selected highwav. 

This studv deals with the effects of increased enforcement in Illinois. 

.Accident and arrest statistics for Route 4 5  in Champaign Countv, Illinois, 

were gathered for 1956, 1957, and the first five months of 1958, to olan 

the following experiments. 

Increased patrols were used for the last  six months of 1958. The 

number of oolice used during the period of increase was based on an 
est imated enforcement index computed as the ratio of arrests for moving 

violations to the number of accidents. Before the emphasis oatrol ,  1 5  



pa t ro l  ca r s  were assigned to  Champaign County; during the  emphasis 

pa t ro l ,  6 pa t ro l  ca r s  were added,  fo r  an  e s t i m a t e d  3 m a n - v e a r s  of 

a d d i t i o n a l  e f f o r t .  The acc ident  d a t a  for  1957, 1958, and 1959 were  

analvzed to eva lua t e  t he  e f f e c t  of t he  emphasis patrol .  Some of the  

results are  presented in Table B-9. 

Using the  Poisson index of dispersion (which tests whether the change 

in accidents from one vear  t o  another  can be explained bv the  chance  

variabi l i tv  of a  Poisson d is t r ibu ted  variable), the reductions in accidents 

from 1957 to 1958 are significant a t  the S06 level ,  whereas from 1958 t o  

1959 no s i ~ n i f i c a n t  r e d u c t i o n  o c c u r r e d .  Though t h e  f igures  look 

impressive, thev have to be interpreted with considerable caut ion s ince no 

basis for comparison is given and the authors state: 

There has been a  downward trend in s eve re  acc iden t s  on t h e  
h ighways  in Illinois during the past two years .  This rnav 
account for much of the d i f fe rences  be tween 1957 and 1959, 
b u t  i t  i s  b e l i e v e d  t h a t  t h e  e m p h a s i s  p a t r o l  did have a  
continuing effect in to  1959 and was responsible for  some of 
the favorable results. 

Since this  belief is not subs t an t i a t ed ,  the conclusions must be accepted 

onlv with reservations, 

The au thors  t r ied ,  fu r the r ,  t o  establ ish a  relat ionship be tween the 

enforcement index and accident frequencv. However, their result  t h a t  "as 

t h e  e n f o r c e m e n t  i n d e x  g o e s  up t h e  a c c i d e n t  r a t e  q o e s  down" is 

tautological, since accidents enter in the denominator of t he  enforcement  

index. 

The au thors  also analvzed differences in the numbers of violations for 

1958 and 1959. Thev conclude that there is no s ignif icant  chanse  in t he  

to t a l  number of a r r e s t s ,  though the re  is a  s ignif icant  increase  in the 

number of arrests for speeding, :v:?ich thev ascr ibe  to  increased use of 

radar. 

Novak, J.FV., and Shumate ,  R.P.  1961. The use of  "control g r o u ~ s "  in 

hiqhwav accident research. 

To examine the problems raised bv the different interpretation of the 



TABLE 3-9 

ACCIDENT DATA FOR CHM1P.AIGN COUNTY, ILLISOIS 
(Huffman e t  a1. 1961) 

Data f o r  t h e  
l a s t  6 months 

o f 

1957 

1958 

1959 

A c c i d e n t s  

Year 

1957-58 

1958-59 

F a t a l  

10 

2 

1 

P e r s o n a l  
I n ju ry  

5 0 

3 2 

3 4 

P o i s s o n  index  o f  d i s p e r s i o n  
/ P e r s o n a l  

F a t a l  

5 . 3  

0 . 3  

I n j u r y  



same da t a  and the use of cont ro l  groups, Novak and Shumate ~e r fo rmed  

the following s tudv in October ,  1958. One hundred and ten  miles of 

highwav in IVisconsin, previouslv having only minima! enforcement, were 

put under c o n c e n t r a t e d  and  s y s t e m a t i c  e n f o r c e m e n t  p a t r o l .  Fo r  

comparison, a t o t a l  of 95 miles was chosen as a "random control group," 

and 125 miles as a "matched control group.'? These roads were a s  s imilar  

to  the  exper imenta l  roads as possible, but were not subject to svstematic 

enforcement. Accident data from October 1956 through September '1957, 

October  1957 through September 1958, and October 1938 through September 

1959 were used (see Table B-10). The 19j'i-58 and 1958-59 da t a  for f a t a l  

and  i n j u r y  acc idents  were compared with the  1956-57 da t a  by 2 x 2 

tables. The conclusion was that t he  f luctuat ions from year  t o  vear  for 

both random and matched cont ro l  groups were too large to allow anv 

evaluation of the influence of the control activity. 

From the da t a  given in the description, the effort for this experinent 

can be estimated to be from 7 to 2 0  man-vears. 

Rowan ,  N . J . ,  and Kesse, C.J.  1962. -4 study of f a c t o r s  inf luencins 

traffic speeds. 

In a s tudv of the  f ac to r s  t ha t  influence t r a f f i c  speeds, Rowan and 

Keese investigate also the e f f ec t s  of radar  enforcement  on the  t ra f f ic .  

-4 radar  unit on a tripod is placed on the shoulder of the roadwav, with 

the monitoring vehicle 150-200 f e e t  bevond. A "catchl1 unit is loca ted  

one-fourth to  one-half a mile further down the road, but still within sight 

of the monitoring vehicle. 

The studv finds tha t  this ac t iv i ty  has a greater  effect on traffic in  

the opposing direction than in the enforced direct ion.  Trucks slow dovn 

m o r e  than other  vehicles,  again especially in the opposing direct ion.  

Fur ther ,  a conclusion is s t a t e d  t h a t  the enforcement  operat ion l o s e s  

influence within a dis tance of approximatelv four miles on either side of 

the enforcement unit. 

Shumate,  R.P. undated. The long range effect of enforcement on driving 

speeds. 



TABLE B-10 

FATAL AUD PERSONAL INJURY ACCIDENTS 
(Novak and Shumate 1961) 

Expe r imen ta l  r o a d  

Random c o n t r o l  group 

Matched c o n t r o l  group 

TABLE B-11 

AVER4GE SPEED OF PASSENGER CARS AUD TRUCKS 
BEFORE AND AFTER ENFORCE31EST 

(Shumat e unda ted )  

L o c a t i o n  

3 

3 

6A 

6 B 

P a s s e n g e r  Cars 
i 
1 T rucks  
I I S i g n i -  1 S i g n i -  

f i c a n t  Average speed  
l e v e l  

Change 

4 

2 

- 1 

0 

Average speed  

1958 1959 

Change 1 f i c a n t  
l e v e l  

I 

4 6 

5 2 

5 7 

5 7 

5 0 

5 4 

5 6 

5 7 

0 . 0 0 1  

0 . 0 0 1  

N.S .  

N.S. 

1958 1959 1 
I 1 

I I 

0 .001  43 , 4 5 2  
I I 

0 . 0 0 1  1 46 1 43 3 
i 
i I 

49 1 50 
I 
! 

N.S. 
I 

1 

0 



In S e p t e m b e r  1958 a s e r i e s  of speed samples  was taken a t  five 

selected locat ions on a highway network t h a t  was t o  be placed under 

c o n c e n t r a t e d  e n f o r c e m e n t  pa t ro l  in October  1958. From 79  to  1611 

vehicles were observed for five to ten hours in one day a t  each locat ion.  

In November 1958, measurements were taken at a control location oatside 

the area of enforcement, but on the same route  ( U S  14) t h a t  two of t he  

original locations were on. In September 1959, eleven months after the 

start  of increased enforcement,  a second s e t  of samples  were taken a t  

the same locat ions,  under the same weather conditions, during the same 

hours of the dav and the same days of the week as  the  f i rs t  s e t .  Each 

s e t  was matched with i t s  before  counterpar t ,  and formed the basis of 

subsequent analvsis and interpretation of the  e f f ec t s  of enforcement  on 

s o e e d .  S p e e d s  w e r e  measured by radar  hidden in mailboxes at  the 

highway, usually set among a group of real boxes. 

Shumate concludes that :  (1) there is no evidence that enforcement at  

the levels (One enforcement unit per 15 miles of highway. \ larked and 

unmarked enforcement  units in r a t i o  5:l. On duty during the 18 peak 

hours of acc ident  experience for  severa l  days a week.) used in these  

s e r i e s  of t e s t s  c a u s e s  t h e  a v e r a g e  s p e e d  of vehicles to  decrease  

significantly, ( 2 )  the number of drivers exceeding the  legal  speed l imit  

does  no t  decrease  a f t e r  the application of enforcement ,  and ( 3 )  the 

variance of vehicle speeds about the mean is not significantlv a f f ec t ed  bv 

an increase in enforcement activitv. 

This study was c r i t ic ized  bv Tamm (1961). He reports a check of the 

data gathered on US 14 and states 

It was found--and this was not mentioned in the report-that 
the test site used in 1958 had to be moved in 1959 because of 
the possible influences of construction work in the area to a 
site at  which no construction work was under way. (p. 14.) 

About the control site he states 

The 1958 data was collected on November 11 and the 1959 data 
on November 3 .  Since November 11-Veterans Dav--is a legal  
holiday in TYisconsin, Vinnesota and Illinois, the probability 
exists t h a t  an abnormal  fac tor !  holidav t r a f f i c ,  could have 
influenced the data. (p. 14.) 



Though Tamm does not s t a t e  which of the three locations on iloute 

US 14 was moved, his comments cast doubt upon the care with which the 

study had been conducted in general. Tables B-ll and B-12 show those of 

Shumatels data which are not affected bv the change i n  location. From 

these data it is apparent that  the reductions in average speeds, even if 

thev are statisticallv significant, are so small that thev are likely to have 

l i t t l e  practical  relevance. Moreover, reduction of speed per se-wi thout 

regard to speed limits or circumstances-is not a legal objective of police 

ac t iv i ty .  Therefore, it is more appropriate to test  the influence on 

drivers exceeding the speed limits or driving at  unreasonable speeds. This 

is reflected i n  Table B-12. The speed limit in location 2 is 50 mph:  in 

locations 3 and 6 the limits are 65 m ~ h  in daytime, and 5 3  m ~ h  a t  night. 

Location 6 is 1-112 miles north of a 50 mph zone. Even i f  tve disresard 

the changes in prevailing speeds, it is remakrable how larqe a percentage 

of cars a t  location 2 and trucks a t  location 6 are exceeding the speed 

limit even in the presence of concentrated enforcement. 

Because Shurnate finds no significant changes i n  vehicle speeds and no 

trend is apparent i n  these changes, the data a re  not reproduced here. 

This experiment apparentlv used the same data on enforcement activities 

as described in the previous paper. 

Smith, R.D. 1962. The effect of enforcement on driving behavior. 

Smith reports a series of experiments conducted bv the I A C P  on the 

influence of enforcement on speed. 

I n  these experiments, speeds were measured as travel time per mile. 

Time was measured within one second, and i n  one instance, within two 

seconds. Since the average travel time was about 60  seconds, this is an 

error of about 1.'7O/o and 3 . 3 %  respectivelv. The obse rva t i ons  were  

restr icted to free-flowing passenger vehicles, those with 15 second or 

longer headways. 

In the control situations there were no police vehicles in  sight. In the 

eight test situations there were marked or unmarked police vehicles i n  

different activities and positions, 



TABLE B-12 

PERCENTAGE OF VEHICLES EXCEEDING THE LEGAL SPEED LIbIITS 
(Shumate undated) 

(a) Passenger Cars 

Location %I958 %I959 Change Chi-square Significant 
levels 

0.001 

0.001 

S . S .  

N.S. 

(b) Trucks 

Location %I958 %I959 Change Chi-square Significant 
levels 

0.001 

0.001 

N.S. 

N.S. 



Three s i t e s  were chosen and t r a f f i c  i n  each direct ion was t rea ted  

different lv.  -411 ar rangements  were  r a n d o m i z e d .  A t o t a l  of 5000 

~ e a s u r e m e n t s  was taken. The t rave l  t imes  in front  of and behind an 

enforcement svmbol were analvzed bv an analvsis of covariance.  It was 

found  t h a t  t h e  only  s ign i f i can t  single f ac to r  is the presence of an 

enforcement  svmbol. The c o m b i n e d  f a c t o r s  of d i r e c t i o n - s i t e  and  

f l o w - d i r e c t i o n - s i t e  a l s o  h a v e  an  i n f l u e n c e  a t  t h e  s a m e  l e v e l  of 

significance. However,  the  reduct ion in mean  t r a v e l  f o r  t h e  mos t  

influencing svmbol is equivalent to a  reduction of speed from 58 mph to 

56 m ~ h ,  or less than -lob, This has to  be eva lua ted  in c o m ~ a r i s o n  with 

t h e  p o t e n t i a l  e r r o r s  of measurement  mentioned above. -Also, i t  is 

questionable whether the nean  speed is an appropriate  measure for the  

e f f e c t s  of en fo rcemen t ,  because the  speed l imit  was 6 5  mph, and the 

rnsjoritv of vehicles, being below this limit, should not be affected. 

Yore interestinq is the effect of vehicles moving faster than the speed 

limit.  At some s i tes ,  s ignif icant lv more ( a t  the  0.05 leve l )  vehic les  

changed speed from above to  below the speed limit than vice versa, but 

there was no consistent pattern. However, again i t  is not apparent  t h a t  

this is the r ight  cr i ter ion.  Though it was tested whether the assumption 

of 0.5 probabilitv for increase and decrease across the speed l imi t  in the  

cont ro l  s i tua t ion  was accep tab le  (with a  0.05 s ignif icance level) ,  the 

difference between test and control situations was not tes ted .  Also, t he  

absolute speeds of vehicles above the speed limit should be considered. 

The last part of the studv was just briefly described: A oolice vehicle 

was  s ta t ioned  a t  the  beginning of the t e s t  range. The average  spot  

speeds for  this  three-mile  r a n g e  w e r e  c o m p a r e d ,  fo r  5 0 t h  t r a f f i c  

direct ions,  with and without a ~ o l i c e  car present. The author concludes 

that the effect of the enforcement svmbol is maintained for a  d i s tance  of 

a t  l e a s t  t h r e e  miles. However, we find i t  diff icul t  to draw such a  

conclusion from the two graphs he presents, except that the average point 

meed is lower (up to 8 mph) in the presence of a  police car. 

Xlebelsberg, D.  1963. Versuche mit ge t a rne r  verkehrsueberwachung., 

kuratorium fuer verkehrssicherheit. 



K l e b e l s b e r g  r e p o r t s  e x p e r i m e n t s  on t h e  e f f e c t s  of marked and 

unmarked police cars. Twentv-two t e s t  rides of one to  one-and-a-half 

hours were made with marked and unmarked police cars (the same color, 

make, and model, but without a light dome and with olain l icense o l s t e s ,  

a n d  luggage rack on roo f )  and a regular  civilian ca r  were used. An 

observer within the car (sometimes not knowing in which car  he was) had 

to  note  all  violations he could observe. In the downtown area there was 

no difference be tween marked and unmarked cars :  32 violations seen  

from a marked car  and 34  violations seen from an unmarked car were 

explainable by the  f a c t  t h a t  the  color of the  unmarked ca r  v a d e  i t  

appear  suspicious. There  was a marked d i f fe rence  between patrol car 

observations and civilian car observations: 32 versus 6 2  violations.  On a 

major a r t e ry ,  the relat ion between marked ca r  versus civilian car was 

18:107, on a road outside Vienna, 80:288. No detailed da t a  a r e  given and 

no s t a t i s t i c a l  t e s t s  a r e  made. However, i t  is easv to  compute  the  

Poisson index of dispersion, which shows t h a t  t he  l a t t e r  d i f fe rences  a r e  

s iqnif icant  a t  a leve l  less than 1°6. Since the comparabilitv of the test 

rides (time of day, dav of week, weather ,  e tc . )  is not repor ted ,  it must 

be noted t h a t  the d i f fe rences  miqht be due to  ot'7er f ac to r s  than the 

presence of a marked police car. However, this  does not apgear  l ikelv, 

since the ratio of observed violations alwavs favors the unmarked cars. 

Sheehe, G.H.  1963. Fac to r s  influencing dr iver  a t t i t u d e s ,  s k i l l ,  and  

~er formance .  
- 

In a oanel discussion, accompanying the  presentat ion of his paper, 

Sheehe presented, in part, the following: 

Two undergraduates  got so in te res ted  t h a t  thev wanted to 
make a special  s tudy.  F i rs t  they had too grandiose ideas. 
F i n a l l v  t h e v  l i m i t e d  t h e i r  s t u d y  t o  o n e  v i o l a t i o n  on 
three-quarters of a mile section of a highwav adjacent  to  t9e  
campus on which we had good traffic volume data and which 
was in an area where police at tent ion to violators  was good. 
These s tudents  clocked t ra f f ic  (determined speed of vehicles) 
for 84 hours in a l l ,  doing so on d i f fe ren t  days of t he  week 
and a t  various hours, and got a rea l  good measure of what 
t r a f f i c  was doing. Thev obtained da t a  f r o v  t h e  h ighwav  
depa r tmen t  on the volume of traffic in a vear on this section 



of highway and the violation tickets issued in this area. Thev 
found that the odds of getting a ticket for violating t h e  speed 
l i m i t  i n  e x c e s s  of t e n  m i l e s  o v e r  t h e  l imi t  was one in 
approximatelv 7,600. Thereafter I had this bi t  of in format ion  
c o n c e r n i n g  t h e  odds  of  g e t t i n g  t i c k e t s  for  one kind of 
violation under certain circumstances. 

The point I am making is this. Up to that time I knew of no 
studv of the odds or likelihood of getting t i cke t s  or l ~ h a t  t h e  
dr iver  behavior of a large sample of drivers was like. I think 
this points out the need of finding out more about day to  day 
driving behavior if we a r e  going t o  de te rmine  what is good 
and bad driving and what should be changed. 

Cal ica,  A.B.; C rowthe r ,  R.F.; and Shumate ,  R .P .  1964. Enforcement 

effect on traffic accident generation. 

In t he  con tex t  of a more comprehensive theoretical studv, which we 

will not review here  because  i t  lacks empir ica l  ver i f ica t ion ,  C a l i c a ,  

Crowther ,  and Shumate  repor t  an exper iment  where a ~ a t r o l  ca r  was 

stationed between recording points with the officer inside t h e  c a r ,  beside 

the  c a r ,  beside an occupied passenger c a r ,  and driving. TIeasurements 

were taken both with the pa t ro l  ca r  and without  i t .  There  were eight  

f i e l d  s i t e s ,  e a c h  f o u r  m i l e s  long, with ins t rument  loca t ions  a t  the  

b e ~ i n n i n g ,  a f t e r  1-112 m i l e s ,  a f t e r  2-1/2 m i l e s ,  a n d  a t  t h e  e n d .  

Eighty-eight t e s t s  and 109 con t ro l  samples  were taken ,  and the results 

oresented in 2 4  tables. The result of the authors' statistical eva lua t ion  is 

t h a t  t he re  a r e  some s t a t i s t i ca l lv  s ign i f icant  inf luences of enforcement 

svrnbols on speed, headwavs, and the  f requencv  of passing, but  t h a t  t h e  

magnitude of the changes are of no particular importance. 

Solomon, D. 1964. Accidents on main rura l  highwavs r e l a t ed  t o  s ~ e e d ,  

driver, and vehicle. 

This is a l a rge  s tudv in which the  speeds of 290,000 dr ivers  were 

measured, traffic volume counts were made, 10,000 acc ident  r epo r t s  were 

ana lyzed ,  and dr ivers  were interviewed. Of interest to us in the wealth 

of information contained in the studv, is the relations'7ip be tween s ~ e e d s  

before an accident and the accident rate. The author's conclusion that 



. , . the  differences in involvement rate  a t  the various speeds 
are substantial enouqh t o  suggest t h a t  relat ivelv high s ~ e e d  
driving is,  on the average, safer than either low speed or high 
speed driving on main rural highwavs, (p. 11.) 

i s  s u p p o r t e d  by an i m ~ r e s s i v e  graph. However, the  speeds before 

acc idents  a r e  obtained e i ther  from es t imates  bv invest igat ing p o l i c e  

of f icers  or information provided bv the driver involved in an accident. 

The author discusses the possibility tha t  dr ivers  tend to give lower than 

a c t u a l  speeds ,  but contends tha t  this will not rnateriallv change his 

results.  He also mentions tba t  accidents  a t  low speeds  migh t  h a v e  

o c c u r r e d  a t  intersect ions.  Another possibility is tha t  accidents  mav 

happen more frequentlv a t  times when all vehicles a re  driving slower due 

to weather ,  t r a f f i c  conditions, or other factors. These points should be 

suf f ic ien t  to  cas t  severe  enough doubts tha t  the  conclusions r e l a t ing  

accidents and speed cannot be trusted. 

Coppin, R.S. e t  al. 1965. The ef fec t iveness  of shor t  individual driver 

im~rovement  sessions. 
-- 

The  C a l i f o r n i a  D e p a r t m e n t  of ?clotor Vehicles presently uses the  

Negligent Operator  Informal Hearing whereby a  negligent opera tor  is 

informed of his record and is allowed to s tate  his case in a  30-40 minute 

con tac t  with a  driver improvemen t  a n a l v s t .  S e c t i o n  1 2 8 1 0  of t h e  

California  Vehicle Code defines a  negligent operator as anv person whose 

driving record shows a violation point count of four or more points in 12  

months, six or more points in 2 4  months, or eight or more points in 36 

months. It was the object of this studv to analvze the  e f f e c t  of these 

informal hearings on the subsequent driving records of first-time negliqent 

opera tors. 

From a  pool of 9000 f i r s t -contac t  hearings held in the  f i r s t  eight 

months of 1961, a  group of 3,500 subjects  were se lec ted  for the  hearing 

group eliminating drivers with point counts of 5 or more in the preceding 

12 months. 2000 subjects were selected for a  control group. 

Stat is t ical lv significant differences were found between the two groups, 

on each relevant  variable,  indicat ing t h a t  the  t w o  g r o u p s  w e r e  not  



representa t ive  of the same underlving population and were, therefore, not 

comparable i n  a  d i rec t  group comparison a p p r o a c h .  ( T h e  r e l e v a n t  

v a r i a b l e s ,  age,  sex,  mari tal  s t a tus ,  prior accidents  and prior t r a f f i c  

citations, were selected on the basis of known driver record relationships.! 

Therefore,  the  two groups were matched by pairing individuals from each 

group by the  following variables: age ,  sex ,  mar i ta l  s t a t u s ,  and  t h e  

number of accidents and countable traffic citations in the 12-month period 

prior to their hearing of control  assignments.  The exper imenta l  group 

was split  bv season of hearing assignment, nonsumrner (January-4Iav) and 

summer (June-~ugust) ,  to minimize seasonal effects, since control subjects  

could onlv be drawn from the summer months. 

The number of exac t  matches was small;  therefore ,  t he  m a t c h i n g  

requirements  were relaxed to   air subjects who were not more than two 

vears  apa r t  in age,  but who w e r e  i d e n t i c a l  on a l l  o t h e r  m a t c h i n g  

va r i ab le s .  501 summer-hearing matches and 4 6 6  non-summer-hearing 

matches were derived from the data. 

Partial results from an analysis of the data are shown in  Table 8-13, 

The authors conclude that: 

(1 )  The  overal l  individual hearing program is an e f f ec t ive  
means of reducing subsequent c i ta t ion  frequencv,  bu t  t  7e  
effects diminish with time. 

( 2 )  The overall  hearing program does not reduce subsequent 
accident involvement or reduces i t  t o  such a  small  ex ten t  
that it could not be detected. 

(3)  Receipt  of the hearing notice and/or initial action probably 
cons t i tu tes  an impor tant  f a c t o r  in t h e  h e a r i n s  p r o g r a m  
e f fec t s ,  apa r t  from face-to-face interact ion with a  hearinq 
analvst. 

( 4 )  The subsequent accident  and ci tat ion frequencies of the 
hearing g r o u p s  w e r e  a p ~ r o x i m a t e l v  t w i c e  a s  high a s  a 
similarlv s t ra t i f ied  sample from the overdl California driving 
population, indicating t h a t  the  hearings d i d  not reduce the  
point count of the negligent drivers to the s tate  average. 

Gates, G.G., and Hand, N.E. 1965. Policinq of motorwavs. 





6Ve reoor t  on two aspec ts  of this report  from Britain. First, Gates 

and hand studied in Britain the probabilitv t ha t  an incident  of a ce r t a in  

durat ion will be d e t e c t e d  bv a police patrol .  The event  consisted of 

either a car ~ a r k e d  on a hard shoulder, or a pedestrian walking on a hard 

shoulder .  Di f fe ren t  durat ions from 1 to  4 0  minutes were chosen for 

incidents. X 15 mile stretch of divided limited access  highwav (?/I6) was 

patrol led by a pa t ro l  ca r  and a motorcvcle .  The speed of patrolling, 

which inf luences the  theo re t i ca l lv  e x p e c t e d  p r o b a b i l i t i e s ,  was no t  

mentioned. The probabili t ies of detections estimated from 117 incidents 

are shown in Figure B-I, together with those theoretically expec ted  for a 

patrol moving a t  45 mph. Thev agree fairlv well. 

Experiments were also conducted with stationary patrols, e i ther  on t h e  

shoulder or on bridges and access roads. However, it was not mentioned 

whether the ~ a t r o l s  were stationary for longer periods, or wqether  they  

changed the i r  loca t  ions a t  shor te r  intervals .  Since this influences the 

theoretically expected probabilitv of detection, no comparison is ~ossible.  

From this ,  one can conclude t h a t  even on a well patrolled road, the 

probabilitv of detecting a short incident is quite small (e.g. ,  in this  case ,  

3% for an incident of 1 minute duration). 

In the second part of the report, the relation between police ac t iv i t i e s  

and acc idents  was explored, Between the periods of March 9-June 6 ,  

(phase 1) and June 7-Julv 19 (phase 2), t he  level  of police ac t iv i t i e s  was 

changed. The average  number of ~ a t r o l  cars per shift on three stretches 

of the road in different counties is given in Table B-14. 

The number of acc idents  for these areas and periods was normalized 

for traffic volume change (the method is not described),  and ohase 1 was 

spl i t  in two t o  obtain comparable intervals. The figures obtained 5v the 

authors (without qiving a definition of ttleir dimension) a r e  given irl Table 

8-15, 

The authors  perform several statistical analyses with these figures and 

the totals for all counties. (Reconstructing their tests we found t h a t  t he  

au thors  had t e s t ed  the Poisson-Index of dispersion (chi-square distributed) 
for the totals of accidents obtained from Table B-15. Tbis, however,  is 

i n a d m i s s i b l e  s i n c e  t h e  ' ' n o r m a l i z e d ' '  f i g u r e s  a r e  no l o n g e r  
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TABLE B-14 

AVERAGE NUbIBER OF P.4TROL CARS ON THE ROAD 
(Gates  and Hand 1965) 

C h e s h i r e  

S h i f t  Phase  

L a n c a s h i r e  

Time P e r i o d  

8 - 16 16-Midnight  Midnight  -8 

S t a f f o r d s h i r e  1 

TABLE B-15 

NOM14LIZED PERSONAL INJURY ACCIDENTS 
(Gates  and Hand 1965) 

Phase C h e s h i r e  L a n c a s h i r e  S t a f f o r d s h i r e  



Poisson-distributed.) Their conclusion is "It was not possible to show anv 

relationship between levels of policing or the organization for ~ o l i c i n g  and 

acc ident  r a t e s  during the  experiments." Their conclusion is based on 

totals for all counties. We think that this conclusion cannot be properly 

drawn from to ta l s  for the  counties, since the patrol activitv increased in 

Lancashire from phase 1 to phase 2 ,  whereas it decreased in Staffordshire .  

Thus, any e f f e c t  is likelv to cancel out in the total. On the other hand, 

accidents were decreased in Lancashire and increased in Staffordshire  a s  

one would intuitivelv expect. 

Recht ,  J .L.  1965. Multiple regression s tudv of the  e f f e c t s  of safetv 

activities on the traffic accident problem. 

T h i s  s t u d v  e x a m i n e d ,  on a s t a t i s t i c a l  b a s i s ,  how t h e  v a r i o u s  

safetv-related ac t iv i t i e s  (engineering, s a f e t y  educat ion,  police t r a f f i c  

supervision, e t c . )  cont r ibu te  directlv or indirectly to accident prevention. 

Since some of the variables examined bv Recht  concerned police t r a f f i c  

ac t iv i t ies ,  the studv was selected for detailed review. The stated purpose 

of the investigation, of relevance to this review, was to determine 

. . . those items, or activities, of greatest relevance to motor 
vehicle death ra tes .  Specifically,  the  purpose of t he  studv 
w a s  (1)  t o  f i n d  o u t  w h i c h  of s o m e  218 p r o g r a m  and  
non-program i t ems  'had s ta t i s t ica l lv  significant associat ions 
with motor vehicle death rates . . . (p. 3.)  

-4 second objective of Rech t f s  study, "to s tudv wavs of ref ining and 

improving the methods of evaluat ing ac t iv i t ies  which a r e  intended to 

contribute to accident preventionff (p. 3), was considered to be outside t5e  

scope of this literature review and is not considered here. 

Recht performed a total of 110 multiple regression analvses using d a t a  

fo r  45 s t a t e s ,  mostlv from the National Safety Council's 1960 State !:Iotor 

Vehicle Inventorv. -4s dependent variables he used to t a l  dea th  r a t e s ,  

non-pedestrian dea th  r a t e s ,  llresidual rates," bodilv-injury-claim frequency 

r a t e s ,  property-damage-claim frequency ra tes ,  and "death rat io"  ( s e e  

below). (Residual rate was defined as "the difference between the actual 

death rate  computed on the basis of the regression equation derived using 



only non-program items.") The independent variables are chosen from a 

list of 285 items, among them eight items about traffic law en fo rcemen t ,  

four on intoxicat ion en fo rcemen t ,  and seven on acc ident  investiqation. 

Twentv variables are demographic, geographic, etc., and include such da t a  

as  rural  road mileage,  davlight hours, crime rate, maximum s ~ e e d  limit, 

and precioi tation. 

Among the  police t r a f f i c  supervision i tems ,  Recht  finds significant 

negative association of mileage dea th  r a t e s  and dea th  r a t io  only with 

t r a f f i c  conviction rate, selective enforcement, and the enforcement index. 

Only the enforcement index has a  s ignif icant  negat ive associat ion with 

total death rate, bodily-injury rate, and prooertv-damage rate. 

However, while we think that Recht fs  approach is appropr ia te  for an 

exploratorv survey of the field, we must object to his use of rates, which 

are computed by dividing the number of accidents in a  s t a t e  b v  t he  t o t a l  

miles driven. A poten t ia l  correlation between the total mileage and the 

inde~endent  var iables  mav be r e f l ec t ed  in t h e  acc ident  r a t e ,  and thus 

inf luence the cor re la t ion  between the  acc ident  r a t e  and the dependent 

variables. Without investigating this possibilitv, one cannot distinguish the  

con t r ibu t ion  of this spurious cor re la t ion  from a genuine inf luence of 

independent variables on t r a f f i c  f a t a l i t i e s .  This considerat ion is even 

more per t inent  to  his "dea th  rat io ,"  which is supposed to ''equalizeff the 

states in terms of size, populatiorl, e tc . :  i t  is defined (witt7 the  figures 

rounded by us) as 

Xumber of deaths 

(populat ion)  0 .25  x (miles t r ave l ed )  l o"  x (miles of road) 0 .38 

- 1 . 1 0  x ( ca r s )  

in which the  exponents  were de te rmined  by a regression analvsis. It 

seems quite possible that the variables in the denoa ina to r  a r e  co r r e l a t ed  

with some of the independent variables. 

Our suspicions are reinforced bv Recht's findings tha t  the en fo rcemen t  

i n d e x  is t h e  onlv  ~ o l i c e - r e l a t e d  variable  t ha t  consis tent lv shows an 



association. He defines the enforcement index as the ratio of "hazardous 

t raff ic  violations with penaltv per f a t a l  acc ident"  (p. 67) .  Since the  

number of f a t a l  accidents is verv closelv related to the number of traffic 

deaths ,  pract ical ly  t he  same  quant i ty  is used in t h e  v a r i a b l e  t o  be  

explained and the  explaining variable.  This can c r e a t e  a correlat ion 

between these variables due merely to a variation in the  number of f a t a l  

acc idents ,  for whatever  other possibly unrelated cause. That the number 

of fatal accidents appears in the numerator of one variable  explains t he  

negative correlation. 

A carefu l  analysis of this possibilitv is necessary before anv conclusion 

can be drawn from this  s tudy,  s ince  i t  aDpears not only possible, but 

likely, that Recht's results are affected by spurious correlations. 

Roche. J.A. 1965. Traffic accident reduction. 

Roche repor t s  a program of the New York State Police to investigate 

and reduce accidents .  Two troopers  a t t ended  Accident Inves t iga t ion  

Courses a t  the  T ra f f i c  Ins t i tu te ,  Northwestern University. U ~ o n  their 

return, these men devoted their a t ten t ion  to  two se lec ted  high scc iden t  

locat ions within their  pa t ro l  areas--It was reported that "these efforts, 

during the summer of 1963, on two sec t ions  of tlighwav led to  acc ident  

reductions of 5 0  per cent  and 5 3  per cent respe~tivelv. '~  However, since 

no absolute figures and no corollary da t a  a r e  given, t he  s ignif icance of 

these data cannot be evaluated. 

To inves t iga te  and prevent accidents, one hundred troopers attended a 

one week advanced scc iden t  investigation course c o n d u c t e d  b v  "ou r  

academy. ' '  Seven high acc ident  locat ions were selected throughout the 

s t a t e .  

The studv reports that 

two of the specially t ra ined men were assigned to  each of 
these locations . . . We have pointed out to our members t h a t  
an a r r e s t  is f a r  more appropriate  after the violation has led 
to an accident, than an arrest for the same violation when no 
acc ident  resulted . . . The two men assigned to each of these 
locat ions were d i rec ted  t o  c o n c e n t r a t e  t h e i r  e f f o r t s  on 
increased enforcement  and investigation of accidents within 
their specific pilot areas. In addition they were ins t ruc ted  to  



d e v e l o ~  d a t a  on t h e  c a u s e  of s c c i d e n t s  and e f f e c t s  of 
increased enforcement  . . . These men w e r e  p a r t  of o u r  
p a t r o l  f o r c e  a n d ,  of necessi ty ,  had to  pa r t i c ipa t e  in the  
routine police functions of their entire station pa t ro l  a r e a .  . . 
(pp. 3,  4, 5 . )  

E x t r a  p a t r o l  hour s  w e r e  s p e n t  in t h e  a r e a  beyond t h a t  of normal 

coverage. The selection of locations was based on acc ident  e x ~ e r i e n c e .  

A11 roads !Yere s t a t e  highwavs, except one location with town and countv 

roads as well. Traffic violations were increased (no da t a  given).  There 

were rout ine changes such a s  the ins t s l la t ion  of signals,  but no major 

reconstructions. Physical changes t h a t  occurred  in this  a r e a  could be 

considered ident ical  to the usual changes that occurred on anv other road 

in the state. 

-4t the  end of 12 months of the studv, there had been 979 accidents, 

compared with 1177 in the preceding 12 months,  a 1 7 %  decrease .  The 

12,706 e x t r a  hours of enforcement (no figure for the hours of enforcement 

before this action is given) resulted in 8 9 3 3  t r a f f i c  a r r e s t s .  During the  

s a m e  period, t o t a l  accidents in the rural areas of ?Jew York increased in 

12?6 and accidents investigated bv the s tate  police increased by g06. 

In the  f i r s t  six months of the following year, there was a 296 increase 

in accidents above the  f i r s t  six months of the  program, whereas t he re  

was  a 10% increase  in acc idents  invest igated bv the  s t a t e  police: no 

number for all reported accidents was yet available. 

However, one has to  be careful when using the figures on investigated 

accidents for comparisons, since the two additional men were d i rec ted  t o  

c o n d u c t  inves t iga t ions  on ''as many f a t a l  and ser ious personal injury 

accidents as possible" (p. 3).  

One of the conclusions of the author is: 

Our de ta i led  acc ident  i n v e s t i ~ a t i o n  led us to believe t h a t  
there  a r e  ser ious def ic ienc ies  in individual drivers.  These 
deficiencies  a r e  n o t  n e c e s s a r i l v  in t h e  a r e a  of " d r i v e r  
a t t i t ude"  but a r e  much more predominant in the area of the 
d r i v e r ' s  a b i l i t v  t o  r e s p o n d  t o  e m e r g e n c i e s  . . . T h e  
p r e ~ o n d e r a n c e  of cases  though have been those in which the 
driver fai led to  recognize the  developing problem or uDon 
recognizing it took no action or the wronp action. (pp. 11, 12.) 



Though t h e  d a t a  s u g g e s t  a r e d u c t i o n  of acc iden t s ,  no def in i te  

conclusion should be drawn since other potential f ac to r s  (volume,  changes 

in roads, and traffic conditions) are only summarilv discussed. 

Ekstrom, B.; Kritz, L.B.; and Stromgren,  K.L. 1966. Experiment with 

reinforced traffic suoervision on Eurooe hiahwavs 3 and 18. summer 1965. 
-- - - -- - -- - - - - 

This Swedish experiment  deals with the  e f f e c t s  of q u a n t i t a t i v e l v  

increased but otherwise unchanged t r a f f i c  patrol.  The control  period 

(regular patrol) was May-June 1965, the  exper imenta l  period ( increased 

pa t ro l )  was August-September, 1965. Except for a few press articles long 

before the beginning of the experiment, there was no publicitv. 

Two sec t ions  of highway were se lec ted .  One was used as a control 

while t he  o ther  received increased enforcement .  The highwavs were  

se l ec t ed  for s imilar i ty  of weather ,  t r a f f i c  volume, and road conditions. 

The e x ~ e r i m e n t  consisted of r e c o r d i n g  a c c i d e n t s  and  s o m e  t r a f f i c  

pa rame te r s ,  both p re t r i a l  and t r ia l  periods, on both the test and control 

portions of the  highways. The average  daily p r e t r i a l  s t a f f  was 2 8  

policemen in 15 pa t ro l  cars  and 10 ~ o l i c e m e n  on motorcycles. For the 

trial period the s ta f f  was tripled. On the  cont ro l  highway, the  s ta f f  

consisted of 16 policemen in 9 cars and 6 policemen on motorcycles. 

To ascertain if the reporting svstem or ,  equivalent ly,  t he  number of 

acc idents  detected on the trial stretch was the same in both the trial and 

pretrial periods, a record was kept of the number of vehicles towed. 

To s tudv the e f f e c t s  of increased patrol, data were collected orn the 

observance of traffic regulations, overtaking,  en ter in?  the  hiqhwav, and 

speed,  par t lv  before and partlv during the trial period. The correspondinq 

studv of the control stretch was made during the same hours of t he  same  

days, to  v in imize  the influence of the uncontrolled factors. Some of the 

results are given in Table B-16. The numbers in parentheses a r e  from the  

s t a t i s t i c a l  reports ,  the  o thers  from police authori t ies .  The difference 

illustrates the diff icul ty  of obtaining reliable and c o m ~ a r a b l e  acc ident  

da ta .  An idea of the seasonal increase in accidents for 1964 is given by 

Table B-17. -41~0, observatjons were made of the  behavior of cars  when 

en ter ing  this highway and on the observance of speed limits. The data 



TABLE B-16 

RESULTS FRObf STUDY BY EKSTRObl, KRITZ, .AND STRObIGREN (1966) 

Period 

Control  

Exper inen ta l  roads  Control  roads  

TABLE B-17 

S e r i o u s  i n  j ury  
I n j u r y  and f a t a l  

Accidents a c c i d e n t s  

Experimental 

SEASONAL INCREASE IN ACCIDENTS 
(Ekstrom, Kritz, and Stromgren,  1966) 

S e r i o u s  i n j u r y  
I n j u r y  and f a t a l  

Accidents  a c c i d e n t s  

Experimental  roads  
(May - June) 

1 

35 ( 2 7 )  10 (8) 

Control  roads  
(August-September) 

48 (38) 14 (11) 

Experimental p e r i o d  63 

Control  pe r iod  5 8 8 1 



s u g g e s t ,  s o m e t i m e s  s t r o n g l v ,  a f a v o r a b l e  e f f e c t  of the increased 

enforcement on driver behavior. 

No s ta t i s t ica l  analvsis was made of the data. The onlv analvsis of the 

recorded results was to apply the rate of increase from pre t r ia l  period t o  

t r i a l  9eriod on the  contpol s t r e t c h ,  to  the pre t r ia l  figures on the trial 

stretch. It appeared t h a t  t he  numbers of acc idents  predicted on this  

basis were consistentlv higher than actuallv observed. The conclusion was 

that since this happened uniformly, increased supervision had a favorable  

e f f e c t  on t r a f f i c  safety. This rnav indeed be the case, but Tore analvsis 

mav be needed since the uniformitv mav resul t  from dependence of the 

events. 

F i t t s ,  G.L. 1966. An evaluat ion of t he  effectiveness of police written 

warnings as a deterrent to traffic law violations in Tucson, Arizona. 

F i t t s  eva lua tes  t he  e f fec t iveness  of wr i t ten  warnings issued bv the 

City of Tucson, Arizona, Police Department between l l av  13 and ?d!ay 31, 

1961. The evaluation is based on a comparison of the subsequent behavior 

of persons who initiallv received a wr i t ten  warning for  s t r a f f i c  l a l ~  

violation with the subsequent behavior of persons who initiallv received a 

citation for a traffic law violation. 

Data co l lec ted  were l imited to drivers of Tucson, Arizona, as of >lav 

13, 1964, who received wr i t ten  warnings and/or  c i t a t i ons  f o r  moving  

v e h i c u l a r  t r a f f i c  violations issued by the Tucson Police Depar tment  

between Mav 13, and Mav 31, 1964. The subsequent behavior of these  

motoris ts  was then observed until October  31, 1964. The restr ic t ions 

placed on the experiment, in an effort to control t he  observat ion period, 

s imilar i tv  of t r e a t m e n t ,  nonmoving vehicular t r a f f i c  violations, outside 

traffic enforcement action, continuity of law e n f o r c e a e n t  personnel,  and 

the five months of observation are  considered adequate for this studv. 

Data on written warnings were acquired from the  Records Section of 

t he  Tucson Police Depart-nent. Data on citations were obtained from t+e 

Traffic Violators Bureau of the Municipal Court. 

During the  observat ion period, June 1 through October 31, 1964, both 

written warnings and citations were considered evidence of fu r the r  t r a f f i c  



offenses. 

The da t a  were grouped by sex and age. The null hy~othes is  that there 

was no difference between the  e f f e c t s  of ini t ia l  ac t ions  on subsequent  

b e h a v i o r  was a p p l i e d  fo r  each  sex and age ca t egorv  to  be s tudied.  

Two-by-two cont ingency tab les  were establ ished,  containing obse rved  

f requencies  of ini t ia l  and subsequent behavior.  S ta t i s t ica l ly  expected 

frequencies were computed and tested by computing the  chi-square using 

a  s ignif icance level  of 0.05. The e x ~ e r i m e n t a l  group contained 1,255 

oersons; the cont ro l  group, 1,502 persons. D s t a  were analvzed for a l l  

Dersons in t he  two groups, by male and female, males bv age category, 

and females bv age category. 

In t h e  exper imenta l  group, 229 subsequent ly commi t t ed  addi t ional  

offenses, for a  r epea t  r a t e  of 18%. The male segment  commi t t ed  the  

g rea t e r  proportion; offenders in the 18-21 year age class predominated. In 

the control grouo, subsequent offenses were com m i  t  ted bv 206 motor i s t s  

f o r  a  r e p e a t  r a t e  of 14O6. Males  a n d  t h e  18-24 year  c lass  again 

predominated. In summarv, persons in the control group ( in i t ia l  ci tationf 

com mi t ted  fewer subsequent  offenses than were s tat is t ical ly  expected. 

The experimental group ( in i t ia l  warning) commi t t ed  more of fenses  than  

were statistically expected. 

Hooker. R.W. 1966. T ra f f i c  acc ident  cos ts  and the  e f f ec t iveness  of 

hiehwav safetv ex~enditures  in Wvoming. 

The purpose of this studv was to determine: 

. . . which highwav accident prevention proqrams were most 
e f f ec t ive  in reducing the number and cost of traffic accidents 
in CVvoming. (p. 1.) 

Since the e f fec t iveness  of police ac t iv i t i e s  was also evaluated in this 

studv, Hooker's studv was selected for detailed review. 

Hooker s tudied acc idents  and t r a f f i c  safetv activities in Wyoming by 

multiple regression analvsis of vearlv data from 1953 ( in  some cases  1951) 

to  1964. His dependent  variable is the total number of traffic accidents; 

his independent variables are: 



motor vehicle registration 

motor vehicle mileage 

a number of hours worked bv the IVvominc Highway Patrol 

e total safetv expenditures bv the Wyoming Hiqhwav Patrol 

e expenditures by municipalities for traffic police 

e fines and forfeitures incurred as a consequence of t r a f f i c  
violations 

expenditures by the State Highway Department for 

total maintenance 

e guidelines 

snow, ice, ar,d sand removal, and for ice control 

traffic services, and 

e construction of miscellaneous facilities 

number of days each vear  in which 0.10 inch or n o r e  of 
snow and/or sleet fell 

Hooker  c a l c u l a t e d  "several  hundred regressionsf '  and se lec ted  for 

further analysis those variables whose regression coef f ic ien ts  consist  en tlv 

showed the same  sign. The measures of highwav patrol activities showed 

a consistent negative relation to accidents when lagged one or two vears .  

Hooker s e l ec t s  tbe average  number of hours of work of the TlVvoming 

Highway P a t r o l  in t h e  t w o  p r e c e d i n g  v e a r s ,  t r a f f i c  e n g i n e e r i n g  

expenditures ,  the number of davs each year during which 0.10 inch or 

more of snow and/or sleet fell, and motor vehicle registration as variables 

f o r  his f i n a l  r e g r e s s i o n  analvsis.  He de termines  severa l  regression 

equations, the most important of which, together with the  s tandard  e r ror  

of the regression coefficients shown in parentheses, is: 



w h e r e  Y i s  t h e  n u m b e r  of a c c i d e n t s ,  xl is vehicle  reg is t ra t ions  in 

thousands, x2 is hours of work of the Highwav Pat ro l  in thousands, x3 is 
the number of snow or s l ee t  davs,  and xq is t raff ic  engineering costs in 

thousands of dollars.  (To give an idea of t he  order  of nagn i tude ,  Y 

var ies  be tween 7,000 and 11,000, the annual hours worked by the Highway 

Patrol between 165,000 and 219,000.) Hooker finds t h a t  t he  regression 

coef f ic ien t  for the hours of Highwav Patrol work is significantly different 

f rom zero.  Although he notes  t h a t ,  "If s e v e r a l  h u n d r e d  d i f f e r e n t  

regressions were run, then chance  alone should vield some significant 

independent variables" (p. 551, he concludes 

T h e  f indings show tha t  addi t ional  dollars a l loca ted  t o  the 
TVyoming Highwav Patrol were most e f fec t ive  in reducing the  
number of acc idents  and accident  cost. An additional dollar 
spent  on the  pa t ro l  resu l ted  in a n  a v e r a g e  r e d u c t i o n  in 
acc ident  cos ts  of over ten  dollars . . . If the budget of the 
Patrol were increased bv 50 percent, it is doubtful  t h a t  these  
e x t r a  expenditures  would be any less effective than they have 
been in the past. (p. 2.) 

The conclusions a r e  too sweeping--especiallv the  extraoolation-and 

cannot be sufficientlv subs tan t ia ted .  However,  t he  results--a multiple 

c o r r e l a t i o n  c o e f f i c i e n t  of R 2  = O.gggg--suggests t ha t  t he re  is some 

relat ion and t h a t  a deeper  analvsis of the  m a t t e r  is w a r r a n t e d .  I t  

appears  doubtful whether  s tandard  t e s t s  can properlv be applied to a 

regression using variables  s e l ec t ed  a s  t hese  a re .  I f ,  out  of fou r t een  

poten t ia l  independent variables, several hundred combinations were formed 

and then those variables were selected that showed consis tent lv t h e  same  

siqn of t he  regression coefficient, it is not unlikely that their combination 

will resul t  in a high cor re la t ion  coef f ic ien t .  We found the  following 

points tha t  should fur ther  warn against  too ~ r e c i p i t o u s  conclusions: s 

large component of accidents can be explained by a t rend alone, which 

explains 79% of the  var iance ,  and we found no s ignif icant  correlation 

between the number of accidents and t h e  "lagged" hours worked bv the  

Highwav Pat ro l  alone. Further, the (non-significant) repression coefficient 

that was determined has a positive sign, implving a positive cor re la t ion  

5e tween Highwav Patrol activities and nurnber of accidents. This suggests 



t h a t  the influence of the police activity is rather subtle, especiallv i f  one 

looks a t  the variable, "number of davs with snow and/or  sleet. ' '  Even 

though  t h e  l a t t e r  v a r i a b l e  a l o n e  is not s ignif icant lv cor re la ted  to  

acc idents  (due to  the  t rend in t he  a c c i d e n t  f i g u r e s ) ,  t h e  g r a p h i c a l  

presenta t ion  of acc ident  numbers and number of davs with snow show an 

obvious parallelism in the small variations. .\not her a rgument  suggesting 

caut ion is t h a t  the author  finds no consistent influence on accidents by 

the municipal expenditures for traffic police. 

I t  shou ld  be possible to  t e s t  the hvpothesis t h a t  Hooker's resul ts  

suggest. For example, one might distinguish between acc idents  occurr ing 

in  t h e  d o m a i n  of t h e  H i g h w a y  P a t r o l  and  t h o s e  o c c u r r i n g  in 

munici~alities. The first  should show a s t ronger  cor re la t ion  with to t a l  

expenditures  than the l a t t e r .  Also, the hypothesis of a lag  might be 

tested by combining the a c t u a l  pa t ro l  hours for  periods o ther  than the  

calendar  year.  If there is a build-up of effects of increased enforcement, 

this should be recognizable  from the  shif ts .  However, the  average  of 

da t a  for  the two preceding years  is not the same as the data lagged by 

18 months,  wh ich ,  s i n c e  i t  i n t r o d u c e s  an  a u t o - c o r r e l a t i o n  in t h e  

independent variable, might cause statistical problems. 

Summarizing, we can consider Hooker's results, a t  bes t ,  as  suggestions 

of relations, but cannot attach anv confidence to them. 

Cal ifornia  Highwav Patrol .  19725. Operat ion 101: -4n a c c i d e n t  and  

enforcement studv. Condensation.. 

Cal i fornia  H i ~ h w a v  Patrol .  1972c. Operation 101: Final report, Phase 

Iv. Dart 2. Relationshi~s, 
- 

Operat ion 101 was a studv conducted by the California Highwav Patrol 

that was designed to answer the question: "Can vou design a study t h a t  

will prove t h a t  t r a f f i c  law enforcement is or is not effective in reducing 

accidents?" (California Highway Patrol 1972b, p. 1). 

The basic finding of the CHP researchers is that: 

The resu l t s  of operat ion 101  c a n  b e  s t a t e d  v e r y  s i m p l y .  
Manpower was increased, enforcement actions increased, driver 
v i o l a t i o n s  w e r e  r e d u c e d ,  and  a c c i d e n t s  w e r e  r e d u c e d .  



(California Highwav Patrol 1972b, p. 4.) 

This is an ex post facto studv of the effect of significantlv increasing 

police manpower on a spec i f ic  seqment  of roadwav. No control sites 

were used in the studv. Further, as the CHP author s ta tes ,  "No research  

design was built  into the actual de~loyment  bv hour of dav, dav of week, 

or month of year. Manpower was deploved on the  study roadway based 

solelv on the Field Commander's experience." 

The studv began on Januarv  1, 1964 and ended in 1965, The a c t u a l  

locat ion of Operat ion 101 was a 36-mile s t r e t c h  of U.S. Highwav 101, 

which was divided into two 18-r~iile segments, the ''Northern Beat1' and the  

"Southern  Beat, ' '  The Northern Beat consisted of 18 miles of 4-lane 

conventional roadwav running between the Pacif ic  Ocean and the  hlarine 

Corps Rase a t  Camp Pendleton. This segment of roadwav had an average 

daily traffic of 27,000 vehicles. The Southern Beat consis ted of 18 miles 

of a var ie tv  of roads going from full freeway near the City of Oceanside 

to the city streets of Delmar, California,  The average  dailv t r a f f i c  on 

the Southern Beat was computed a t  36,000 vehicles. 

?, lan~ower was doubled from 18 to 36 officers during the  s tudv period. 

A t o t a l  of 5 5  off icers  par t ic ipa ted  in tCle studv. Table 8-18 shows the 

percentage increase in traffic arrests during the studv period. The major 

change was on the  midnight shift and on the weekend. The day shift did 

not show as much of a change. 

The violation survevs conducted in this  study involved speeding and 

other moving violations. The survevs were conducted bv CHP observers  

f rom highway overpasses. The CHP authors concluded that the manpower 

increase resulted in statistically significant decrease,  in a lmost  a l l  cases ,  

for the  ca tegory  of  other  moving violations. Speeding violations showed 

no overal l  s t a t i s t i ca l ly  s ignif icant  decrease .  V io la t ion  vo lume  was 

plent i ful ,  averaging 7 3  per hour during the 2 2 4  hours of t h e  violation 

survevs. 

-4 summary of changes in accidents during the Operation 101 is shown 

in Table B-19. 

-4 more detailed analysis of accidents was performed as follows: 



TABLE B-18 

PERCEYT INCREASE OF ARRESTS BETISEEN 1963 ;\ND 1964 
( C a l i f o r n i a  Highway P a t r o l  1972b) 

Northern Beat Southern Beat 

blidnight S h i f t  + 2 5 0 % +385% 

Day S h i f t  + 53% + 62% 

Swing S h i f t  +102% + 78% 

Weekday + 92% + 82% 

Weekend +132% +log% 

TABLE B-19 

CHANGES IN ACCIDENT EXPERIENCE D U R I N G  OPERATION 101 
( C a l i f o r n i a  Highway F a t r o l  1972c) 

F a t a l  and p e r s o n a l  
i n j u r y  c r a s h e s  

T o t a l  
a c c i d e n t s  

?.lidnight S h i f t  
Northern Beat 
Southern Beat 

Day S h i f t  
Northern Beat 
Southern Beat 

Swing S h i f t s  
Northern Beat 
Southern Beat 

* S i g n i f i c a n t  changes .  



Infor  m a t i o n  was  co l lec ted  on all  t r a f f i c  of f icer  ac t iv i t i e s  in the  

Oceanside a r e a ,  both on and off t he  study road, for one year  (1964). 

Hourly da t a  were used for 1964 a s  da t a  points for regression analvsis. 

Thev were also accumulated on a  daily basis, by workshift ,  and ~veekday 

o r  weekend. Reportable  and to t a l  acc idents  were used a s  dependent 

variables. Correlations of various degrees were found be tween acc idents  

and independent variables, selected from arrests, verbal warnings, parking 

ar res t s ,  mechanics1 warnings, s e r v i c e s ,  t r a f f i c ,  r a i n f a l l ,  manhour s  

scheduled, hazardous a r r e s t s ,  t o t a l  s tops,  in-view hours. Arrests nearly 

alwavs had significant ( a t  5 O 6 )  negat ive regression coef f ic ien ts ,  verbal  

warnings also. Hazardous a r r e s t s ,  however,  had nearlv alwavs positive, 

sometimes significant, regression coeff icients .  In-view hours had nearly 

always negative, usually significant regression coefficients. 

We consider t he  value of these  regression equat ions ques t ionab le :  

s o m e  i n d e p e n d e n t  var iables ,  l ike a r r e s t s ,  verbal xarn inqs ,  manhours 

scheduled and in-view hours a r e  likely c o r r e l a t e d ,  a l s o  a r r e s t s  and  

warnings a r e  likely to be correlated to traffic. Arrests include hazardous 

arrests, and are therefore correlated to each other .  07-1 t he  o ther  hand, 

no d i s t i n c t i o n  is made between a r r e s t s  resul t ing from acc idents  and 

others, which generates a  correlat ion,  which is probablv responsiSle for 

the  positive regression coef f ic ien t  of hazardous a r r e s t s .  These likelv 

correlations between the  independent variables can c r e a t e  cor re la t ions  

which makes an interpretation of the regression equations hazardous. 

Changes in arrests and accidents be tween 1963 and 1964 by shif t  and 

b e a t ,  w e r e  d e s c r i b e d ,  and  the  relat ions between percent  chanqe in 

acc idents  and percent  change in the  "enforcement  index'' shown in a  

f igure:  a p p r o x i ~ a t e l v  l inear ,  negat ive,  re lat ions appeared.  We '.lave 

ear l ie r  c r i t i c ized  the  enforcement  index as  an unsuitable rnessure of 

~ o l i c e  t r a f f i c  l aw  e n f o r c e m e n t .  A comparison of the a r r e s t s  and 

accidents per shift does, however, show fewer acc idents  re la ted  with the  

m o r e  a r r e s t s .  S ince  no cont ro l  group was used, and the  regression 

analyses are based onlv on the vear with euperirnents, thus not allowing a  

be fo re  and a f t e r  comparison, no conclusions bevond that drawn ~reviouslv, 

that there appears to be beneficial influence on acc idents ,  can oe drawn 



from this analvsis,  but Tables B-13 and B-19 add support bv suggesting; 

some relation between increased arrests and decreased accident numbers. 

Also compared was how manpower in t e rms  of men/100,000 vehicle 

miles of travel, by shift and beat, r e l a t ed  to  change in t o t a l  accidents .  

The  c o n c l u s i o n  was t h a t  where more than 3 men/100,000 V Y T  were 

assigned, accidents decreased, though not alwavs significantlv. !Ve do not 

s ee ,  however,  how an absolute level of manpower for a time period might 

be functionallv related to a change in accidents. 

The g r e a t e s t  weakness of this report  is the lack of control groups. 

The regression analysis used is, as discussed, not a convincing subs t i tu te .  

Therefore ,  though the d a t a  a r e  compatible  with the hvpotjesis that the 

increased ~ o l i c e  traffic activities did beneficial lv  a f f e c t  acc idents ,  they 

do not suggest this except  in an intuitive wav. The external validitv is 

limited a t  least by the higjlv unusual situation of the highwav studied. 

Fraser ,  H.D.G., and Hills, P.M. 1967. Hampshire and the Isle of Wight: 

Assessment of motorcvcle traffic patrols. 

In this British s tudy,  a system of ~ o t o r  cvcle patrols, beginnins with 

12 in 1964 and adding up t o  37 ( a c t u a l l v ,  on lv  36 s i n c e  t w o  w e r e  

combined) in 1966, was established for the "purpose of reducing accidents 

and encouraging the force movement of traffic." 

Accident da t a  for  1961, 1965, and 1966, broken down bv patrols and 

with information on the beginning of the patrol  and the length of road 

covered (be tween 3 and 30 miles),  a r e  presented. The onlv comparison 

done bv the authors is inconclusive, showing about  a s  manv increases  in 

a c c i d e n t s  a s  decreases ;  however,  we think tha t  their  comparison of 

accidents between years  with full  oa t ro l  coverage is improper for  an 

evaluat ion of the e f fec ts  of patrols on accidents (it might be appropriate 

for checking build-UQ degrading effects). 

A r i g o r o u s  s t a t i s t i ca l  analvsis would be qui te  d i f f icu l t ,  s ince the 

different starting dates of t he  ~ a t r o l s  and lengths of patrols  should be 

c o n s i d e r e d .  S o m e  g ros s  t e s t s  did not show anv clear-cut  2a t te rns .  

Therefore, the results of this program appear inconclusive. 



Gates ,  G.G.,  and Hand, N.E.  1967. Policing of ~ r i m a r v  routes. Part 11, 

results of no. 7 police district traffic experiment. 

From August 1 to  December 31, 1965, an experiment was conducted in 

Police District No. 7, in the southwest of England. 341 miles of pr imary 

roads were se l ec t ed  and divided into 2 5  sections as close as possible to 

20 miles each ,  Personnel f rom police forces  in Dis t r ic t  No. 7 w e r e  

reassigned to  these  se l ec t ed  pr imarv roads so that there was one patrol 

car and one motor cvcle or two motor cycles per 20 miles durinc the  day 

and one patrol car per 40 miles during the night. 

Among o ther  things, changes in acc ident  numbers were examined .  

Accident numbers for the  period from August 2 to December 31 of the 

experiment and the preceding year are shown in Table B-20. 

TABLE B-20 

TOTALS OF SERIOUS AND F.AT.AL -4CCIDEYTS 
( 2  August-31 December) (Gates and Hand 1967) 

Selected Primarv Roads 
Non-selec ted Primary Roads 
Rest of No. 7 District 
Total for No. 7 District 
Total for Great Britian 

Testing the  da t a  as  2 x 2 tables, the difference between the Selected 

Primary Roads and the Total for Great Britian and also tha t  be tween the  

S e l e c t e d  P r i rna ry  R o a d s  and  t h e  N o n - s e l e c t e d  Prirnary Roads a r e  

significant at  the 0.106 level. 

It is noticeable that the total for District No. 7 was nearlv unchanged; 

t3is might lead t o  the speculat ion t h a t  the  sh i f t  of policemen to  the 

Selected Primary Roads reduced accidents there, but increzsed accidents 

in those parts llvhich had reduced numbers of policemen. 

The au thor  discusses the  changes in acc idents  for different parts of 

the time period and for d i f fe ren t  police forces  within the exper iment .  

SVhereas there  was a reduct ion,  under two different  assumptions, in all 

periods, there were reductions, aqain under two d i f fe ren t  assumptions, in 

7 out of 10 areas. 



Traf f ic  volume da t a  were known for two places only, insufficient to 

draw any conclusions. 

Since the 511 miles were chosen from the  ''more important" prirnarv 

roads, one has to be carefu l  with comparisons. The only point which 

gives some weight to the da t a  is the d i f fe rence  in acc ident  numbers 

between the roads with increased patrol and those with reduced patrol. 

No rel iable  da t a  on the levels of patrolling during 1964 were known, 

but it was estimated that the level of patrolling on the  re la ted  primary 

roads in 1965 mav have been on the order of six times the level obtained 

in 1964; the effective decrease in patrolling on other roads was verv n u c h  

smaller. 

The level  of patrolling did not vary stronglv over time or between the 

districts; from a graph we estimate an average of 4,700 pa t ro l  hours per 

week. This gives a total of about 100,000 man-hours or 50 man-vears. 

Kaestner, N.; Warmoth, E.J.; and Svring, E.M.  1965. Oreqon s tudv of 

a d v i s o r v  l e t t e r s :  The  e f f e c t i v e n e s s  of w a r n i n s  l e t t e r s  in driver 

improvement. 

The Oregon Depar tment  of  ?Jotor Vehicles, Drivers License Division 

conducted a studv of its overall driver improvement program to evs lus t e  

t h e  e f f e c t s  of warn ing  l e t t e r s ,  d i f f e r i n g  in form and content ,  as  

deterrents t o  fu tu re  t r a f f i c  involvements.  From a pool of records of 

dr ivers  who were eligible for warning le t ters ,  four groups were f o r ~ e d :  

(1) a control  group of drivers who received no warning l e t t e r ,  ( 2 )  a 

s tandard  form-le t te r  group, (3 )  a personalized l e t t e r  group, and ( 4 )  a 

group who received personalized l e t t e r s  t h a t  were less th rea ten ing  and 

more encouraging ("soft-sell"), Each grouping was made on a random basis. 

The basic assumption for this study is t ha t ,  i f  the  subsequent driving 

records d i f f e r  amon$ these four groups, this is presumablv the result of 

the different treatments ( forms  of l e t t e r  used) of the  four grouDs, and 

not to  other  extraneous fac tors .  The study included onlv male drivers 

with valid licenses who had no prior contact with the driver improvement  

program in Oregon, Approximatelv 5 2 O 6  of the drivers involved were less 

than 2 5  vears old. The number of records in the f i n a l  evaluation of t he  



four groups was 240, 241, 233, and 233, respectivelv. 

Subsequent driving records for  the four grouDs were eva lua ted  for  

periods of six months and one year .  If a driving record included no 

entries, minor violations or nonchargeable accidents, it was classified as a 

"success." If a record included a moving violation of a relativelv serious 

nature, it was classified as a fTviolation failure." If a record included a 

c h a r g e a b l e  a c c i d e n t ,  i t  was  c l a s s i f i e d  a s  an  " a c c i d e n t  f a i l u r e . "  

Proportions of success and failure were de te rmined  for  each  of the four 

g r o u p s ,  a n d  t h e  d e t e r r e n c e  of t h e  warning l e t t e r  was assessed by 

comparing these prooortions with those for the control group. The resu l t s  

af ter  a full year are presented in Table B-21. 

TABLE B-21 

RESULTS OF OREGON STIUDY 
(Kaestner, h'armoth, and Syring 1965) 

Control S taridard Standard S o f t - s e l l  
C l a s s i f i c a t i o n  (no l e t t e r )  (form) (personal)  (personal)  

- 

Accident f a i l u r e  8 % 6% 6 % 3 "., 
Violat ion f a i l u r e  41% 4 7 O6 4197 41 % 
Success 51% 4 7 %  5 2 %  56% 

The results of this studv indicated tha t  those receivinq the  s tandard  

l e t t e r  and those receiving no l e t t e r  had very similar subsequent driving 

records. By contrast, those who received the personalized s tandard  l e t t e r  

and the personalized "soft-sellfT le t ter  did, in fact, respond more favorablv 

durin? the  next  six- and twelve-month dr ivins  intervals .  Tbis b e t t e r  

subsequent driving record is a t t r i bu tab le  almost  en t i re lv  t o  the  more 

favorable response to personalized l e t t e r s  by  drivers who were under 2 3  

vears  of age. ?Tone of the  l e t t e r s  sen t  to drivers 25 or older had any 

appreciable effect on subsequent driving. 

Although the  assignment of records to each of the four groups was 

made  by r andom s e l e c t i o n ,  which  r e s u l t e d  in a m e d i a n  a g e  of 

approximately 24 years  for  each group, it is presumed that the vears of 

driving experience,  prior conviction and acc ident  records,  and s ~ e c i a l  



res t r ic t ions  a r e  also equivalent  among the subgroups. It has also to be 

assumed that the violation records reflect t he  driving behavior,  which is 

obviously onlv t rue  i f  the probability of apprehension remains unchanged. 

No statistical analvsis of the significance of t he  resu l t s  is made. Since 

the number of accidents is small, one must interpret the data carefullv. 

California Highway Patrol. 1968. Roadway character is t ics  and manpower 

de~lovment  studv, Phase 11. Moving: violation studv. 

The objective of this studv was 

. . . to  de te rmine  possible s t ab l e  relationships (1) between 
highway traffic volume and the  frequencv of ce r t a in  t r a f f i c  
law violations and ( 2 )  between traffic law violation frequencv 
and motor vehicle accidents. (p. 1.) 

Discussed here  a r e  only those par t s  re la t ing  t o  passenger cars and 

freewavs, the main bodv of the study. Thirteen locations on US 101 were 

used, all  being four- and six-lane f reeways  with average  dailv traffic 

volumes ranging from 8500 t o  130,000 vehicles.  Off icers  in c i v i l i a n  

clothing using unmarked ca r s  counted violations and measured speeds. 

The observers  distinguished b e t w e e n  " s p e e d i n g  v io l a t ion , ' '  m e a n i n g  

e x c e e d i n g  7 0  mph and  "non-speeding risk violations," of which the 

following were observed: 

e slow driver, left lane 
e not passing or driving in designated lane 
e changing lanes unsafetg 

following too closely 
o passing unsafelv 
e turning upon roadwav unsafely 
a interfering with driver or mechanism 
a passing on right unsafelv 
a parking on roadwav 
e stopping on freewav 
a starting parked vehicle unsafely 
a divided highwav crossing 
o speed contest on highwav 
e not vielding for passing 
0 towed vehicle swerving 

passing without sufficient clearance or unsafelv 
slow speed, impeding traffic 



For each location, data for a total of 2 4  hours (comprising two 12-hour 

periods, one on a weekday, one on a weekend) were used. The volume is 

referred to as "survey volume," to distinguish it from the "average daily 

traffic" (ADT) which was taken from the 1965 Annual Traffic Census. 

The most obvious s tep  in analyzing data  is to plot them. A plot of 

total violations versus survev volume shows no obvious relations; however, 

separate plots for speeding and for non-speed risk violations versus survey 

volume suggest such relations. Speed violations appear t o  d e c r e a s e  

nonlinearly with volume, whereas non-speed risk violations increase with 

volume (the correlation-coefficient of 0.72 is sipificant at the 5% level). 

-4s the "final link in the logic chain,'' the author examines the relation 

between accidents and violations. A ?lot of accidents  ve rsus  t o t a l  

violations shows no apparent relationship. However, a plot of accidents 

versus non-speed risk violations shows a fairlv good linear relationship. 

Such a relationship suggests that  one could assume an underlying 

causal relation between non-speed risk violations and accidents. How ever,  

a closer inspection of the diagrams shows some similarities that sugqest 

the relation might Se due to a common dependence of both violations and 

a c c i d e n t s  or? one basic variable, namely t raf f ic  volurne. -4 plot of 

accidents versus ei ther survev volume or average daily t raf f ic  volume 

showed good linear relationships. 

To eliminate the influence of volume, we calculated the regression of 

accidents versus -4DT (because both re la te  to an entire vear) ,  and used 

the regression of non-speed risk violations versus survey volume (since 

both refer to the same period of observation). TIVe expect the residuals 

of the data against the regressions to reflect a more s~ec i f i c  picture of 

the accident and violation situations, since the influence of the numbers 

of vehicles and ooportunities for accidents should be at  least reduced by 

this regression. A plot of the residuals versus each other (see Figure 

5-2) suggests no relation at all. Thus, we feel that there is no indication 

of a causal relation between "non-speed risk violations1' and accidents. Of  

cou r se ,  i f  t h e r e  were  a lso  a contribution of speeding violations to 

accidents, t'lis might obscure such a relation. Therefore, with each point 

i n  Figure B-2,  the corresponding number of speed violations is given. Yo 



FIGURE 8 - 2  

RELATION BETWEEN RESIDUALS OF ;ICC IDENTS 
(numbers at points are speed violations) 

[California Highway Patrol 1968) 



pattern is recognizable i n  these figures either. O f  course, it is also 

plausible that  the absolute number of speeding violations is not  t h e  

important fac tor ,  but rather the excess over the corresponding; average. 

SVe could not tes t  this exactly since we had no basis for assuming s 

specific non-linear function to calculate a non-linear regression. However, 

an attempt to do this graphically was not successful, 

Thus, the data  of this study do not suggest any relationship between 

traffic violations and accidents. This, however, does not mean that  there 

might be none. There might be either a subtle influence of speeding 

violations, or some of the "non-speeding risk violations" might actually not 

be risky, which is likelv to be the case,  for example, "slow driver, left 

lane,'' which might onlv be a nuisance and t raf f ic  impediment .  A n  

analysis with a finer breakdown of violations appears to be worthwhile. 

Council, F.YI. 1970. A studv of the immediate e f fec t s  of enforcement 

on vehicular speeds. 

I n  March 1970  the results of a studv conducted by the C'niversitv of 

Yorth Carolina Highway Safety Research Center was published. -4lthough 

somewhat limited i n  i ts overall scope, its conclusions tend to support the 

results of most other research. The studv examined the short term or 

immediate ef fects  of two enforcement symbols on vehicular speeds: (1) a 

single North Carolina Xighway Patrol vehicle parked adjacent to t h e  

roadway and ( 2 )  a single patrol vehicle moving in the stream of traffic. 

Data was then collected a t  three points along the t e s t  s i t e - - a t  the  

location of the enforcement unit. The experiment was conducted on four 

separate but similar segments of roadway varving f r o 7  10 to 18 miles i n  

length and during four time periods between 9:00 a.m. and 4:00 D.~TI. 

%lean speed, speed variances and percentage of vehicles traveling above 

the speed limit were the measures for evaluation of the effects. 

The study based its analysis only on speeds of vehicles approaching 

from a single direction, when the patrol vehicle was stationarv, and onlv 

on speeds of vehicles meeting the enforcement unit when i t  was rnovinq. 

Speed data came onlv from free flowing vehicles (a siibjective evaluation 

was made) and analvsis was further limited to pairs of "matched" s ~ e e d s ,  



i.e., before and after speeds for the same vehicle. 

The results indicated that all vehicles passing an enforcement  syrllbol 

w e r e  a f f e c t e d  b y  i t s  p r e s e n c e ;  3owever,  the e f f e c t s  were differed 

according a s  to  whether the  symbol was moving or s t a t i o n a r v .  The  

s ta t ionary  svmbol ~ r o d u c e d  a  decrease  in mean speeds,  s decrease in 

speed variance, and a  decl ine in the number of violators  between the  

before  and a f t e r  measurements.  -4 moving enforcement svrnbol produced 

either no effect on speeds or the opposite e f fec t - - tha t  is, mean s ~ e e d s ,  

speed variances and number of violators often increased. 

Jorgenson, N.O. 197 0. The application of speed regulations in Denmark. 

U p  t o  19j3 there were in Denmark general speed limits of 40 km/'?r in 

urban and 60 km/hr in rural areas for all vehicles (and l i a i t s  for spec ia l  

tvpes of vehicles).  In 1953, general speed limits for cars were removed. 

The trend in the number of persons injured, s epa ra t e  for motor vehicle 

occupants ,  motorcycle  r iders ,  voped  riders, bicycle riders, ot9er vehicle 

riders, and ~edes t r ians  was compared. The data suggested an increase  in 

~ e r s o n a l  injury and f a t a l i t i e s  for two-wheel vehicles and pedestrians.  

Comparing the accident experience for 3 and 6 vear  periods before  and 

a f t e r  1953 showed t5a t  before  31°6 of accidents 9appened in rural areas, 

after 36O6. i3efore 1933, 60°b of a l l  f s t a l i t i e s  occurred i n  ru ra l  a r eas ,  

a f t e r  1953, 6s06.  No s t a t i s t i ca l  analyses a r e  p e r f o r n e d ,  nor was any 

other factor quanwitatively considered. 

At dangerous curves,  advisory speed signs have been ?osted, the speed 

determined bv driving e x o e r i a e n t s .  At 16 of these curves,  acc idents  

dropped from 60 during the year before to 24 during the vear after; at  8 

others, from 76 during the two vears before  to 4 0  during the two years  

a f t e r .  Yost of  the reduct ion,  however,  is due to a  few locations, the 

others showing li t t le improvement .  No s t a t i s t i ca l  t e s t  was performed. 

Due to the lack of consideration of other factors, the results are at  best 

suggestive. The ex te rna l  validity is l imited s ince Danish expe r i ence  

cannot be directly transferred to the United States. 

Newbv, R.F ,  1970. Effect iveness  of speed l imi t s  on rura l  roads and 



motorwavs. 

Experience with a  40 mph s ~ e e d  limit is reported w'lich was i m ~ o s e d  

on 120 miles of  road in t h e  suburbs of London. Seventv-two miles of 

road had no previous speed l i n i t ,  but  46 miles had had a  30 mph limlt. 

An analysis by Newbv (1962) showed a s t a t i s t i c a l l v  s i q n i f i c a n t  ( 5 % )  

r e d u c t i o n  of injury acc iden t s  bv 19%, and about  28% fewer  f a t a l  or 

serious injurv accidents, during the six months a f t e r .  -An analvsis  of t he  

nevt  17 mont'ls showed a lmost  unchanqed e f f ec t s .  Yowever,  on those 

roads where the  l imit  was r a i s e d  f r o m  3 0  t o  40 mph ,  t h e r e  w e r e  

increases  in injury accidents by ZC6, and by 8O6 in fatal  and serious injury 

accidents, statistically not significant. Since this  is a  secondary  source ,  

the validitv cannot be deternined. 

B e t w e e n  1959 and  1964, temporarv  s ~ e e d  l i a i t s  were imposed on 

summer weekends (June through August) on certain s ec t ions  of busv main 

roads, manv of them holiday routes .  During 1961 througb 1962 accidents 

decreased  by 27O6, whereas thev  decreased  by 21% on s i m i l a r  r o a d s  

without  speed  l imi t s .  Casua l t ies  decreased bv 2A0'0, but only to l8O/0 on 

control roads, and 3% on a l l  o the r  roads. Xo s t a t i s t i c a l  analvsis  was 

attempted. 

Instead of the  50 rnph limit during summer weekends, s permanent 30 

mph limit was imposed on 400 miles of busy main roads,  mainly chosen 

because of the i r  high acc ident  r a t e ,  Cornparin? the accidents on these 

roads with those of other roads in the same police districts (but excluding 

t h e  summer months t o  exclude the  e f f e c t s  of the summer speed limits) 

shows a reduction from a ratio between ,050 and ,069 t o  , 0 4 6  and , 0 4 8 .  

No statistical analysis is performed. 

The resu l t s  of a  prel iminary eva lua t ion  (Road l iesearch Laboratorv, 

1966, 1967) of the im~osi t ion of a  general speed limit of 7 0  m p h  on roads 

not  previously subjec t  t o  a  lower l imi t ,  a re  brieflv reported. On a 100 

mile sample of dual roads with high-travel speeds before imposition of t he  

l imi t ,  f a t a l  and ser ious casua l t i e s  were 21°6 f e - ~ e r ,  the reduction being 

s t a t i s t i ca l lv  s ignif icant  a t  the  1% level .  On the  e n t i r e  no - t r ave l  o r  

motorwavs, there was a  reduction of 20% in casualties. 

This report is too sketchv to allow critical evaluat ion of  the  r e ~ o r t e d  



resul ts ;  e.g., i t  is not mentioned to what ex tent  the speed limits were 

enforced, though some da ta  on vehicles exceeding the  speed lirnit a r e  

given. 

4 bibliography with short  abstracts is appended to this paDer. Those 

abstracts which contain quant i ta t ive  information a re  summarized here 

without evaluation. 

Bitzel, F. 1966. The accident risk on motorways. 

'4 study is mentioned, comparing accidents  and casual tv r a t e s  per  

vehicle miles t raveled (VMT) on two German >lotorways, and with no 

speed limit, and one with s 100 km/hr speed limit.  The dea th  r a t e  was 

18O6 l o w e r ,  t h e  c a s u a l t y  r a t e  4 2 %  lower  than  on the unrestr icted 

motorways. 

Harrinen. S.: Leinonen. K.: and Ratilainen. L. 1966. Research on meed 

limits in highwav traffic in 1962. 

A general  speed limit of 90 km/hr was imposed during June-September 

1962 in three Finnish counties. One main roads outside the local  speed 

limit a reas ,  the number of fatalities was reduced by 17%, the number of 

injuries by !3O6, msinlv in accidents involving cars. 

Prisk, C.W. 1967. Accident rates on motorwavs especially with reference 

to: (a) speed restrictions (b) minimum and maximum speed limits. 

Accident numbers and V41T for all United States toll roads in 196: are 

compared. Grouping according to the speed limit shows the results i n  the  

data shown in Table B-22. 

Wehner, B. 1966. Considerations of safety in road design. 

Casualties on the Autobahn, Cologne-Bonn (four lane, undivided) before 

and after imposition of a 80 km/hr speed limit are shown in Table B-2.3. 

Joscelyn, K.B.; Bryan, T.H.; and Goldenbaum, D.M. 1971. A studv of the 

effects of law enforcement on traffic flow behavior. Final reoort. 

The genera l  object ive of this study was t o  eva lua te  the  e f f e c t  of 

1 8 1  



TABLE B-22 

.ACCIDENT .UD DEATH RATES O N  U.S. TOLL ROADS 
BY SPEED LIMIT ( P r i s k  1967)  

Speed L i m i t  .Accidents  Deaths  
(mph ) per  100 ,000,000 6717' 

TABLE B-23 

CASUALTIES ON THE AUTOBAHY COLOGNE-BONN 
BEFORE AND AFTER IPIPOSITION OF 

A SPEED LIMIT OF 80  km/hr 

Be fo re  .After 

Killed 2 1 3 

S e r i o u s l y  In ju red  

S l i g h t l y  I n j u r e d  1 2 7  7 9 



various methods of enforcement  on t r a f f i c  flow behavior. \Chile the 

e f f ec t  of law e n f o r c e n e n t  in general  was the major concerr, ,  special  

a t  t e n t  ion was also paid to distinguishing the different effects of several 

basic types of enforcement symbols and act ivi t ies .  Thus, the col lect ion 

and analysis of da ta  concent ra ted  on documenting the manner in which 

both moving and stationary police activities affected a  ser ies  of d i f fe ren t  

measures of traffic flow. 

To measu re  the e f f ec t s  of enforcement ,  da ta  were obtained sy  a 

computer-sensor system which monitored t r a f f i c  a t  14 s epa ra t e  locations 

on S t a t e  Route 37  i n  >Ionroe County, Indiana. At each site, traffic was 

measured in both direct ions by means of s t r a t e g i c a l l y  l o c a t e d  :loop 

de t ec to r s  which were co t~pled  via rented telephone transmission lines to 

an IB41 1800 Process Control ler  Computer  loca ted  within the physical 

plant of the Ins t i tu te  for Research in Public Safety.  Eight such sites 

were located within a  1.4 mile sect ion of highway where the s ta t ionary  

sampling activity was conducted. 

To tes t  the s ta t ionary  vehicle e f f ec t s  on traffic flow behavior, four 

test locations were selected within the 1.4-mile segment .  The four s i tes  

were located to stimulate differing degrees of awareness in a  driver as he 

overtakes stationary enforcement s t imuli ,  with long or short  periods of 

warning.  The s i tes  also provided for the varying capabi l i t ies  of the 

enforcement vehicle opera tor  to observe t ra f f ic  once it had passed by 

him. Four t ime s lots  within the 24 hour day were selected to represent 

f low,  including moderate  and heavy  d a y t i m e  t r a f f i c  and  l i g h t  and  

moderate  night-time t r a f f i c .  Finally, six different enforcement vehicle 

configurations were employed during the four d i f fe ren t  t imes a t  the four 

separate locations. The six vehicle types were: 

1. Civilian 

2 .  Unmarked State Police 

3 .  ?,larked State Poiice 

4 .  l!arked State Police with Radar 

5 .  !larked S t a t e  Police in an Arrest C o n f i g u r a t i o n  :vith 



Lights, and Stopped Civilian Vehicle 

6 .  Two Marked State Police, One with Radar 

T h e  e f f e c t s  of moving en fo rcemen t  vehicles were measured by a  

slightly different method. Xineteen Indiana S ta te  Pol ice marked veilicles 

were equipped with low-power transmitters. Concomitantlv, a t  12 sensor 

sites, a  receiver was installed to notifv the computer  of t h e  presence  of 

the  police vehicles.  Appropriate  so f tware  was (written to identify each 

oolice vehicle and labe l  i t s  d a t a  a s  thev  were placed in to  permanent  

s torage .  Since the  computer-sensor  system operates on a  34-hour-a-day 

basis, all varieties of traffic densitv and times of dav were sampled. 

Findings concerning the  comparative effects of stationary and moving 

enforcement  svmbols upon t r a f f i c  f low S e h a v i o r  may  g e n e r a l l y  b e  

summarized, as: 

1) S ta t ionary  enforcement svmbols significantly lowered traffic speeds 

and percentages of speed limit violators, but did not s ignif icant lv a f f e c t  

o v e r a l l  t r a f f i c  headways,  pe rcen tages  of headwav violators  (i.e., of 

"tailgatersll), nor t he  s tandard  deviat ion of t r a f f i c  speed dis t r ibut ions.  

> loving  e n f o r c e m e n t  jvmbols  lowered t r a f f i c  speeds to  c o r n ~ a r a b l e ,  

although somewhat smaller, degrees. 

2 )  Actual  decreases  in t r a f f i c  speeds and percentages of speed limit 

violators produced by the various stationary svmbols varied under d i f fe r  en t  

t r a f f i c  densi tv  condit ions,  ex tending  for  c lear ly demarked distances in 

each lane of traffic, but no farther than 3.2 miles in e i t he r  lane for any 

symbol under any densi tv  level.  VIoving enforcement symbols also were 

observed t o  lower t r a f f i c  speeds for  measurable  d is tances  ahead a n d  

behind in both lanes.  Unlike s t a t i ona rv  s v a b o l s ,  moving enforcement 

svmbols demons t r a t ed  maximum e f f e c t s  dpon t r a f f i c  sgeeds  a t  s o m e  

d i s t a n c e  ahead of the  en fo rcemen t  vehicle ,  r s t h e r  than im rnediatelv 

adjacent to it. In all, the effects of moving svmbols extended for  sho r t e r  

overall distances. 

3 )  S t a t i o n a r y  e n f o r c e m e n t  s y m b o l s  l o w e r e d  t ' le  s p e e d s  o f ,  and  

oercentages of speed violators in, nearbv t r a f f i c ,  in d i r ec t  proport ion to  

t ? e  e ' s e v e r i t y ' f  of such svmbols; i.e., to  the ex t en t  to which oassing 



motorists might be expec ted  psychologically to inter?ret such symbols as 

posing an arrest "threat." .At extended distances, however ,  these  e f f e c t s  

were inverselv proportional to svmbol "severitv." 

4) The effects of both stationarv and moving symbols were genera l ly  

greater in the same, rather than in the oooosite, lane of traffic. 

5 )  The shapes of spot  speed d is t r ibu t ions  a t  r o a d w a y  p o i n t s  of 

maximum ef fec t iveness  were general lv  "norm a1"--i.e., Gaussian-before, 

during, and af ter  the periods when stationarv symbols were introduced. In 

o t h e r  words ,  t h e  n o r m a l i t y  of Such dis t r ibut ions :vas on the  whole 

unchanged bv the  en fo rcemen t  svmbols during overa l l  sh i f t s  to lower 

speeds in both lanes of t ra f f ic .  Although inf requent ,  changes in the  

presence of stationary symbols appear  t o  have been in the  d i rec t ion  of 

non-normality, rather than toward increased normalitv. 

6) The effects of both s t a t i ona ry  and moving en fo rcemen t  svmbols 

upon traffic speeds dissipated rapidly af ter  these svmbols were removed. 

Finallv, due to the relatively low level of accidents and non-significant 

change in t$e  overal l  l eve l  of en fo rcemen t ,  no s tat is t ical lv  significant 

relationships could be established between enforcement  a c t  ivi tv  and loca l  

accident occurrence. 

Rice, R.A. 1972. 4 studv of varying degrees of speed limit enforcement. 

The author discusses enforcement of speed limits and t r a f f i c  acc idents  

of Brisbane, Queensland, Australia, from 1960 to 1970. 

Changes in speed l imi t s ,  enforcement  p rac t i ce s ,  and the  number o f  

moving hazardous violations a r e  discussed and r e l a t ed  t o  road deaths, 

pedestrian deaths, number of persons injured, number of persons ser iously 

injured, and the casualtv accident rate  per 10,000 vehicles. 

The results, somewhat  s implif ied,  a r e  t h a t  t h e r e  was an increasing 

t rend in t r a f f i c  injuries and fatali t ies until 1961, a decrease to 1968 and 

an increase afterwards. From the middle of 1963, warning signs for  speed 

cont ro l  by radar  uni ts  were no longer required; from 1963 on, they were 

a g a i n  r e q u i r e d ,  T h e  a u t h o r  a d m i t s  t h a t  f a c t o r s  o t h e r  t h a n  
en forcem en t--such as better s t reet  lighting, better roads, etc.--might have 

contributed to the decreasing trend from 1964 on, but that the onlv f a c t o r  



changed in 1969 and 1970 was the speed limit enforcement method, which 

considerablv decreased the apprehension of speed offenders. 

No s t a t i s t i ca l  analvsis was a t  t empted ,  no cont ro l  groups were used 

(except when commenting that a  reduction in dea ths  i n  1961, a  recession 

vear ,  occurred in all  of Australia). The author's conclusions are at  best 

suggestive, and bv no means convincing. 

R u t h e r  f o r d ,  J.W. 1971a. Flint 's  se lec t ive  enforcement  unit  proves 

successful. 

S v s t e m s  R e s e a r c h ,  Inc .  1971. I n t e r i m  a n a l v s i s  of t h e  se lec t ive  

enforcement project. 

The  F l i n t  P o l i c e  Div is ion  began a  major t e s t  of the concept  of 

selective enforcement on Julv 1, 1969. The program las ted  th ree  years ,  

ending on Julv 1, 1972. No f inal  evaluation of this pro jec t  has been 

completed as yet. However, the two articles referenced above repor t  on 

some of the preliminarv results of the project. 

Rutherford describes the objectives of this program as: 

(1) . . . The reduction of serious accidents involving physical 
injurv or death 

( 2 )  . , . The reduction of all traffic accidents, and 

( 3 )  . . . Bet te r  implementat ion of acc ident  inves t iga t ion  
data. (pp. 9-10.) 

In this program, Flint ?ired 29 men especially to work in the Selective 

Enforcement Unit. They were supervised by experienced of f icers  and 

s p e c i a l l y  t r a i n e d  to  perform this function. The men were assigned 

p r i m a r i l v  t o  15-18 one -man ,  s e m i - m a r k e d  c a r s  of whic '7  10 a r e  

V.4SC.4R-equipped. The remaining cars are operated as two-man cars and 

are used primarilv for transporting prisoners who have been a r r e s t ed  by 

other  Select ive Enforcement  Off icers .  This program actual ly  became 

operational on November 23, 1969. -411 operat ions a r e  confined to  one 

eight-hour period. Initiallv, this time period was 2:00 p . ~ .  to 10:OO p.m. 

The ci tv  was divided into 32 grids of equal s i z e  and  t h e  S e l e c t i v e  

Enforcement  Team general ly  s a t u r a t e s  the four grids with t?e highest 



dailv frequencv of scc idents .  However,  a l l  grids must be adjacent to 

each other for assignment purposes. 

Ruther  ford's a r t i c l e  presents  some glowing preliminary reports on the 

success  of this  program. His evaluat ion is b a s e d  on t h e  f o l l o w i n g  

approaches. 

A "trend1'  line was computed by averaging the number of accidents per 

month for each month of the year 1966 to 1969 (prior to  the  s t a r t  of t he  

program),  and ca lcu la t ing  the  change from mont'l to month i n  percent. 

Month-to-month changes in accidents during the  program were c o m ~ a r e d  

with the  corresponding changes in the  base period. Compared with the 

base "trend," the first month of the program showed a decrease  of 21.896 

in al l  acc idents  in the en t i re  city, of 59.906 in the area of the selective 

improvement  unit 's deployment and a  25.1% decrease  in i n j u r i e s  and  

fa ta l i t i es .  Similar s t a t i s t i c s  a r e  noted in the a r t i c l e  but no absolute 

numbers are ~resented .  

An i n d e p e n d e n t  s t u d y  of t h e  S e l e c t i v e  E n f o r c e m e n t  Unit  was 

performed bv Systems Research, Incorporated, Again, their interim repor t  

does not present  any absolute  numbers t ha t  could be used to  perform 

more detailed analyses of the e f fec t iveness  of this  program. However, 

t h i s  report  does point out some major problems in the  design of the  

pro jec t  : 

The fundamental  l imi ta t ion  of this technique ( t h e  use of EI 
trend l ine)  is t h a t  i t  a s s u n e s  t h a t  any and al l  d i f fe rences  
b e t w e e n  l f e x p e c t e d f l  and  t h e  a c t u a l  t r e n d s  is e n t i r e l y  
a t t r i b u t a b l e  t o  t h e  a c t i v i t i e s  of t h e  SEU. Using t h i s  
approach,  r10 consideration can be given to changes in weather 
conditions, traffic densi t ies ,  driving behavior,  and a  host of 
o ther  f ac to r s  which mav have had an influence on the number 
and severity of accidents which were occurring . , . (In sho r t ) ,  
i t s  " t r u e ' !  e f f e c t i v e n e s s  b e i n g  "masked"  by the  adverse 
intervention of ''other" factors. 

S R I  used the following approaches to  eva lua te  the e f f e c t s  of the 

Selective Enforcement Units: the  seven most heavilv patrol led grids in 

the  c i ty  were se lec ted .  The average  dailv numbers of accidents were 

calculated, month bv month, per davs on which the  unit  wss patrolling 

and for  davs on which i t  was not patrolling. This could be done for 3. 



seven-month period only. Linear regressions between the average daily 

accident number and the number of the month were ca lcu la ted ,  s e p a r a t e  

f o r  p a t r o l  davs and non-patrol days. The purpose was to de t e rmine  

whether there were fewer acc idents  on pa t ro l  days than for  non-patrol 

days, This repor t  finds t h a t  acc ident  f requencv over the period was 

decreasing more rapidly on patrol days on one grid, increasing less rapidly 

in four grids,  decreasing a t  the s ame  r a t e  in one gr id,  and increasing 

more rapidly in one grid,  and concludes t h a t  the S E U  was apparent lv 

e f f e c t i v e .  A s i m i l a r  a n a l v s i s  was performed on acc ident  numbers 

weighted by severity. No significance tes t s  were performed;  however,  a  

visual inspect ion of t he  graphs of the  report suggests that many of the 

differences discussed are  probably not significant. 

The r epor t ,  however,  mentions basic problems with the design of the 

experiment: Scientifically defensible analvsis of the  Unit's e f f ec t iveness  

is severelv confounded bv the policies governing deplovrnent of the Unit. 

Selective enforcement units were assigned for  a  given day of t he  week 

for  an en t i r e  month to four ad jacent  grids; t h a t  cor?lblnation of grids 

which had the highest numbers of acc idents  on this day of t he  week in 

the preceding month. The ra t iona le  for doing this  was tha t  on these 

days, based on past historv, the expec ted  number of acc iden t s  would be 

highest. 

This hypothesis,  however,  was not tes ted .  An alternative hypothesis 

would be that the high acc ident  numbers in t he  preceding month were 

chance f luctuat ions,  and tha t  t he re fo re  in the following months a  more 

probable lower number of accidents wol~ld occur. I f  this $vpothesis were 

t rue ,  the S E U  would have been opera t ing  in grid squares  where lower 

acc ident  numbers were to  be expec ted .  Thus, SRI's approach t o  t h e  

evaluation of the effectiveness cf the S E U  is not only not convincing, but 

possibly misleading, 

Nor is Rutherford 's  approach to the evaluation convincing: his use of 

average month-to-month changes assumes a  s teadv  post- t rend which was 

not tes ted .  The use of relative (percentage) changes instead of absolute 

numbers, is possiblv confounding the effects of chance  f luctuat ions.  The 

f a c t  t h a t  t h e  nationwide t r a f f i c  f a t a l i t v  t rend s t a r t e d  to  change i n  



November  1969, the same month the Flint program s t a r t ed ,  suggests 

strong caution against any trend comparison without a control group. The 

possible influence of the  GI4 s t r ike ,  which considerably affected Flint's 

economy during the e x p e r i ~ e n t a l  period was considered in neither study. 

Therefore,  we can conclude tha t  the data  presented are compatible 

with the hypothesis that the SEU did beneficially a f f ec t  t r a f f i c  acc idents  

in Fl int ,  but tha t  they do not suggest such an influence. Therefore, the 

question of external validitv does not arise. 

Michigan Office of Highway Safety Planning. 1972. Selective traffic law 

enforcement projects in Michigan. 

In this repor t ,  acc ident  data for 17 jurisdictions in llichigan, in which 

selective traffic law enforcement projects were conducted, a r e  presented,  

usually from 1969 to  1971. In most a reas ,  the  number of accidents in 

some categories ( f a t a l ,  personal injury and property damage)  declined. 

Fiowever, all  but  one project was started in either 1969 or 1971, so either 

not enough "before," or enough "af terT1 experience was available.  No 

control  groups were used, therefore  i t  is possible that the changes are 

part of a general trend, since nationwide traffic deaths  declined between 

1969 and 1970, and remained nearly constant  to  1971. Neither is the  

potential influence of other factors considered. Therefore,  the author 's 

conclusions,  "The overall  . . . e f f e c t  of these se lec t ive  enforcement  

activities . . . resulted in a to t s1  of 71 fewer dea ths  during the  period 

1969-1971" (pp. 1-2) is not justified. The data  are, however, compatible 

with the hypothesis that the program reduced accidents. The question of 

external validitv does not arise. 

S c h i r o ,  B.J. 1972, Sacramento  Police Depar tment  se lec t ive  t r a f f i c  

enforcement DroEcram. First annual r e ~ o r t .  

In this program, 18 of f icers  were speciallv trained and equipped and 

assigned to STEP. The cooperation of t he  t r a f f i c  engineers ,  the  cour t s  

and the prosecutor was enlisted, and considerable publicitv for STEP had 

been generated. 

-4s resul ts ,  acc ident  da t a  for c i ty  s t r e e t s  (excluding freewavs)  are 



reported i n  Table B-24.  Thev a re  compared with nationwide increase in 

fa ta l i t ies  of 16% i n  unincorporated, and 2 %  incorporated d a t a .  The 

 ort ti on of Sacramento County excluding Sacramento shows an increase of 

80°6. No analysis was a t tempted.  (This is surprising, since one might 

expect a "spillover" effect of the police activities into neighboring areas.) 

Since factors other than police act ivi ty a re  not measured, and no 

comparable control group is used, therefore, no conclusion on the effects 

of the program can be drawn, thouqh the data are  compatible with the 

hypothesis that  the program has an effect .  The question of external 

validity does not arise, 

California Highwav Patrol. 1972a. Operation 500: -4 study of the effect 

of increased road patrol. Final r e ~ o r t .  

The overall purpose of this studv-an outgrowth of Operation 101-was 

to devise an objective method for determining manpower requirements. 

This was a major and large-scale studv of the effect of increased patrol 

manpower (an additional 3 0 0  troopers) on t raf f ic  accidents and other 

related traffic safety factors. 

The s t udy  d e a l t  with the s t a t e  highway svstem and involved t ?e  

collection of data on the activities of over 1,250 CHP troopers over the  

period Januarv 1966 to Februarv 1968. At first glance t$e findings of this 

studv are impressive. The basic conclusions relating to t raf f ic  safe tv  a re  

listed below: 

1. On U.S, 5 0  a statisticallv significant relationship obtained 

between 

a. r-rlanpower and moving violations 

b. moving violations and reportable accidents 

c. reportable accidents and manpower 

2 .  The analysis of U.S. 5 0  and comparisons with Operation 

101 supports the conclusions that: 

a. a significant increase in manpower will result i n  a 
significant reduction of reportable accidents 

b. more than 2.0 men per mile per 100,000 veh ic le  



TABLE B-24 

COMPARISON OF ACCIDENTS IN 1971 AND 1972 
J a n u a r y  1 t o  June  30 

( S c h i r o  1972) 

1971 1972 Change (%) 

T o t a l  a c c i d e n t s  5,149 4 ,604 -11 

I n j u r y  a c c i d e n t s  1 ,403  1 ,204  -14 

F a t a l  a c c i d e n t s  2 6 20 - 2 5  

Hazardous d r i v i n g  
v i o l a t i o n s  19 ,576  28,455 +95  



m i l e s  of t r a v e l  is required for  non-metropol i tan 

roadways to effect accident reduction 

c. beyond 4 .2  men per mile per 100,000 miles of travel 

on a  non-met ropol i tan  r o a d w a v  t h e  b e n e f i t s  of 

accidents decreases. 

3. For al l  roadways in Opera t ion  500 ,  fatal  accidents were 

reduced by 31 (16.g06) and f a t a l i t i e s  were reduced bv 4 2  

(19.0°6). In ju ry  a c c i d e n t s  d e c r e a s e d  b v  172 (2,.j06), 

Persons injured with seve re  wounds d e c r e a s e d  by 18 8 

(11.2%), with minor wounds decreased  by 73 (1,6O6) and 

with complaint of pain increased by by 428 (9.4O6). 

In t e r m s  o f  m a n p o w e r  a c t u a l l v  u sed  on t h e  s tudv roadways,  3. 

calculation shows that 757.6 positions worked the study roads i n  t he  s tudv 

year ,  This is 339.8 positions higher than the pre-studv year. The actual 

deplovment  of t hese  men was determined bv t h e  a r e a  c o m m a n d e r .  

However,  onlv the  roadway designated as part of the studv was allocated 

additional manpower. The a c t u a l  before  and a f t e r  c rash  exper ience  of 

t$e roadwavs included in this studv is shown in Table B-25, 

Tile study authors note  t h a t  t h e r e  was a  s l ight  manDower buildup 1  

vear  prior to  the  s tudv  year  on the designated roadway. However, their 

interpretation of the data in this table was as follows: 

It can  be seen  t h a t  fa ta l  accidents for the study period :Yere 
significantly below the  two year  ~ r i o r  t o t a l  but  t h a t  injury 
accidents continued very close to long-term trends. (p. 15.) 

Carrying this logic further the CHP states  t h a t  the  number of acc iden t s  

t h a t  occurred  were compared with the  number which was "expected to 

produce the results shown in Table B-26. The CHP concludes from this  

d a t a  t ha t :  . . . ' f a t a l  acc iden t s  were nearly 17% less  than would have 

been expected if operation 500 had not been carr ied out '  (p. 16). Before 

discussing this  findirlg in more de t a i l  i t  will be useful to describe the 

studv methodology. 

There were six primarv roadwavs involved in this study: U.S. 50; C.S. 



ACCIDENTS BY ROADiVAY 
( C a l i f o r n i a  Highway P a t r o l  1972a) 

Roadway 
I F a t a l  Accidents  I n j u r y  Accidents  

U.S. 50 
U.S. 101 

2 Years 1 Year Study 
p r i o r  P r i o r  Year 

T o t a l  206 144 152 

2 Years 1 Year Study 
P r i o r  P r i o r  'Year 

TABLE B-26 

TOTAL STUDY ACCIDENTS VERSUS EXPECTED . K C  IDENTS BY TYPE 
( C a l i f o r n i a  Highway P a t r o l  1972a) 

Occurrence F a t a l  Accidents  I n j u r y  Accidents  

Actual  
Expected 
Percent  change 

TABLE B-27 

STUDY TIME PERIODS 
( C a l i f o r n i a  Highway P a t r o l  1972a) 

Ro adwa!,r Pres tudy p e r i o d  Study p e r i o d  

U.S. 50 
U.S. 101 
SR-17 
1-80 
1-5 
1-10 



101; SR-17; 1-80: 1-5; and 1-10, Data was collected for each roadway, 

However, the data was collected for different time periods, Table B-27 

shows the pre-study and study periods for each road. These are the 

baseline years for which the CHP constructed "expected" values with 

respect to f a t a l  and personal injury crashes. Trends were used to fit the 

pre-studv data using up to a third degree polvnomial and the best f i t  was 

selected. I f  a polynomial f i t  was not significant, then the arithmetic 

mean was used. . . After the curve of f i t  was selected,  an expected 

value was established and this value was used for major comparisons. 

A n  important factor was that no direct "before" period could be used 

for this study because, i n  the words of the CHP: " , . . since traffic 

officers were phased into a patrol area prior to the study so training 

could be carried out. Therefore, the pre-study, i f  onlv the prior 12 

months was t o  be cons ide r ed ,  would be biased and not  be t r u ly  

comparable" (p. A-4). 

It was the original intent of the CHP study team to use "reportable1' 

accidents as the measure of effectiveness i n  this project.  However, i t  

was found that  the number of reportable crashes is highlv dependent on 

the number of officers available for accident investigation. For example, 

during the f irst  two months of the studv, there was a 300°6 increase ir l  

the most minor tvpe of crashes-those involving "complaint of pain." The 

studv team determined then that decrease of severity of injurv would be 

made part of the evaluative criteria of the project. 

The relationship between men per 100,000 vehicle miles traveled (VVT) 

and reportable accidents was also analvzed bv regression analvsis for each 

of the areas. Data for roadway, weekday and shift combinations were 

used as sample points. In all cases negative correlation coefficients  were 

found: in  two cases non-significant, in one case significant at 90°6, in 5 

cases significant at  9 5 %  up to 99.9%. 

The greatest  weakness of this study is that no control groups are used. 

The use of accident trends is not a sufficient substi tute,  except if the 

stabilitv of the trend is well established. The fact that on a nationwide 

basis traffic deaths in 1967 dropwed slightlv compared with 1966, whereas 

there  was a strong increasing trend from 1961 to 1966 should caution 



against assuming a  stable trend. 

More  d e t a i l e d  a n a l y s i s  would h a v e  t o  be per formed before  the 

statisticallv significant cor re la t ions  be tween the  numbers of repor tab le  

acc idents  and men per 100,000 VYT can be accepted as evidence for t?e 

e f fec ts  of police traffic law enforcement. The reason is t h a t  the  sample  

points--dif fe r ing  by v~eekdav  and shif t - -represent  s i tua t ions  which are 

likelv to be different. The influence of f ac to r s  l ike l ight conditions or 

t r a f f i c  volume has not Seen considered. The greatest danger, however, is 

the possibilitv of spurious correlat ions.  I f ,  f o r  example ,  acc iden t s  a r e  

i n c r e a s i n g  with V?IIT, but the number of men per sample  point were 

constant, then one could obtain a  negative cor re la t ion  be tween acc iden t s  

and men/100,000 VYT. 

T h u s ,  we have to  conclude t h a t  the informat ion  presented in this 

repor t  does not convincingly suggest  a  benef ic ia l  inf luence of ool i  c  e  

t r a f f i c  ac t iv i t i e s  on acc iden t s ,  though it is well compatible with such a  

hvpothesis. The question of external validitv does, therefore, not arise. 
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APPENDIX C 

LITERATURE ON THE S5 ?YIPH 
NATIONAL &IAXIiPIUX SPEED LII4IT 

This appendix summar izes  the resul ts  of our review of l i t e r a t u r e  

re la t ing  to enforcement  of the 5 5  mph nat ional  maximum speed limit 

(NMSL). The review was supported by the police enforcement project  and 

a c o m p a r i s o n  NHTSA p r o j e c t  e n t i t l e d  " I d e n t i f i c a t i o n  of General  

Deterrence Countermeasures for Unsafe Driving Actions" (Contract number 

DOT-HS-7-01797). 

At the Highway Safe ty  Research Institute Information Center bet-fleen 

100 and 150 documents pertaining to the 55 mph NYSL were located. The 

vast majori ty  of these discussed the 1974 speed limit either as an energy 

law, as a law responsible for a dramatic decrease in highway fatal i t ies ,  as 

a focus for Public Information and Education (PI&E) campaigns, or as a 

subject  for another  public opinion poll .  I f  t h e  a r t i c l e s  m e n t i o n e d  

en fo rcemen t ,  it was usually to s ta te  that speeding citations had increased 

nationwide, and t h a t  pub l i c  c o m p l i a n c e  wi th  t h e  N l I S L  , ~ o u l d  be  

determined primarily by the level of police enforcement. 

Less than twenty-five articles described specific police activity. These 

documents were examined ;n order to answer four questions. 

0 What specific enforcement activities have been car r ied  out  
or a r e  presently being used to detect speeding violations or 
deter drivers from speeding? 

It7hat o t h e r  a c t i v i t i e s  w e r e  u n d e r i a k e n  to encourage 
compliance? 

0 What a r e  t h e  r e s u l t s  of t h e  e n f o r c e m e n t  and  o ther  
a c t i v i t i e s ?  

What a r e  the advantages ,  disadvantages,  and/or problems 
associated with these activities? 



Available informat  ion p e r t a i n i ~ g  to each of these questions is presented 

for each document reviewed. -4nv soeed-measuring ins t ruments  used by 

t h e  po l i ce  a r e  also noted when such information was contsined i n  a 

document.  Neither  PIScE campaiqns nor anv  o t h e r  n o n e n f o r c e m e n t  

countermeasures that were identified are described in  the appendix. 

The documents indicate t h a t  some s t a t e  agencies  have imolemented 

s t r a t eq ie s  that are innovative. We have described these in as much detail 

as possible. '.lore often, however, we found onlv vague references  to a 

s t a t e w i d e  p lan  t o  e n f o r c e  t h e  5 3  moh N?bISL or encourage 5 5  m ~ b  

compliance via other activities. The problems mentioned most of ten in 

t h e  d o c u m e n t s  w e r e  of a g e n e r a l  nature--a lack of manoower and 

equipment. There was little or no evaluation of s ~ e c i f i c  oolice s t r a t eg ie s  

to determine problems or advanteges with certain techniques. 



Adams, B. 1977. R e ~ o r t  to the president on com~l iance  with the 5 5  m ~ h  
speed limit. 

A. E N F O R C E M E N T  ACTIVITIES 

Yone were cited. 

B. O T H E R  ACTIVITIES T O  E N C O U R A G E  C O M P L I A N C E  

1. DOT conducted s public information campaign. 

2. Six states conducted public information cam~aigns .  

3. '\lichigan, Indiana, Ohio, and Illinois undertook a joint Drogram 

over the Labor Dav weekend. 

C. F INDINGS 

1. Since 1974, nine s t a t e s  have increased their penalties for speed 

violations; seven states have prescribed less severe penalties. 

2 .  There has been a trend by s tate  legislatures toward irn~osinp: less 

severe penalties for X V S L  violations. 

D. S T A T E D  ADVANTAGES,  DISADVANTAGES,  AND PROBLEMS 

I n  the  f a c e  of fixed or decreasinq budgets,  u n c o o ~ e r a t i v e  s t a t e  

les i s la tures  and increasing demand for police services, police have had 

difficultv sustaining enforcement levels necessary to obtain accep t  sSle 

speed limit compliance levels. 

American Association of S t a t e  Highway and Transportat ion Officials.  
1974. Effects of the 55  mph speed limit. 

A. E N F O R C E M E N T  ACTIVITIES 

1. Enforcement  e f fo r t s  have been shif ted to  speed,  especiallv in 

rural areas. 

2 .  No s ~ e c i f i c  enforcement techniques were detailed. 

B. O T H E R  ACTIVITIES T O  E N C O U R A G E  C O M P L I A N C E  

Xone were cited. 

C. F INDINGS 

1. The  number of s ~ e e d i n g  c i ta t ions  was ten to  twentv percent  

qreater in 1974 that in 1973. 

2 .  Excessivelv high speeds have virtually been eliminated. 

3. Travel speeds were found to be more uniform. 

D. S T A T E D  ADVANTAGES,  DISADVANTAGES,  A N D  P R O B L E M S  



Yone were cited. 

B i s h o ~ ,  H. e t  a l .  1974. A spec ia l  r epo r t  on highway vehicle  speeds 
1973-1974. 

A. E N F O R C E h l E N T  ACTIVITIES 

1. S tandard  enforcement  procedures  were used: t he re  were some 

shifts in emohasis,  such a s  reassiqnment  of oa t ro ls  to  heavily 

travelled roads. 

2 .  In opinion of Highwav D e o a r t ~ e n t  of f ic ia l s  there was: a high 

level of enforcement e f f o r t  in e ighteen  s t a t e s ;  about  t h e  same  

level  of en fo rcemen t  a s  before  and fairlv effective enforcement 

in sixteen states; and l i t t l e  en fo rcemen t  in four s t a t e s .  There  

was no response from officials in other states. 

3 .  No specific enforcement techniques were detailed. 

B. O T H E R  ACTIVITIES TO E N C O U R A G E  C O M P L I A N C E  

None were cited. 

C. F I N D I N G S  

1. Georgia was the only s ta te  to show no increase in citations. 

2 .  Operators of trucks violated the N7ISL more f requent lv  than d i e  

a u t o m o b i l e  dr ivers;  indeoendent  t ruckers  were v o r e  f l aq ran t  

violators than common carriers. 

D. S T A T E D  ADVANTAGES,  DISADVANTAGES,  A N D  PROBLEMS 

While t he  leve l  of e f f o r t  was high and re la t ive lv  e f f e c t i v e ,  manv 

s t a t e  h ighwav  pa t ro l s  lacked suf f ic ien t  rnanDower to  adequate lv  

enforce the 5 5  m p h  limit. This !vas especial lv  t rue  in t he  \Vestern 

rnountain s t a t e s  where traffic volumes were lower, distances greater,  

and h ighwv ~ a t r o l s  so undermanned t h a t  a violator 's  likelihood of 

Seinq aporehended was slight. 

Clark ,  1V.E. 1976 .  The use of t he  mass media bv the 3Iarvland State 
Police in s u ~ o o r t  of strict  enforcement of the 5 5  r n ~ h  s ~ e e d  limit. 

A. E n f o r c e m e n t  A c t i v i t i e s  

Specific tactics used Sv the IIarvland State Police included: 

1. Strict enforcement of 33 mob l i m i t  with no tolerance. 



2 .  No warnings issued in lieu of citations. 

3 .  Use of nontraditional vehicles. 

4 High visibilitv of ?larked State Police cars. 

5 .  Unmarked State Police cars with JISP tags. 

6 .  Use of four-wav flashers on State Police cars. 

7 Use of running roadblocks in areas of continuing noncom~liance. 

8 .  Use of he l ico~ters  to spot speeders. 

9.  Use of stationarv radar, moving radar, and VrlSC-1R. 

10. Special supplemental enforcement force. 

B. O T H E R  ACTIVITIES T O  E N C O U R A G E  C O M P L I A N C E  

1. An adve r t i s ing .  c a m p a i g n  publicized enforcement  ac t iv i t ies ,  

stressing that anv vehicle on highwav could be a police vehicle. 

2 .  "55" stickers were given to drivers. 

C. F INDINGS 

None were cited. 

D. S T A T E D  ADVANTAGES,  DISADVANTAGES,  A N D  PROBLEMS 

None were cited. 

Croke, J .A.  1977. Report  on resu l t s  of NHTSA Dublic information and 
education focus erouD studv. 

A. E N F O R C E M E N T  ACTIVITIES 

None were cited. 

B. OTHER ACTIVITIES TO E N C O U R A G E  C O M P L I A N C E  

None were cited. 

C. F INDINGS 

1. The majoritv of drivers samoled indicated that thev onlv observed 

the 55  m ~ h  l imit  so-ne of the t ime,  and tha t  was ivhen t h e v  

believed tha t  police might be present. Those who speeded did so 

a t  58 to 60 or 6 5  mph. Drivers were convinced ~ o l i c e  allowed 

to le rances  of 5 t o  10 mph in enforcing the NMSL and they took 

these Derceived to le rance  levels into consideration i n  deciding 

how fast to drive. 

2 .  The drivers '  main reason for observing the 5 3  moh limit was fear 

of being ao~rehendec  and cited. The reason most often given for 



disobeving the  5 5  mph limit was that it was inconvenientlv slow: 

in addition, the participants in the discussion said thev f e l t  s a f e  

s t  speeds above 5 5  mph under normal driving conditions. 

D. S T A T E D  ADVANTAGES,  DISADVANTAGES,  A N D  P R O B L E M S  

Not aoplicable. 

Dar t ,  O.K. ,  J r .  1977. Effects of the 88.5-km/h (55-mph) speed limit and 
its enforcement on traffic meeds and accidents. 

A. E N F O R C E M E N T  ACTIVITIES 

1. Enforcement levels more than doubled in ?~lississip~i.  

2 .  In Louisiana, enforcement  levels increased by sixty-two percent, 

mostlv on interstate and other divided highwavs. 

3 ,  No s ~ e c i f i c  enforcernent techniques were detailed. 

B. O T H E R  ACTIVITIES TO E N C O U R A G E  C O M P L I A N C E  

None were cited. 

C. F INDINGS 

1. Except for  i n t e r s t a t e  hiqhwavs, vehicle speeds have recovered to 

pre-N'1ISL levels. 

2 .  Speeds became more uniform after enactment of the NMSL, and 

verv few vehicles were found to exceed 65 rnph. 

3 .  -An Ins t i tu te  of Transportation Engineers studv found that no new 

manpower was assigned t o  s ~ e e d  e n f o r c e m e n t ,  a n d  t h a t  t h e  

likelihood of a speeder being apprehended was only fair. 

1. Most agencies used moving radar a s  their  princioal enforcement  

tool and most unofficiallv allowed tolerances of 6 to 10 mph. 

D. S T A T E D  ADVANTAGES,  DISADVANTAGES,  A N D  P R O B L E M S  

None were cited. 

Darwick, N. 1977 .  National maximum speed limit (N',ISL) enforcement 
~ r a c t i c e s  and procedures. Final report. 

A. E N F O R C E M E N T  ACTIVITIES 

1. Soecific NlISL enforcement tactics included: 

a. Soeedometer  pacine;. i n  which a oa t ro l  officer gauges 

the weed of t he  t a r ~ e t  vehicle bv checking both his 



speedometer  and the  change in d is tance  between the 

patrol vehicle and the t a r ~ e t  vehicle.  The of f icer  can 

e i ther  hold his own speed constant or adjust his meed 

to that of the target vehicle. 

b. O d o m e t e r  pacing, in which a patrol  of f icer  uses his 

speedometer to hold a s teadv  speed and the  odometer  

t o  determine the change in distance between his vehicle 

and the target vehicle as  thev pass checkpoints.  The 

d is tance  b e t \ ~ e e n  vehicles as they pass check~oin t  $1 is 

compared to  the dis tance between them as thev pass 

checkpoint 4 2 ,  

c. Moving radar. 

d. Stationarv radar. 

e. V.4SCXR. 

f .  Stopwatches, 

g. Yarked and unmarked patrol cars, visible or concealed. 

h. Aircraft (fixed wing and rotarv). 

i. Disguised civilian vehicles. 

j. -4utornated violation recorders  t h a t  de te rmine  speed 

(using p a v e m e n t  s e n s o r s  or  r a d a r ) ,  a u t o m a t i c a l l v  

~ h o t o g r a p h  violators and their vehicles, and record their 

speeds and the date, time, and location of the violation. 

k. Camouflaged patrol vehicles. 

1. ~lotorcvcles.  

Enforcement  t ac t i c s  used in a number of se lec ted  states 'were 

detailed. States examined bv the authors included: 

a. Arizona. Arizona used a variety of speed measuring 

devices and vehicles. ?larked and unmarked cars  w e r e  

u s e d ,  t w e n t v - s i x  ~ e r c e n t  of t h e  f l e e t  was radar  

equipped, and VASCAR. was used. Yost  i m p o r t a n t ,  

however,  the Arizona Highway Patrol is the onlv such 

agencv in which stopwatches were used bv off icers  i n  

s u r f a c e  units as  speed measurin? devices  (although 

departmental direct ives  indicated t h a t  the  s t o ~ v ! a t c h  



was intended to "supplement1'  speed determination by 

other means, usuallv speedometer). 

b. Arkansas .  The Arkansas State  Police ~ a t r o l  fleet was 

100°6 radar equipped and a i rc raf t  were used for  speed 

enforcement. 

c. C a l i f o r n i a .  Cal i fornia  law orohibits "speed traps," 

meaning soeed de termina t ions  us ing  t i m  e - d i s t a n c e  

measurements (such as VASCAR and stopwatches); the 

leg is la ture  has consis tent lv r e f u s e d  t o  per rn i  t t h e  

Highwav Pat ro l  t o  use radar:  and of f icers  enforcing 

traffic laws are required Sy  s t a t u t e  to  be in uniform 

and ope ra t e  marked ~ a t r o l  vehicles, These restrictions 

notwithstanding, the  Highwav Pat ro l  has conducted a  

v i g o r o u s  c a m o a i g n  o f  N b l S L  e n f o r c e m e n t .  

Enforcement  t a c t i c s  include "e sco r t ing"  t r a f f i c  t o  

prevent  violations: this tactic is either rare or unique 

among: other s ta te  enforcement agencies. A d d i  t ionallv,  

t h e  C H P  w a s  t h e  on lv  a g e n c y  t h a t  o ~ e r a t e d  a 

considerable number of motorcvcles  for  enforcement .  

F i n a l l v ,  t h e  H i g h  wav  P a t r o l  c o n s i s t e n t l v  u sed  

two-of f icer  c a r s  a t  n i g h t ;  t h i s  was  found  t o  be  

uncommon among other such agencies. 

d. C o l o r a d o .  C o l o r a d o  used  a v a r i e t y  of s ~ e e d  

measuring devices  and vehicles.  Devices i n  service 

included moving; and handheld radar ,  VASCAR, a n d  

s topwatches  operated from aircraft. Vehicles ooerated 

included marked and unmarked patrol cars, motorcvc les  

and aircraft. 

e. G e o r g i a .  Georgia used a  varietv of s ~ e e d  measuring 

devices, including stationary r ada r ,  rnovinq radar ,  and 

aircraft. 

P. I o w a .  Iowa used  a  v a r i e t v  of s p e e d  measu r ing  

procedures and devices,  including s t a t i ona rv ,  movinq, 

and handheld r ada r ,  VASC-4R, and aircraft. Important 



considerat icns a f f ec t ing  NYSL enforcement included: 

repeal of the statute requiring license suspensions for  

t h r e e  s p e e d  c o n v i c t i o n s  in twelve  months; fining 

violators onlv ten dollars for speeding 10 m p h  over the  

l i m i t ;  t h e  p r a c t i c e ,  of s o m e  cour t s ,  of deferr ing 

sentencing rn speedins  cases: and the d i f f i cu l tv  of 

convincing patrol  of f icers  t ha t  the NVSL should be 

enforced. 

g, M a r y l a n d .  V a r y l a n d  used a  v a r i e t v  of s o e e d  

e n f o r c e m e n t  p r a c t i c e s  a n d  d e v i c e s ,  i n c l u d i n g  

s ta t ionarv ,  moving, and handheld radar, V.qSCAR, and 

disguised civi l ian v e h i c l e s .  The  l a t t e r  t a c t i c  is 

c o n s i d e r e d  unique.  Yarvland is also conducting a  

s ~ e e d  enforcement program,'studv. 

h. New York. New York used a  v a r i e t v  of speed 

measuring devices, including s  ta t ionarv  radar ,  moving 

r a d a r ,  and V-ASCAR. Yew York is one of the few 

s t a t e s  in which t h e  use  of r a d a r  d e t e c t o r s  i s  

prohibited bv law. 

i. Ohio. Ohio used a  varietv of speed measuring devices 

i nc lud ing  r s d a r ,  V - A S C A R ,  a n d  a i r c r a f t .  O n e  

consideration a f fec t ing  Y3ISL enforcement in Ohio is 

t ha t  no violation points can be assessed  a g a i n s t  a  

driver for conviction of a  speed above the N!,ISL but 

below the previous limit. 

B. OTHER ACTIVITIES TO ENCOURAGE COMPLIANCE 

Yone were cited. 

C. FINDINGS 

1. Driver c o r n ~ l i a n c e  in some states was better during the 19'73-1974 

gasoline shortage than afterwards. 

2 .  Ext remely  high speeds ( 8 0  n ~ h  or higher) were less f requent  

after oassaqe of the NMSL. 

D. STATED ADVANTAGES, DISADVANTAGES, AND PROBLEMS 

1. Speed devices were found to be cost effective and accu ra t e ,  and 



they eliminated long and speed11 pursuits. 

2 .  Radar could be moved from one patrol vehicle to another 

3 .  ! .4aintenance c o s t s  a n d  d o w n t i m e  f o r  r a d a r  and  V.4SC.4R 

equipment were found to be verv high. 

4. Moving radar  was found to be accurate and c a ~ a b l e  of measurinc 

speed in both directions. 

5 .  VASCAR required more training and servicing than did radar. 

6 .  Some ~rosecutors  dismissed orosecutions involving meeds less than 

10 moh over the limit, 

7 .  Laws in some s t a t e s  prohibited the  use of V A S C A R ,  stopwatch, 

or radar. 

8 .  T h e  J f a s s a c h u s e t t s  S t a t e  P o l i c e  r e p o r t e d  t 3 a t  t h e  cour t s  

ex~er ienced  difficultv in handling the increased volume of N'bISL 

cases.  In some instances,  cour t s  took months to report N'cTSi 

convictions to driver licensing authorities. In o the r  s t a t e s ,  som e 

cour t s  re fused  to  find accused speeders  qui l tv  even when the 

evidence of their cuilt was clear. 

Davis, B.O., Jr. 1976. The 55-moh meed limit. 

A. E N F O R C E M E N T  ACTIVITIES 

None were cited. 

B. O T H E R  ACTIVITIES TO E N C O U R A G E  C O M P L I A N C E  

None were cited. 

C. FINDINGS 

After the passage of the NIISL, it was found that: 

1. -4verage vehicle speeds declined from 6 0 . 3  m ~ h  in 1973 t o  55 .8  

l n ~ h  in 1975. 

2 .  The  s o e e d  v a r i a t i o n  be tween ca r s  and t rucks  declined from 

a~proximatelv 5 mph to less than 2 m ~ h .  

3 .  S ~ e e d s  ranged from 50-60 moh, as  compared with a range of 

60-90 m ~ h  oreviously. 

D. STATED ADVANTAGES, DISADVANTAGES, A N D  PROBLEMS 

1. Some s t a t e s  penalized Y V S L  violators  with token fines or no 

f i n e s  a t  a l l ,  and  o tbers  assessed no violation points against  



drivers convicted of NYSL violations. 

2 .  Some courts and prosecutors refused to  take  anv act ion against  

violators whose soeeds did not exceed 65 mph. 

Demeter. J. 1973. Can we learn to drive 5 5 ?  

A. E N F O R C E M E N T  ACTIVITIES 

Enforcement techniques included: 

1. Five man teams working in five-mile stretches alonq California 

interstate highwavs 

2 .  A var ie tv  of t ac t i c s  in Massachusetts,  including: putting .nore 

police on road patrols: increasing the visibility of patrols ;  adding 

f o r t v  police cruisers;  and using pace cars  and radar  t r a m  to 

apprehend violators. 

3 .  The use of electronic and photograohic devices. 

B. O T H E R  ACTIVITIES T O  E N C O U R A G E  C O M P L I A N C E  

None were cited. 

C.  F INDINGS 

1. The number of s ~ e e d  citations increased. 

2 .  8506 of drivers complied with the NhISL. 

D. S T A T E D  ADVANTAGES,  DISADVANTAGES,  AND PROBLEMS 

None were cited. 

El l iot t ,  S.A. 1977. Communications ~ l a n  supporting 5 5  miles per hour 
statewide Dublic information education camoaien " 5 3  rn.w.h. \Ye can live 
with it." 

A. E N F O R C E M E N T  ACTIVITIES 

Enforcement tactics included: 

1. Electric speed monitoring. 

2 .  ?lonitoring of citizens band (CB) radios. 

B. O T H E R  ACTIVITIES T O  E N C O U R A G E  C O M P L I A N C E  

The author c i ted  an ongoing pub l i c  i n f o r m a t i o n  and  e d u c a t i o n  

campaign. 
C.  F INDINGS 

Yone ;yere cited. 



D. STATED ADVANTAGES, DISADVANTAGES, AND PROBLEMS 

Inforl~lation campaigns were found effective onlv within a s t a t e ;  thev  

produced less compliance from out-of-state drivers, 

Hirsh, T, 1978. Police and speeders match wits in battle of electronics. 

A. E N F O R C E M E N T  ACTIVITIES 

None were cited. 

B. O T H E R  ACTIVITIES T O  E N C O U R A G E  C O M P L I A N C E  

Two techniques for encouraging NllSL compliance were identified: 

1. Strong ~ u b l i c  information and publicity campaigns 

2 .  lllore s eve re  penal t ies  for  NYSL violations.  For e x a m p l e ,  a 

speed violation in Varvland is punishable bv a fine of thirtv to 

fiftv dollars, and the assessment  of violation points  a s  follows: 

o n e  point for  speeds of 35-63 rnph; two points for speeds of 

65-85 mph; and three for s ~ e e d s  above 8 3  m ~ h .  (Accumula t ing  

eight points within two years trigqers 

l icense suspension: accumula t ion  t w e l v e  w i t h i n  t h a t  p e r i o d  

r e v o c a t i o n . )  Since the  NAISL became  law,  nine s t a t e s  have 

prescribed more serious penalties for N\IISL violations. 

C. FINDINGS 

1. The average vehicle speed in California was 60-62 rnph. 

2 .  The average vehicle weed  in Arizona was 62-63 rnph. 

D. S T A T E D  ADVANTAGES, DISADVANTAGES, AND PROBLEMS 

Seven states have reduced the  penal t ies  for  NaISL violations.  For  

example, the ~ e n a l t v  in Idaho is a five dollar fine. 

Institute of Transportation Engineers, Technical Council  Corn m i t t e e  4 11-2. 
1977. 3amifications of the 55  m ~ h  meed limit. 

A. E N F O R C E M E N T  ACTIVITIES 

1. S t r i c t  en fo rcemen t  d i rec ted  a t  speeds of 60 mph and above was 

reoorted. 

2 .  V i r t u a l l y  n o  new m a n p o w e r  h a s  b e e n  a s s i g n e d  t o  s p e e d  

enforcement; rather, most enforcement  agencies  changed the i r  

p r i o r i t i e s  f r o m  a p p r e h e n d i n g  d r u n k  d r i v e r s  a n d  patrol l ing 



secondary roads and high acc ident  locat ions to enforcement of 

the 55 mph limit. 

.3. The principal enforcement tool was found to be radar. 

4 .  No s ~ e c i f i c  enforcement techniques were detailed. 

B. O T H E R  ACTIVITIES T O  E N C O U R A G E  C O M P L I A N C E  

None were cited. 

C. FINDINGS 

1. In I n d i a n a ,  Vaine, and l,lichigan, driver comoliance with the 

NMSL was higher during the mandatorv than during the v ~ l u n t a r v  

period. 

2 .  In Utah, there  occurred a s ignif icant  speed reduction on roads 

where the previous limit was greater than 5 5  mph. 

3 .  In West Virginia, measurements  a t  one site showed that averaqe 

speeds decreased after the enactment of the NIISL, 

D. S T A T E D  ADVANTAGES,  DISADVANTAGES, A N D  P R O B L E M S  

Diff icul t ies  in enforcing the  NMSL resul ted f rom p e r s o n n e l  a n d  

equipment limitations. 

- - )!ilebrandt, T.H. 1975. s s  - it's :vorking. 

A. E N F O R C E M E N T  ACTIVITIES 

1. Enforcement tactics included: 

a. The use of traditional meed enforcement techniques. 

b. Concealing radar in bales of hav along highwav and in pickup 

trucks. 

c. Rotarv and fixed wing aircraft. 

2 .  The following enforcement quidelines were reported:  a t  s ~ e e d s  

of 56-65 mph, the violator was stopoed and the oatrol officer 

took "awwropriate act ion;"  a t  soeeds of 6 5  m o h  and above,  t + e  

violator was cited. 

O T H E R  ACTIVITIES T O  E N C O U R A G E  C O M P L I A N C E  

Public information camoaigns 

FINDINGS 

Average vehicle speeds declined a~proxirnately 10 rnph after DassaTe 

of the NI!SL. 



D. STATED ADVANTAGES, DISADVANTAGES, AND PROBLEMS 

Officials were assigned to enforce  the  NNSL on i n t e r s t a t e  svstem 

e v e n  t h o u g h  t h e  n u m b e r  of f a t a l i t i e s  and injuries on two-lane 

highwavs had risen. 

New York Sta te  Police. 1977. Strike force for speed enforcement: Final 
evaluation. 

A. E N F O R C E M E N T  ACTIVITIES 

1. Speed enforcement  teams (three consistinq of four s ta te  troopers 

and one sergeant  and one consisting of six t roopers  and  o n e  

sergeant) were assigned to enforcement duties. 

2, Enforcement was directed a t  the observation and apprehension of 

high speed vehicles. 

3 ,  Radar and other devices (not described) were used from 7:00 a.m. 

to 11:OO a m .  seven davs per week, for one to three months. 

1. After  c o m ~ l e t i n g  the  s t r ike  force  program a t  one location, the 

team would move to another. 

O T H E R  ACTIVITIES TO E N C O U R A G E  C O M P L I A N C E  

News releases concerning the enforcement  program were dis tr ibuted 

to radio and television stations and newspapers. 

FINDINGS 

1. It appears  tha t  s ~ e e d s  were significantlv reduced a t  most strike 

force locations while teams were opera t ional ,  and those e f f e c t s  

usuallv lasted from four to six weeks after the team had left the 

location. 

2 .  I n t e n s i v e  e n f o r c e m e n t  p l u s  m e d i a  c o v e r a g e  were found t o  

increase compliance significantlv. 

D. STATED ADVANTAGES, DISADVANTAGES, AND PROBLEMS 

Certain data (such as traffic volume trends and seasonal  inf luences)  

necessarv to evaluate entire program were lacking. 

Oregon State Police. 1977. 5 5  mph compliance carn~aign.  

A. E N F O R C E M E N T  ACTIVITIES 

1. Increased enforcement  action was directed toward lower violator 



speeds. 

2 .  The decision whether to  issue the violator a citation or warning 

was left to the officer's discretion. 

3 .  X s e l e c t i v e  i n c r e a s e  in use of radar  occurred,  with soec is l  

emphasis placed on freewavs and peak traffic volume periods. 

4 .  The previous level of patrol manhours was maintained. 

3 .  No specific enforcement techniques were detailed. 

B. O T H E R  ACTIVITIES T O  E N C O U R A G E  C O M P L I A N C E  

.4 ~ u b l i c  information and awareness campaign also was carried out. 

C. F INDINGS 

1. An increase in citations, for speeds under 65 mph occurred. 

2 .  Proportionately more drivers of t rucks than automobiles were 

cited for speeds between 5 5  and 60 mph. 

D. S T A T E D  ADVANTAGES,  DISADVANTAGES, A N D  PROBLEMS 

None were cited. 

Rankin, W.W. 1974. 5 5  mph: What happened to speed, travel, accidents, 
and fuel when the nation's motorists slowed down. 

A. E N F O R C E M E N T  ACTIVITIES 

1. rln increased number of s ~ e e d i n g  citations was issued. 

2 .  No specific enforcement techniques were detailed. 

B. O T H E R  ACTIVITIES T O  E N C O U R A G E  C O M P L I A N C E  

None were cited. 

C. F INDINGS 

Traffic was found to travel a t  more uniform speeds. 

D. S T A T E D  ADVANTAGES,  DISADVANTAGES,  A N D  P R O B L E M S  

None were cited. 

Schec te r ,  H.B. e t  al. Impact considerations of the national 5 5  x ~ h  meed 
limit. Interim report. 

A. E N F O R C E M E N T  ACTIVITIES 

1. Vast highway patrol  off ic ials  indicated tha t  their d e ~ a r t a e n t s  

were enforcing the 5 5  m ~ h  limit as thev would anv other  speed 

limit. 



2 .  No specific enforcement techniques were detailed. 

B. OTHER ACTIVITIES TO ENCOURAGE COMPLIANCE 

Cooperation by courts was cited as a supporting factor. 

C. FINDINGS 

1. Nine of four teen  s t a t e  pa t ro ls  repor ted  ''verv l i t t le ' '  cu r r en t  

compliance bv drivers. 

2 .  Increases in speedinq arrests were reported by all states. 

D. STATED ADVANTAGES, DISADVANTAGES, AND PROBLEMS 

One stated difficultv was inadequate manpower. 

Staats, E.L. 1977. Speed l imi t  5 5 :  Is i t  ach ievable?  Report  to  t ? e  
Congress bv the comptroller general of the United States. 

A. E N F O R C E M E N T  ACTIVITIES 

1. Enforcement levels remained relatively constant. 

2 .  Disguised patrol cars, cruisinq in teams and equipoed with r ada r ,  

were used. 

3 .  In Oregon,  s ta te  police devoted approximatelv one-third of traffic 

~ a t r o l  t ime to  f reeways  (however ,  onlv six Dercerlt of Oreqon 

traffic fatalities occurred on freewavs). 

4 .  No s ~ e c i f i c  enforcement techniques were detailed. 

B. O T H E R  ACTIVITIES T O  E N C O U R A G E  COMPLIANCE 

Two Department of Transportation public information c a r n ~ a i ~ n s ,  and 

a number of s ta te  campaigns, accompanied the enforcement effort. 

C. FINDINGS 

1. Average vehicle speeds decreased. 

2 .  Cnif ormitv of speeds increased. 

D. STATED ADVANTAGES, DISADVANTAGES, AND PROBLEMS 

1. Enforcement  was d i f f icu l t  because  of tFle i n c r e a s e d  use  of 

citizen's band (CB) radios and radar detectors by drivers. 

2 .  Enforcement agencies  have requested addi t ional  personnel and 

equipment;  however, s ta te  leqislatures generally have not provided 

the necessarv funds. 

3 .  S t a t e  off ic ials  maintain tha t  responsi5ili t ies o ther  than ?J1&!SL 

enforcement require a higher priority of their limited resources. 



4, Sta t e s  with manv miles of sparselv traveled roads were reluctant 

to assign many officers to these low volume areas. 

. Penal t ies  for violations (f ines  and points) differed from state  to 

state. 

U .  S. D e p a r t m e n t  of Transpor ta t ion .  1977a. Organizing a 5 5  m ~ h  

A. E N F O R C E M E N T  ACTIVITIES 

Enforcement  ac t iv i t ies  included the use of radar  and aircraft, and 

monitoring. citizens band (CB) radio. Details of specif ic  enforcement  

techniques were not given. 

B. OTHER ACTIVITIES T O  E N C O U R A G E  C O M P L I A N C E  

Specific activities included: 

1. Publicitv campaigns. 

2 ,  Appearances by police officers before civic organizations. 

3 .  Enlistinq the support of trucking orqanizations. 

4, Demonstrations, bv police officers, of speed monitoring devices to 

judges and prosecutors. 

5 ,  The use of !fchaperoneslT (s ta te  police cruisers with all lights on) 

setting a 5 5  mph pace. 

C. F INDINGS 

None were cited. 

D. S T A T E D  ADVANTAGES,  DISADVANTAGES,  AND P R O B L E M S  

None were cited. 

U.S. Department of Transportation. 1976. 5 5  mph fact book. 

A. E N F O R C E M E N T  ACTIVITIES 

Enforcement tactics included: 

1. The use of stationarv radar, mobile radar, and VXSCAR. 

2 .  The use of aircraft patrols. 

3 .  P a r k i n g  patrol  vehicles alongside the roadway in conspicuous 

locations. 

4 .  Conducting selective enforcelnent programs. 

5 vsing unmarked and p r i v a t e  v e h i c l e s  e q u i p o e d  w i t h  r a d a r ,  



accompanied by several "chaseT1 vehicles, 

6 .  Concentrating enforcement on freewavs and other hlghwavs wbere 

the previous meed limit was higher than 5 5  mph. 

7 .  Using fixed-wing a i rcraf t  adjacent to in ters ta te  hiqhwavs near 

in terchanges;  flying a i rcraf t  simultaneouslv along 40-50 mile 

segments of interstate svstem between two state lines; and using 

stopwatches operated from aircraft to clock vehicle soeed, then 

summonins radio $round units to a~prehend violators. 

8 .  Using. nontraditional oolice vehicles, includinq foreiqn cars and 

trucks, to detect violators. 

9 ,  Activating four-way flashers on s t a t e  police cars to increase 

their visibilitv, 

10. Using running roadblocks i n  areas of continuing noncompliance. 

11. Csing helico~ters to detect speeders. 

12. Using special supplemental enforcement forces. 

B. OTHER ACTIVITIES TO ENCOURAGE COMPLIANCE 

1. Conducting public information campaigns. 

2 .  Inc reas ing  t h e  l ikel ihood of s a n c t i o n i n g  a d r i v e r  a f t e r  

apprehension to deter other would-be speeders. 

3 .  Placing roof-mounted speed reminders on police vehicles 

4 Deploying "assistance patrols" to remind drivers of the speed limit. 

5 .  Giving extensive media coverace of enforcement activities. 

C. FINDINGS 

I n  Maryland, within weeks a f te r  a publicity campaign resulted i n  

extensive press coverage of enforcement act ivi t ies,  the majoritv of 

speed violators apprehended were out-of-stat e drivers. 

D. STATED ADVANTAGES, DISADVANTAGES, AND PROBLEMS 

Xone were cited. 
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APPENDIX D 

LITERATURE ON >IEXSURE3IENT TECHNIQUES A N D  
INSTRU3IENTS USED I N  RESEARCH ON C'NSAFE DRIVING -4CTS 

This appendix l i s t s  and d e s c r i b e s  m e a s u r e m e n t  t e c h n i q u e s  and  

instruments  used in past research on speeding and following too closely. 

So  literature on driving left of center was found. The source documents 

f o r  t h i s  i n f o r m a t i o n  w e r e  p r i m a r i l y  e m p i r i c a l  s t u d i e s  of p o l i c e  

enforcement procedures, but also included ar t ic les  and other documents 

that dealt specifically with measurement. 

Each source document is summarized separately in terms of: 

e characteristics measured, 

measurement instrument(s) used, and 

e measurement method(s) used. 

The documents are presented alphabetically by author. 

Bensen, O.C. 197 6 .  North Dakota selective traffic enforcement program 
(STEP). Project director's report. Final report. 

-4. MEASUREMENT: Speed. 

MEASUREMENT INSTRUMENT: Radar. 

MEASUREMENT METHOD: Concealed radar was placed a t  five 

locations within the 15.5 miles of designated highway, and carr ied in 

unmarked vehicles. In addition, radar equipment was placed in visible 

marked radar units whose locations varied. 

B. MEASUREMENT: Speed 

MEASUREMENT INSTRUMENT: Traff ic  Data Recorders ,  which 

recorded vehicle speeds, traffic volumes, other various inform a tion for 

all lanes in both directions of travel. 

MEASUREMENT METHOD: Two Traffic Data Recorders  were used 

to measure and record vehicle speed data. One was placed on each 

h ighway.  Un i t s  w e r e  p l a c e d  on o p e n  h i g h w a y ,  a rvay  f r o m  



in te rchanqes ,  r e s t  a r eas  or inclines. Vehicle data were recorded on 

magnetic taoe. 

Booth, W.L. 1978. Which vehicle:  The Greensboro traffic enforcement 
vehicle exoeriment. 

A.  MEASUREMENT: Driver response to  police vehicles  ( s~ec i f ica l lv  

braking, as indicated bv activation of brake lights). 

M E A S U R E M E N T  I N S T R U  h l E N T S :  T r a i n e d  o b s e r v e r s  and  

enforcement officers; monitoring of citizen's band (CB) radio. 

M E A S U R E M E N T  M E T H O D :  Each  t e s t  v e b i c l e  o a r k e d  a t  an 

in te rsec t ion  for  two hours,  in a locat ion visible t o  t r a f f i c .  T h e  

s t r e e t  on which the  vehicles  were placed was marked off in 25-yard 

lengths,  from 7 5  to  2 5 0  vards awav from the  i n t e r s e c t i o r l .  .4n 

observer ,  s ta t ioned  250 vards from the intersection, marked the point 

a t  which dr ivers  a ~ p l i e d  the i r  brakes.  When brake l iqbts  did not 

show, the  distance was recorded as 7 5  vards or less. -An enforcement 

officer monitored CB radio and recorded the number of t imes  dr ivers  

mentioned the  t e s t  vehicle 's presence. -4 van (unrecognizable as an 

enforcement vehicle) containing a video film recorder  was 3arked on 

a br idge,  one-quarter mile from the intersection, and recorded moving 

violations. 

Bracke t t ,  R.Q., and Edwards, 4I.L. 1977. Compara t ive  evaluat ion of 
speed control strategies. Volume 2 .  Detailed description. Final report. 

A. MEASUREMENT: Speed. 

MEASUREMENT INSTRUMENT:  Radar  ( K 5 3  model movinq radar 

s e t ) .  

Ji E A S U R E M E N T  M E T H O D :  R a d a r  was m o u n t e d ,  r e l a t i v e l v  

inconspicuously, in an unmarked research vehicle (an old model s t a t i on  

wagon),  Only the  speeds of oncoming traffic were monitored. The 

radar unit's useful range  was 114 mile. One r e sea rche r  drove the  

r e sea rch  vehicle;  t he  other recorded the meed of approaching traffic 

and also noted whether vehicles were equ i~ped  with CB radio. 

5. MEASUREMENT: S ~ e e d .  



MEASUREMENT INSTRUMENT: Radar. 

M E A S U R E M E N T  METHOD:  S t a n d a r d  f i x e d - r a d a r  o ~ e r a t i n g  

Drocedures were followed. A visible patrol  car  was parked on the 

shoulder of a two-lane hiphwav, paral le l  to  the p r imarv  l a n e  of 

t r a f f i c  (having the  la rges t  volume). Data collection took place onlv 

during commuter traffic hours. 

Bvrne ,  B .F .  e t  a l .  1976. T e s t i n g  of t h e  t a p e s w i t c h  svstem for 
determining vehicle meed 2nd lateral   la cement. 

A, MEASUREMENTS: S ~ e e d ;  lateral lane ~lacernent .  

MEASUREMENT INSTRUMENT: Tapeswi tch svstem (Tapeswitch is 

the trade name). 

M E A S U R E M E N T  M E T H O D :  Pressure sensi t ive e l ec t r i ca l  s t r i p  

switch, which could be cut to anv length, was   laced on the  roadwav 

as  a vehicle de tec to- .  The switches led to equipment that recorded 

vehicle speed and lateral lane placement. These da t a  were recorded 

on a digital recorder that was operated by a researcher. 

B. MEASUREMENT: S ~ e e d  and lateral lane placement. 

MEASUREMENT INSTRUMENTS: Time-lapse ohotoqraphv; radar 

MEASUREMENT METHOD: A radar speedmeter and motion p ic ture  

camera  were placed a t  the roadside; the camera was focused upon a 

ser ies  of tape s t r ips  placed a t  three-inch intervals  on t h e  r o a d ,  

o e r p e n d i c u l a r  t o  the  edge of the highwav sect ion.  Researchers  

operated the camera and speedmeter. 

California Highwav Patrol. 1968. Xoadwav characteristics and rnanoower 
deplovment studv, Phase 11. Zlovins violation studv. 

4. MEASUREMENT: Speeding. 

MEASUREMENT INSTRUMENT: Radar. 

MEASUREMENT METHOD: Data were gathered by soeciallv trained 

CHP traffic officers on two-, four-, and six-lane hiqhways. Radar 

check operat ions were maintained on onlv one side of the road at a 

t ime,  except when speeds were measured for both directions of traffic. 

R. MEASUREMENT: Traffic counts. 



MEASUREMENT INSTRUMENTS: Automatic  mechanical counters; 

traffic volume estimates. 

M E A S U R E M E N T  M E T H O D :  ( T h e  mechanics  of t he  au toma t i c  

counters were not described.) 

C. M E A S U R E M E N T :  T r a f f i c  violations o the r  than s ~ e e d ,  such as  

following too closelv, chanzing lanes unsafelv, and slow driver  in t he  

left  lane. 

MEASUREMENT INSTRUMENT: Observers. 

MEASUREMENT METHOD: I n c o n s ~ i c u o u s  t ra ined  ~ a t r o l  of f icers ,  

a t t i r e d  in civilian c lo thes  and t r ave l l i n s  in unmarked automobiles, 

tallied nonspeeding hazardous violations by t r a f f i c  t rave l ing  in both 

direct ions.  Observers  s ene ra l ly  agreed  beforehand on the violation 

criteria. However, because of the subjective nature of the violations,  

t he  s a m e  o f f i ce r s  were assisned to  this  ~ r o j e c t  for the duration of 

the data collection so that violation criteria could be more uniformly 

ap~ l i ed .  

Cal i fornia  Hiphwav Pat ro l .  1966. Operation 101. Final reDort. Phase I: 
Background and accident analvsis. 

A. MEASUREMENT: Speed. 

MEASUREMENT INSTRUMENT: Radar. 

MEASUREMENT METHOD: The document  did not descr ibe anv 

s p e c i f i c  m e a s u r e m e n t  m e t h o d .  A p p a r e n t l y ,  t h e  p o l i c e  t o o k  

measurements  both while moving and while stationarv, and from both 

concealed and visible units, as thev de termined  appropr ia te  for each  

situation. 

B. MEASUREMENT: Hazardous violations. 

MEASUREMENT INSTRUMENT: Trained observers. 

MEASUREMENT METHOD: Trained observers viewed drivers from 

elevated locations near roadwav. 

C o o n ,  T .  1969 .  Law en fo rcemen t  technology welcomes the  chopper 

Craip, G. 1973. Eve in the skv. 



Darwick, N. 1977. National maximum speed limit (NMSL)  enforcement 
oractices and ~rocedures .  Final reDort. 

Rasmussen. K.  1977. "Bear in the air": Enforcement in Oklahoma. 

York, R. 1975. CHP ascends to higher levels of pa t ro l  capabi l i t ies  with 
the STOL airplane program. 

A. MEASUREMENTS: Speed; other traffic violations, such as im~rope r  

turns and driving left-of-center. 

MEASUREMENT INSTRUMENTS: Short take-off and landing ISTOL) 
aircraft: fixed-wing; aircraft. 

M E A S U R E M E N T  METHODS:  ( a )  A i r c r a f t  equipped with such 

equipment as radios, cameras, floodlights, closed-circui t  TV cameras ,  

or a  public address system were dispatched. These aircraft paced 

vehicles at  speeds ranging from 30-130 mph: when a  violation was 

de t ec t ed  an of f icer  e i ther  radioed information to a  ground unit or 

used a  siren or public address  svstem to  warn the  driver.  ( b )  4 

ground unit was assigned to  work with aircraft; the air unit cruised 

a t  1000 f e e t ,  clockinq the  soeed of a  v e h i c l e  o v e r  a  m e a s u r e d  

m i l e - long  c o u r s e ,  u s ing  sec t ion  lines or p r e ~ a i n t e d  vark ings  as 

checkpoints. When a violation was de t ec t ed ,  the oilot radioed the  

ground unit with a  descr ipt ion of the offending; vehicle, its location 

relative to the ground unit ,  the  speed measured from the  a i r c r a f t ,  

and the  t ime of dav. ( c )  Pa t ro l  of f icers  marked off a  half-mile 

course (consisting of two quarter-mile sections) with   or table markers ,  

v a d e  from thick, heavv rubberized convever beltin? cut in four foot 

sections and painted white.  The markers  were placed on the road 

shoulder ( t o  lessen wear from traffic), oer~endicular to the highwav. 

Pilots flew over the course and timed vehicles t ravel l ing through the  

test area. 

Cooper,  D.F., and Y1cDowel1, S1.R.C. 1977. Police effects on accident 
risk a t  T-iunctions. 

A. MEASUREMENT: Merging gao acceptance. 

MEASUREMENT INSTRUMENT: Portable TIr camera. 



M E A S U R E M E N T  METHOD:  -4 portable camera was used to record 

the gap acceptance of drivers turning left from a  minor road onto a  

major road. 

Cooper, P.  J. 1974. Effectiveness of traffic law enforcement: -4 studv 
to assess the effectiveness of different  levels of police enforcement on 
driver behavior and safetv at urban intersections. 

A. MEASUREMENT: Hazardous violations at intersections. 

MEASUREMENT INSTRUMENT: Trained observers. 

M E A S U R E M E N T  M E T H O D :  Obse rve r s  made t r a f f i c  coun t s ,  

pedest r ian  counts, and violation counts a t  intersections with and 

without police rnotorcvcle patrolmen present. Dailv t raf f ic  volumes 

were obtained using detectors. 

Council, F.M. 1970 .  A studv of the immediate effects of enforcement 
on vehicular speeds. 

A .  MEASUREMENT: Speed. 

MEASUREMENT INSTRUMENT: VASCAR (moving runs) 

MEASUREMENT M E T H O D :  A n  unmarked vehicle, equipped with 

VASCAR, t r ave l l ed  1 1/4 miles ahead of a marked enforcement 

vehicle; another such vehicle travelled 1 1/4 miles downstream. Each 

unmarked veh ic le  was occup ied  by a  dr iver  who operated the 

VASCXR un i t ,  and an observer  who counted  t h e  veh ic les  he 

encountered i n  the oncoming stream of traff ic.  Information about 

each vehicle was dictated onto a  tape for la ter  t r a n s c r i ~ t i o n  and 

matching. Observers i n  unrnarked vehicles also operated a  radio to 

ensure that proper distances from the marked vehicle were keot. 

B. MEASUREMENT: S~eed .  

MEASUREMENT INSTRUMENT: V.4SCAR (fixed runs). 

MEASUREMENT METHOD: Unmarked vehicles were stationed 1 1 /4  

miles ahead of and behind the marked, visible enforcement vehicle 

respectively. The unmarked vehicles were  e i t h e r  concea l ed  or 

disguised as vehicles i n  distress. In each unmarked vehicle, one 

observer monitored the VL4SC.4R unit, while the other o ~ e r a t e d  the 



tawe recorder and radio (as was done in moving runs). 

Dart, O.K., Jr., and Hunter ,  F V . l V .  1976.  An evaluat ion of t he  "halof1 
effect in speed detection and enforcement. 

A. MEASUREMENT: Speed. 

MEASUREMENT INSTRUMENT: Static radar. 

MEASUREMENT METHOD: Soeed measurements, downstream of an 

enforcement  svmbol, were taken bv a radar  unit with i t s  antenna 

concealed. Another unit  was placed in a d i f f e r e n t  d o w n s t r e a ~  

locat ion,  but with its antenna onlv partially concealed. Jleasurements 

were taken on one side of the highwav only. 

B. MEASUREMENT: Speed. 

MEASUREMENT INSTRUMENT: Visual Speed Indicator (VSI). 

MEASUREMENT METHOD: Induction loops placed in the  pavement  

t ransmi t ted  information to  the VSI computer ,  which computed t$e 

speed of vehicles passing over the loops and flashed a visual disolap 

inforning the driver of his vehicle's speed. 

Darwick, N. 1977. National maximum speed l imit  (N\ISL) enforcement  
practices and procedures. Final report. 

A. MEASUREMENT: Speed, 

MEASUREMENT INSTRUMENT: Sto~watch .  

MEASUREMENT METHODS: (1) A police of f icer  m a r k e d  off  a 

measured course in the  roadwav and t imed,  with a stolswatch, the 

t a rge t  vehicle a s  i t  passed throug$ the  course. ( 2 )  -4n o f f i c e r ,  

observing the  t a rge t  vehicle from a helicopter, checked its soeed bv 

using stopwatches. 

MEASUREMENT: Speed. 

MEASUREMENT INSTRUMENT: Fiadar. 

MEASUREMENT METHODS: (1) S ta t ionarv  radar:  a s ta t ionarv  

oatrol vehicle was equi~ped  with radar and parked in the median of a 

l imit  ed-access highw av; whenever possible, the vehicle was hidden by 

overpass s u p ~ o r t s  or o ther  avai lable  obstruct ions.  ( 2 )  Fixed radar:  

t h e  r a d s r  u n i t  was mounted on a t r ipod,  bridge rail ing or s o T e  



stat ionarv base (other than a vehicle). ( 3 )  Hand-held radar: the 

antenna, electr ical  components and s ~ e e d  r eadou t  s e c t i o n  were  

contained within one unit having a ~ i s t o l  grip. That unit could be 

Dointed a t  the target  vehicle t h e  s ~ e e d  of which was visuallv 

displaved. ( 4 )  ?/loving radar: a  portable radar unit was attached to a 

patrol vehicle in several wavs (usuallv i t  was slipped over the  to^ 

edqe of the qlass on one of the rear doors, or held to the dashboard 

by a base with suction cups, springs, or hooks). The radar was aimed 

i n  the same direction as the patrol vehicle and was travelling; from 

the ~ a t r o l  vehicle's speed and the closing speed of the a ~ p r o a c h i n g  

target vehicle, the unit read out the target vehicle's speed. 

C. MEASUREMENT: Speed. 

MEASUREM-ENT INSTRUMENT: Visual average speed computer and 

recorder (V.4SCAR). 

MEASUREMENT METHOD: V A S C A R  is a  computer that measures 

a vehicle's speed bv dividing a measured distance by the elapsed t ime 

taken b v  a  vehicle to travel  over it. Distance data can either be 

entered directly (such as bv using a course with a known distance) or 

measured by drivinq over i t .  Time data  a re  entered by activating; 

VASCXR when a vehicle enters  a selected length of roadwav, and 

deactivating it when the vehicle leaves. Once distance and time are 

both entered, VXSCAR comDutes the vehicle's speed. 

D. MEASUREMENT: S~eed .  

MEASUREMENT INSTRUMENTS: Speedometer; odometer. 

MEASUREMENT METHODS: (1) The patrol vehicle travelled behind 

or abreast  of a suspect vehicle; the officer adjusted his speed to that 

of the suspect and checked his speedometer to obtain the s u s ~ e c t ' s  

speed. ( 2 )  The officer travelled a t  a  fixed speed and judged the 

change in distance between bis vehicle and that  of the suspect. ( 3 )  

T h e  officer  travelled at  or in excess of the speed limit and estimated 

by the rate of closure, the speed of vehicles a t t e m ~ t i n g  to Dass h i m .  

( 4 )  ( u s i n g  s p e e d o m e t e r  and o d o m e t e r )  The o f f i c e r  used his 

s~eedo rne t e r  to ensure he maintained a steady speed. When t h e  

susDect vehicle i n  front of h i m  ~ a s s e d  a landmark he noted the 



odometer  reading; when the of f icer  passed the  same landmark, he 

again noted the odometer reading, and cornputed the d i f fe rence .  The 

of f icer  repea ted  this Drocedure a t  another  landmark; if the second 

difference in readings was la rger  than the  f i r s t ,  t he  t a r g e t  vehicle 

had travelled faster than the police officer's. 

Freeborn, K.L.C., and Whiting, P.D. 1949. An ins t rument  for  measuring 
the speeds of vehicles. 

A. MEASUREMENT: S ~ e e d .  

MEASUREMENT INSTRUMENTS: Pneumatic tubes; speedrneter. 

MEASUREMENT METHOD: Tubes were placed a  known d is tance  

a p a r t  on a  r o a d ;  when a  veh ic l e  crossed a  tube,  a  puff of a ir  

activited a  clock. Speed was calculated bv dividing the  t rave l  t ime 

between tubes into the distance between them. After the calculation 

of travel time was recorded, the clock returned to starting ~ o i n t .  

Goetzke,  R.  E.  1974. Reduct ion of accident severity through maximum 
enforcement effort. 

4 MEASUREMENT: Speed. 

MEASUREMENT INSTRUMENT: "Speedgunlt (radar). 

MEASUREMENT METHOD: A speedgun is a  l ightweight  instrumerlt  

containing all  t h r ee  radar components (antenna, amplifier, and meter) 

within one compact case, This handheld radar could be aimed i n  anv 

direct ion so tha t  targetsf s ~ e e d s  could be detected regardless of their 

direction of travel. The speedgun could be opera ted  e i ther  from a 

marked patrol car or from an inde~endent  foot patrol. 

Hair, T.; Baxter ,  I.R.; and Cross,  41.G. 1973. Speed measurement  bv 
optical s ~ e e d  reeisterina eau i~men t  t v ~ e  ,5375.  

A. MEASUREMENT: Speed. 

MEASUREMENT INSTRUMENTS: O ~ t i c a l  speed measuring svstem 

(OSCAR); ooeratorlrecorder. 

MEASUREMENT METHOD: The sys tem,  contained within a sing.le 

unit, was placed along the side of the road. When a vehicle came  

w i t h i n  the sensi t ivi tv  field of tne  unit ,  re f lec ted  light from the 



v e h i c l e  was r e c e i v e d  bv a p h o t o  d e t e c t o r .  E igh t  successive 

measurements of the vehicle's soeed were made in the  oeriod of 6 0  

m.sec. The fluctuating frequencv was measured by a siqnal processor 

and converted to a soeed reading. The reading was displaved for  one 

second,  and could be noted by the  ope ra to r l r eco rde r .  O S C A R  is 

cornpletelv passive i n  o ~ e r a t i o n ,  t h a t  is, it does not t rsnsrni t  anv 

form of light or radio energy. 

Hunter ,  1V.W.: Bundv, H.L.; and Daniel, R.B. 1976. .!in evaluation of the 
visual speed indicator. 

-4. MEASUREMENT: Speed. 

MEASUREMENT INSTRUMENT: Visual Speed Indicator (VSI). 

MEASUREMENT METHOD: The VSI was placed twenty f e e t  from 

the  edge of the pavement ,  facing northbound traffic. The basic unit 

contained:  a digi ta l  processor;  a readout  displav uni t ;  a d i g i t a l  

m a g n e t i c  t a ~ e  ( c a s s e t t e )  r e c o r d e r ;  and  s t a n d a r d  vehicle loop 

detectors. As vehicles passed over induction looo de t ec to r s  buried in 

pavement ,  the i r  m e e d ,  and the  date and time of dav were recorded 

bv the 'JSI.  The number of vehicles t ravel l ing above and below t h e  

s p e e d  l i m i t ,  a n d  t h e  t o t a l  n u m b e r  of v e h i c l e s  w e r e  counted.  

\leasurements were col lected while t he  sign was a c t i v a t e d  and not 

ac t iva t ed .  In addi t ion,  when the  VSI de t ec t ed  s vehicle travelling 

faster than the speed limit, i t  flashed the vehicle's measured speed 

and a warning message. 

Hunter ,  W.'iV., and Bundv, H.L. 1975. X studv of the effect of the speed 
check zone conceot. 

A. MEASUREMENT: Speed. 

MEASUREMENT INSTRUMENT: VASCXR; stationary radar. 

MEASUREMENT METHOD: Vehicle speeds were measured over a 

twenty-mile  sec t ion  of one road,  and over a twelve-mile section of 

another. Five speed-monitoring s tat ions were placed on those roads 

approximatelv equidis tant  from each o ther  (five miles aoart on one 

road, three miles a p a r t  on another ) .  Researchers ,  riding e i the r  i n  



unmarked s ta f f  ca r s  or in or iva te  vehicles,  monitored traffic speed 

using stationarv radar concealed within their  vehicles. Speed da t a  

were col lected for both direct ions of traffic under these conditions; 

onlv one police configuration-patrol unit was cons~ icuous lv  displaved 

with radar  a t t ached  outside it, on the roadwav shoulder. -4fter data 

were co l lec ted  from one direct ion,  the pa t ro l  of f icer  moved his  

vehicle to  the opposite shoulder and collected data for the opposite 

direction. Patrol vehicles always were oriented in the same direction 

as the traffic flow. 

Jones,  R.K.,  and Joscelvn, K.B. 1972. Computerized allocation of police 
traffic services; a demonstration study. Final report. 

Joscelvn,  K.B.; Brvan, T.H.; and Goldenbaum, D.M. 1971. A study of the 
effects of law enforcement on traffic flow behavior. Final reoort. 

Joscelvn, K.B.; Jones,  R.K.; and Elston, P.X. 1970. 'lIaximum speed 
limits, Volume I: X studv for the  select ion of maximum s ~ e e d  limits.  

4. M E A S U R E M E N T S :  T r a f f i c  flow information: speed, headwav, 

vehicle length, location direction, and lane of travel. 

MEASUREMENT INSTRUMENT: Computer-sensor svstem ''CHTIS" 

(Computerized Highway Traffic Information System). 

MEASUREMENT METHOD: ?Iae;netic loop detectors were embedded 

in the pavement; vehicles passing over the  sensor locat ions produced 

e l e c t r i c a l  s i g n a l s  t h a t  were  sent  via telephone lines to  a da t a  

collection svstem, where thev were s tored  and processed. Traf f ic  

f low i n f o r m a t i o n  wss  g a t h e r e d  f o r  vehic les  t ravel l ing in both 

directions on the monitored road. 

Slunden! J.PJ. 1967. Tbe relat ion between a driver 's  speed and his 
accident rate. 

4. MEASUREMENT: Speed. 

MEASUREMENT INSTRUMENT: Radar. 

MEASUREMENT METHOD: Carnouflaqed (concealed) radar meter. 

B. MEASUREMENT: Speed. 

MEASUREMENT INSTRUMENTS: Synchronization of stopwatch and 



portable tape perforating unit; observers. 

MEASUREMENT METHOD: Only traffic traveling i n  one direction 

was monitored. Speed was rneasured in  journev time: two unmarked 

vehicles were parked on the verge of the road, about two miles  

apart .  Each vehicle was occupied bv a team of two observers, and 

was equip~ed with a portable tape perforating unit (reperforator)  that  

emitted tape a t  the ra te  of two holes per second. Each pair of 

observers also had svnchronized stopwatches. A hole was punched 

each t ime a vehicle passed the unit. One of the punching observers 

called out the vehicle's registration numbers, which were recorded bv 

t h e  second  observer. Each pair of observers compiled a list of 

registration numbers and arrival times (recorded as holes on tape). 

Lines were drawn across the tape to  mark gaps i n  the stream of 

traffic (the end of a !!batchu of vehicles.) Later ,  vehicles' journev 

times were converted to speeds and entered on cornmters. 

!.lvers, R.H., and Ottman, J1.F. undated. 4 description of the O R B I S  I11 
svstem and its legal aspects. 
Vought hl issi les and S ~ a c e  C o m ~ a n v .  undated. ORBIS  111: A new 
concept in traffic safetv and surveillance. 

A. MEASUREMENT: Speed 

MEASUREMENT INSTRUMENT: ORBIS I11 (a  speed-clocking and 

photographic device). 

MEASUREMENT METHOD: Two sensors were placed a fixed 

distance apart on the roadwav. When a vehicie passed over the f irst  

sensor i t  act ivated the computer; when it crossed the second set of 

sensors; the computer determined the vehicle speed. When a speeding 

violation occurred, the camera was activaied and recorded on film: 

the actual vehicle speed; the oosted speed: the vehicle's license ? la te  

number; and the location, date, and time of the violation. ORBIS I11 

also could photograph the faces of the vehicle's front seat occupants. 

New York S ta te  Police. 19'77. Strike force soeed enforcement: Final 
evaluation. 

4 MEASUREMENT: Speed. 



MEASUREMENT INSTRUMENTS: Radar; "other  speed detection 

met hods." 

MEASUREMENT METHOD: Three teams of four troopers and one 

sergeant, and one team of  six t roooers  and one se rgean t ,  patrol led 

i n t e r s t a t e  highways having the highest incidence of Y41SL violations. 

Teams periodically moved to different locat ions;  they opera ted  from 

7 : 0 0  a.m. to  11:OO p.m., seven davs per week. This document did not 

describe how radar was used. 

OINeal. R.A. 1967. Here's VXSCAR! 

A. MEASUREMENT: Speed. 

MEASUREMENT INSTRUMENT: (VASCAR). 

MEASUREMENT METHOD: VXSCAR is a  cornputer t h a t  measures  

a vehicle 's s ~ e e d  by dividing a  measured distance by the elapsed time 

taken bv a  vehicle t o  t rave l  over i t .  Distance da t a  can e i ther  be 

en tered  direct lv  (such as bv using a  course with a  known distance) or 

measured bv driving over i t .  Time da t a  a r e  en tered  bv ac t iva t ing  

VASCAR when a  vehicle en ters  a  se lec ted  length of roadwav, and 

deactivating it when the vehicle leaves. Once dis tance and t ime a r e  

both entered, V.4SC.4R computes the vehicle's speed. 

Pilot. J. 1969. Instant re-olav for the traffic violator. 

4 ,  MEASUREMENT: Tyaffic violations o ther  than speeding, such as 

following too closelv. 

MEASUREMENT INSTRUMENT: Portable videotape unit. 

MEASUREMENT METHOD:  The  v i d e o t a p e  u n i t  c o n t a i n e d  a  

t e l e v i s i o n  c a m e r a ,  which was 2 3 / 4 "  x 8 1/4", had an a t t a c h e d  

microohone, and zoom lens. It could be panned l e f t  and right or up 

and down; i t  also had a pistol grip allowing manual operation. The 

unit was mounted on a  trooper's vehicle, and an inverter in the  trunk 

enabled the unit t o  ope ra t e  from the patrol  vehicle 's own power. 

Before cruising on patrol, the of f icer  ac t iva t ed  the camera  and s e t  

the  camera  lens; the camera then recorded what the officer observed. 

An attached unit allowed an officer instant lv to  sbow the  offendine; 



driver the infraction he committed. 

Reinfurt, D.F.V.; Levine, D.N.: and Johnson, W.D. 1973. Radar  a s  a speed 
deterrent: An evaluation. 

A. MEASUREMENT: Soeed. 

MEASUREMENT INSTRUMENT: Radar (Decatur >lode1 99). 

MEASUREMENT METHOD: Speed measurements ,  using the  r ada r  

u n i t ,  w e r e  t a k e n  d u r i n g  d i f f e r e n t  s t a g e s  of t h e  e x p e r i m e n t .  

Sometimes the radar and clocking vehicle were concealed; o ther  t imes  

they  were  visible. Other variables controlled for were included: citv 

size: publicitv; and ticketinq practices. 

R o w a n ,  N.J., and Keese, C.J .  1962. ,4 s tudy of f a c t o r s  inf luencing 
traffic s ~ e e d s .  

4 MEASUREMENT: Speed. 

MEASUREMENT INSTRUMENTS: "Event recorder:" observers. 

MEASUREMENT METHOD: rln event recorder is s 20-pen ink tvpe  

recorder .  I t  was used with a series of road tubes, snd air switches 

connected t o  t he  pens bv field te lephone cables.  When a vehicle  

passed through the  cont ro l  sec t ion  and crossed a road tube, a mark 

was made bv t h e  oen on the  c h a r t .  B e c a u s e  t h e  c h a r t  in t h e  

recorder  moved a t  a cons t an t ,  p rede termined  speed,  t he  d is tance  

between successive marks was proportional t o  the  t i n e  required for 

t h e  v e h i c l e  to t r ave l  be tween the road tubes.  The d i rec t ion  of 

vehicle travel could be identified bv soec ia l  tube  a r r ansemen t s .  A t  

one s t a t i on  in the  s tudv sec t ion  an observer, using a portable voice 

recorder, noted the l icense number and d i rec t ion  of t r ave l  of each  

vehicle ,  Other  observers  also recorded turning, crossing, exiting and 

passing; maneuvers to aid later interpretation of the recorder charts. 

B. MEASUREMENT: Speed. 

MEASUREMENT INSTRUMENT:  Radar  speed rneter with graphic 

recorder. 

MEASUREMENT METHOD: For rura l  speed observations. s radar 

speed me te r  was camouflaged within a mailbox, and t!?e g r a p h i c  



recorder  was placed in an inconspicuous position. (It was not stated, 

but i t  is assumed t h a t  an observer recorded the  l icense n u m b e r ,  

direction of travel, and description of the   as sing vehicle.) 

C, MEASUREMENT: S ~ e e d .  

MEASUREMENT INSTRUMENT: Concealed and visible radar. 

MEASUREMENT METHOD: A radar speedmeter  was mounted on a 

tripod on the  shoulder of the road; patrolmen observed speeds from a 

marked vehicle parked 150-200 f e e t  bevond the  radar  u n i t .  T h e  

procedure for measurement by concealed radar was not explained. 

Sanders,  J.H.; Berger,  W.G.; and I tanscom, F.R.  1977. The  t r a f f i c  
evaluator system. An innovative data collection tool. 

A. MEASUREMENT: Traffic flow characteristics. 

MEASUREMENT INSTRUMENT: Traffic Evaluator Svstem (TES). 

MEASUREMENT METHOD: Tire sensors ( tapeswitches1 were taped 

to  the road surface.  Computer  programs t racked vehicles passing 

through the instrumented section of road; these  da t a  were col lected 

on magnetic tape. 

Shumate. R.P. undated. The Ions ranse effect of enforcement on driving 

A ,  MEASUREMENT: Speed. 

M E A S U R E M E N T  I N S T R U M E N T :  E l e c t r o m a t i c - r a d a r  s p e e d  

measuring device. 

MEASUREMENT METHOD: The radar device consisted of s sensing 

unit, a speedmeter and a power source. The sensing unit  was placed 

in  a speciallv prepared s e t  of mailboxes loca ted  ad jacent  to the 

hiqhwav; the power source was concealed in the base. Observers 

(off-duty s t a t e  patrol  of f icers )  who were housed in a station wagon 

and concealed from traffic, recorded speeds of passing vehicles. The 

speed of each vehicle was recorded on a special forv.  Speeds were 

grouped into 5 mph intervals. 

Sineleton. ?/I.. and Ward. J.E. 1977. A c o m ~ a r a t i v e  studv of various 
- - - - - -- - 

tvpes of vehicle detectors. Final report. 



A, MEASUREMENT: Speed. 

MEASUREMENT INSTRUMENT: Speed Measuring Svstems (SNS II). 

MEASUREMENT METHOD: The STIS consisted of two loops placed 

across  the road and two detecting devices. It measured the speed of 

each vehicle crossing the l o o ~ s  by orocessing the t ime delay be tween 

t h e  a c t i v a t i o n  of t h e  t w o  d e t e c t o r s .  A camera ,  which could 

photograph every vehicle  t h a t  exceeded  a prese t  s ~ e e d  a l s o  was  

attached. 

B. MEASUREMENT: SDeed. 

MEASUREMENT INSTRUMENT: Speed Analysis Svstem (SAS). 

M E A S U R E M E N T  M E T H O D :  T h e  S A S  c o n s i s t e d  of s p e e d  

discr iminat ion units (maximum speed detectors)  that were linked to 

counters. the threshold speed of each  unit could be adjusted;  and 

swi tches  could be s e t  to  d i f fe ren t  values on each unit. Usinq the 

SAS the number of vehicles passing in various speed bands also could 

be recorded. 

C. MEASUREMENT: Speed. 

MEASUREMENT INSTRUMENT: Speed-resoonsive radar detectors. 

MEASUREMENT METHOD: Speed-responsive radar  d e t e c t o r s  ( r ada r  

sensor an t ennae )  rece ived  impulses indicating the presence of passin? 

vehicles and the i r  speeds (computed from the  t ime  taken  for  the  

vehicles to t rave l  a known distance). Radar detectors were mounted 

either alongside or over the roadway, were able to cover from one to 
three lanes. 

Smith, R.D. 1962. The effect of enforcement on driving behavior. 

A. MEASUREMENTS: Spot speed ,  a s  m e a s u r e d  in m ~ h ;  t i m e ,  i n  

seconds, required for the vehicle to travel from one observation point 

to another. 

MEASUREMENT INSTRUMENT: Radar and camera device. 

MEASUREMENT METHOD: Vehicles passing over  small  ~ n e u r n a t i c  

tubes ac t iva t ed  measurement instruments concealed in "dummv" rural 

mailboxes. These ins t ruments  m easured the  vehicle 's  s p e e d  a n d  

recorded,  on film, the exact time of the observation and the location 

of the observation point. 



Solomon, D. 1964. Accidents  on main rural highwavs related to speed, 
driver, and vehicle. 

4.  MEASUREMENT: Speed. 

MEASUREMENT INSTRUMENTS: Driver-observer recorder teams; 

concealed speed measuring devices. 

M E A S U R E M E N T  M E T H O D :  X t e s t  c a r  was d r i v e n  over the  

highwav, moving with the  normal flow of t r a f f i c  and recordinq i t s  

speed a t  periodic intervals ;  the w e e d  was averaged for in te rva ls  

along the high~wav. Spot speeds were measured bv  concealed devices  

(no further explanation was given). 

Sumner, R., and Bagulev, C. 1978. Close following behaviour a t  two 
sites on rural two lane motorwavs. 

4. MEASUREMENTS: Following too closelv: speed: other traffic flow 

characteristics. 

M E A S U R E M E N T  INSTRUMENTS:  Video camera  and recorder ;  

electronic clock. 

MEASUREMENT METHOD: The s i t e s  chosen for observation were 

two-lane rural roads where the horizontal a l ignment  was as  s t r a igh t  

as  possible and where the in te rsec t ions  !Yere more widelv spaced. 

Two video cameras were placed on an embankment and focused upon 

two small  rnarkers twenty meters apart. The video images were fed 

sirnultaneouslv to a video recorder together  with a t ime signal from 

an electronic clock, 

The t imes  a t  which each vehicle arrived a t  both markers were noted; 

speed (converted from t rave l  t ime between markers)  and headwav 

were recorded.  -4 grid was electronically superimposed on the video 

displav to determine vehicle length. From the vehicle length,  speeds, 

and headways, the  gap ahead of each vehicle was calculated Sv a 

computer. 

Traf f ic  Safe tv  Svstems,  Inc. 1971. FTC monitor system: -4 new traffic 
safetv device. 



A. MEASUREMENT: Vehicle followinq distance. 

M E A S U R E M E N T  I N S T R U M E N T :  Following Too Closely  ( F T C )  

%ni tor .  

M E A S U R E M E N T  METHOD: The FTC monitor measured gap time 

between following vehicles, and displaved a "danger" or "violation'' 

message to  the driver of a vehicle that followed another at  less than 

a predetermined distance, as measured bv the gap t ime be tween  

them. The FTC ?donitor was installed along the roadway; detectors 

were embedded in the pavement and activated b y  the front  and rear  

t i res of everv automobile passinq over them i n  the lane of travel. 

The FTC 310nitorts logic svstem signalled the displav unit i f  a vehicle 

was d e t e c t e d  as followinq too closely. -4 camera also could be 

connected to the unit to ~hotograph violators. 

Transportation Data Corporation. undated. Traffic analvzer system. 

A. MEASUREMENT: Traffic flow characteristics. 

M E A S U R E M E N T  I N S T R U M E N T :  Traffic Xnalvzer SvstemiTraffic 

Data Recorder. 

M E A S U R E M E N T  METHOD: Cable sensors embedded in the roadwav 

were activated bv pressure from tires. These sensors were connected 

to the Traffic Data Recorder and proqrammer, which could monitor 

four lanes independently and simultaneously. -411 d a t s  were recorded 

on digital tape cassettes. 



APPENDIX E 

SUhBfARY OF REPRESENTATIVE COURT DECISIONS AND 
LEGISLATION GOVERNING SPEED ENFORCEMEST TACTICS AND EQUIFbIENT 





APPENDIX E 

SU?II>IARY OF REPRESENTATIVE COVRT DECISIONS A N D  
LEGISLATION GOVERNING SPEED ENFORCEMENT T.4CTICS 

A N D  EQUIPI17ENT 

This appendix p resen t s ,  i n  the  form of a bibliographic essay, 

representative court decisions and legislation that  could impose legal 

constraints on the use of certain enforcement tactics and certain speed 

detection and neasurement devices. The ma te r i a l s  c i t ed  here  a r e  

intended as an example only, not a comprehensive, state-by-state review 

of applicable law. 

Restrictions on the Use of Certain Enforcement Procedures 

"Speed Traps'' 

Time-distance measurements are classified in a small number of states 

as "speed traps,'' which are prohibited by law. Representative provisions 

include CAL. VEH. CODE § S  1080LI-40805 (West 1971 and West Supp. 1979) 

and WASH. REV. CODE ANN.  § 46.61.470 (1970). 

These s ta tu tes  prohibit the use of stopwatches as well as VASCAR, 

which operates on the time-distance principle, However, speed- t rap 

prohibitions do not forbid the use of radar speedmeters; in this regard 

see, People v. Beamer, 130 Cal. App. 2d 874, 2 7 9  P.2d 2 0 5  (1955) and - 
State v. Ryan, 48 TVash. 2d 304, 293 P.2d 399 (1956). 

Radar 

X variety of s ta tu tes ,  which vary from state to state, either specify 

who may use radar to enforce speed laws, or se t  out the  places  or 

conditions under which radar may be used. The following provisions are 

representative: GA. CODE ANN. 55  68-2101-68-21l.l (197 5 and Supp. 1975) 

[prohibiting the use of radar, for example: within 3 0 0  feet of a sign 

warning that radar is being used, within 300 or 600  feet (depending on its 



location) of a signed reduction in the speed limit, anywhere the oosted 

speed limit had been reduced within the ~reced ing  30 davs, on anv grade 

i n  excess  of seven p e r c e n t ,  or where police or court revenues a re  

subsidized by traffic fines; requiring that radar units be visible to t raf f ic  

from a distance of a t  least  500 fee t ;  and making the use of radar by 

local authorities subject to other restrictions not applicable to  the  s t a t e  

highway oatroll ; ILL. A N N .  STAT ch. 95 112, 5 11-602 (Smith-Hurd Supp. 

1978) [prohibiting the use of devices within 500 feet  of a change i n  the 

posted speed limit] ; and MISS. CODE ANN. 9 63-3-519 (1973) [prohibiting 

local police aqencies in municipalities having less than a given po~u la t i on  

from using radar on federal or state highways]. 

In addition, a number of states require the placement of warning signs 

i n  areas where radar is being used; t p i c a l  provisions include: GA. CODE 

ANN.  5 58-2105 (1975) [apolies onlv to radar used by locsl authorities] ; 

and VA. CODE 5 46.1-198.2 (1974). 

Evidential Restrictions in Speed Prosecutions 

In most s ta tes ,  speeding is st i l l  considered a criminal offense; thus, 

under the U.S. Constitution a suspected speed violator's guilt must be 

proved beyond a reasonable doubt (see, -- In re Winship, 397 U.S. 358, 361-62 

[1970]). A number of states have taken various steps to  !'decriminalizett 

soeed ing  and o the r  moving t r a f f i c  violat ions (V.S. Department of 

Trans~ortation 1977b). \lost of these ''decriminalized" st  a tes  continue to  

require proof of guilt beyond a reasonable doubt; however, several of 

these states-including New York, North Dakota, Oregon, Rhode Island, 

and Wisconsin-now require a lesser degree of proof. 

Restrictions on the Use of Devices in Connection with Traffic Prosecutions 

Reliability of Evidence Obtained from Electronic Devices 

The leading case that accorded judicial notice to the radar speedmeter 

is - Sta t e  v. Dantonio, 18 N . J .  570, 115 A.2d 35 (1955). In nearlv everv 

state, either the courts have followed Dantonio or the  legislsture has 

passed a s ta tu te  having the same effect .  Examples of these statutes 



include: ME. REV. ST.4T. A Y Y .  t i t .  2 9 ,  5 1254 (SUDD. 1979-79); X.9 .  

CENT. CODE 5 39-03-15 (1972); and W. V A ,  CODE 5s 17C-6-7 (1974). A 

number of s t a tes  have passed statutes governing the use of radar, and all 

of these s ta tes  have a t  least imol ic i t ly  acknowledged t h e  gene ra l  

r e l i ab i l i t v  of r ada r .  Most s ta tes ,  moreover, have enacted specific 

legislation specificsllv approving the use of radar to identify s ~ e e d e r s  

(Note 1974, pp. 449-59). 

-Although police radar has gained judicial notice, this has not been the 

case with respect to other speed detection and measuring devices. For 

example, in - Peoole v. Leatherbarrow, 69 llisc. 2d 563, 330 N.Y.S. 2d 675, 

679 (Erie Countv Court 1972), and People - v. Persons, 60 Misc, 26 803, 303 

N.Y.S. 2d 728, 730 (Pittsford Ct. of Special Sessions 1969), the court held 

that expert testimony would be required to  establish the validity of the 

scientif ic  orinciples of VASCAR. However, the New Jersev courts have 

accorded this device judicial notice; see, State v. Finkle, 128 N . J .  Super. -- 
199, 319 X.2d  733, 734-38 (,4pp. Div .  1974), cer t .  denied, 423 U.S, 836 

(1975). Similarly, judicial notice has not been accorded ORSIS 111. Even 

though evidence gathered bv a device similar to ORSIS was admitted in 

Peoole v. Pett, 13 Visc. 2 c  975, 178 N.Y.S. 2 d  550, 553-54 (Garden City - - 
Police Justice's Ct.  19581, expert testimonv relating to the ooeration of 

that device was required to be introduced at the trial. 

The Imoact of Sanctioning in Enforcement Procedures 

Penalties for NMSL Violations 

Some s t a t e s  have passed l eg i s la t ion  forbidding driver-licensing 

authorities to assess violation ooints against drivers who exceed the N ?!ISL 

a t  speeds below previously posted maxim urn limits. Tvpical statutes in 

~oint-svstem states include: ?/IICH. COMP. LAWS A N N .  4 257.320a (6)(a) 

(1977); and OHIO R E V ,  CODE A N N .  4 4511.21(N! (Page Supp. 1978). In 

addition, a number of s t a t e s  have  passed s t a t u t e s  oroviding t h a t  

convictions 3ased on speeds above the NIISL but below previous limits 

cannot be considered for the DurDose of license suspension; these statlltes 

include: MONT. REV. CODES A N N .  5 32.2141.6(2) (Supp. 1977); OKLA. 

STAT. ANN. t i t .  47, 5 11-801c (West Supo. 1978-79); and TENN. COD3 



A Y N .  5 59-852(g) (Su~p.  1978). 

5ome s t a t e s  use a variation of this aooroach, and in effect create a 

legislative speed " t ~ l e r a n c e . ' ~  T v ~ i c a l  provisions include the  following: 

G-4. CODE A N N .  S 68B-307(c) (Supp. 1978) [no points assessed for 

soeeding ten or fewer miles above  oos t ed  l i m i t ] ;  IDAHO CODE 4 

48-681(3) (Supp. 1978); [NR,ISL violations a t  soeeds not over 70 mph not 

considered llmoving violationsff for purposes of license suspension] ; K A N .  

ST.4T. A N Y .  5 8-1341 (1975) [same; speeds not over 65 rnph]; and YEB. 
REV. STAT. 4 39-669.26(10)(c) (Cum. S u ~ p .  1978) [no points assessed for 

speeding ten or fewer mph above oosted limit on interstate highcvays]. In 

addition, OKLA. STAT. A Y N .  t i t .  47, 11-801b (West SUDD.  1978-79) 

s ~ e c i f i c a l l v  prohibits insurers from basing rate increases on the presence 

of NYSL convictions for speeds not in excess of previous limits. 

Finallv, some s ta tes  have passed statutes fixing small maximum fines 

for NVSL violators who are not guilty of excessive soeeding. Examples 

include:  IDAHO CODE 5 49-581(3) (Supp. 1978) [ $ 5  maximum fine, 

orovided speed is not greater than 70 mphl; YONT. REV. CODES A N N .  5 

32.2144.6(1) (Supp. 1977) [ $ 5 ]  ; NEB.  REV. STAT. 5 39-662.02 (Cum. Supp. 

1978) [$lo maximum, provided speed is not greater  than 10 moh above 

oosted l imit]  ; and N.M.  STAT. A N N ,  S 66-8-116 (1973) [$ l5  maximum, 

orovided speed is not greater than 15 mph above oosted limit]. 

"Prima Facieff Speed Limits 

The Uniform Vehicle Code has, since 1956, contained absolute rather 

than prima facie speed limits; - see,  UNIFORM VEHICLE CODE S 11-801.1 

(Supp. I1 1976). Nevertheless, s small number of states contirlue to use 

orima facie limits. These limits require proof of t l ~ o  facts to  establish a 

driver's guilt of speeding: speed in excess of the ~ o s t e d  limit; and speed 

that  is unreasonable under the  conditions (such as davlight, weather ,  

t raf f ic ,  and road conditions). Sta tutes  establishing orima facie speed 

l i m i t s  inc lude  t h e  f o l l o ~ ~ i n g :  MASS. A N N .  L A W S  c h .  9 0 ,  5 17 

(VIichiejLaw. Co-OD Supp. 1978); N.H. REV. STAT. .\NY. 262-A:54 (Supo. 

1978) [NMSL onlv]; TEK.  REV.  CIV. STAT. A N Y .  ar t .  6701d, S 169B(j) 

(Vernon 1977); and UTAH CODE A N N .  9 41-6-46 (1970). 
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