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ABSTRACT

Police patrols are normally allocated to traffic duties with the
objective of influencing driver behaviour, and thereby reducing

road accidents. When scheduling police traffic patrol resources
between routes it is therefore important to know what effect they
might be expected to produce, on both driver behaviour and accidents.
Similarly, knowledge of these effects are important in deciding the
extent of the nation's resources to be allocated to this purpose.

This thesis explores the effects of changes in the levels and
tactics of police patrolling on driver behaviour; and on the
accident rate. Previous published work is analysed and discussed,
together with new experiements conducted in the Durham Constabulary
Area. 1In carrying out these experiments, weaknesses in police and
traffic engineering procedures became apparent., These too are
discussed in detail.

No statistically significant changes were observed, in the
accident rate, or in any of the measures of driver behaviour
investigated, in the presence of various levels and tactics of
police patrolling. This was despite quite narrow confidence
limits on most of the measures of driver behaviour.
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2.1 THE THEME OF THE INVESTIGATION

The Police Executive in charge of traffic supervision seeks to depley his
resources so that they achieve the greatgst public benefit. The Home Office and
Trgasury; in fixing police traffic establishments and grants, seek to balance the
cost to the public in increased ra£es aﬁd taxes, of exfra police activity with
the benefit which would be derived. It is therefore of prime importance to try
to esfablish what benefits do derive from police traffic supervisicn, and houw
these benefits are related to the level of supervision. The stﬁdy of this
relationahip forms the main theme of this thesis. %

The cost of traffic policing is high. In Durham County, on ﬁ? August af
the start of the first of the expériment; desc;ibed below, the mot&r patrol

{

strength was as follows:- !

' flotor .
. ~otor spe s . P.C. p.u.
Cars Cvolos C/Inspectors 'Inspector Sgt C

63 _ 18 : 1 " 5 : 16 - 195 - 2
a total of 81 vehicles and 219 officers. This would imply a direct cost of
_patroiling in eXcegs of £580,000 per year, without the overheads from sucb
services as control room and workshops. A substantial part of this batroi strength
was used in traffic supervision, though tharelwere other dgties performed by
patrols, particularly crime prevention after dark. A-substéntial sum of public
money is spent on traffic supervision,.with very little evidence that patrols
have'any effect on the traffic they supervise.

The prime.objective normally ascribed to Police traffic supervision is the
prevention_of accidents. Tﬁe relationship betuween accidentfsaqéapatgolling was
therefore the subject of the %irst study described below. Howsever, Ref. 1 has
shown thét if accidents’are assumed to be Poisson distributed, then the percentage
reduction in accidents fequired for significénce at the 5% l;vel is related to the
~original number of accidents as shown in Fig. 1. A change in accident level,
therefore, will not prove statistically significant,'uhless.the original number
of accidents is very high, or the percentage change is very largs.

The first series of experiments described in Sectiﬁn 4 below, and the work

of other authors described in section 3 below, indicate that changes in patrol

level do not cause large, immediate changes in the accident rats.
~-10-



The second series of experiments (Section 5) therefore broadened its

El

scope to include the eFFects,'iF any, of patrol changes on driver behaviour

If driver behaviour is unchanged by changes in Police Patrols, it is rsasonable

to suppose that the level of accidents will also be unchanged, and conversely

any marked changes in the way peopls drivs shauld be reflected to some degree

in ehangeé in their likelihood ﬁf having an accident. These two parts of the
investigation are therefore very closely linked, and information on changes in
driver behaviour under the influence of changes in Police Patrolling goes at }east
part of the way to establishing the effect and value of alternative levels and

tactics for Police traffic supervision. }

It has already been emphasised that patrol resources are very expensije,
and that the investigation was concerned with measuring and improving the
effectiveness of these resources. In the course of the investigation-éide-issues
arose which impinged on the effective use of a Police Traffic Depaftment's resources,
They form an importan£ part of the thesis, and have provided the most immediate,

and most tangible, improvement in the use of motor patrol resources.

2.2 HISTCRICAL BACKGROUND

The origin of the series of experihents described below, was a course in
Operational Ressarch Methods for Senior Police foicers; hala in Durham University
and attended by a numbsr of officers of Chief Inspector rank and above from the
No. 2 Police District. At the end of the course, these officers agreed that thas
area in which the technidues of Operational Research might be of greatest immediate
benefit to them, was in determining the rélationsﬁip Eetween“thiTanner and level -
of traffic patrolling and the accident rate, so thét patrol allocation might be
made to minimise the number of aécideﬁts in the Police. Force Afea. From this
beginning a research progosal was drawn up (Appendix 2) ghich was accepnted by
.Durham Constabulary, and by.the Home Office Police Research and Development Eranch.
Qnder this contract the Home Uffice provided funds for the salary of a Senior
Research Assistant, aﬁd the aéministrative expenseslassociated with the project.
Durham Constabulary provided a Chief Inspector on secondment tg the project. This
nucleus of ﬁhe project team, working within Durham University Business School were

supported by a panel of advisers from the Mathematics Department and the Business
. _1“1:._- E




Schaol. A list of the memberé of this team is included as Appendix 1.

The first contract was for one year, and it is convenient to refer to the
experiments carried out in that year collectively as Project 1. A second contract
was approved to run from the completion of the first. The experiments under
this contract (Project 2) differed from thosé in Project 1 in that.Project 1
investigated effects on accidents, while Project 2 looked instead at effects on
other aspects of driver behaviour. There were also changes in the advisery ‘panel
for Project 2, with the inclusion of several senior Police Officers.

Sections 4 and 6, Figs. 2 - 20 and Documents 1, 2 and 11 - 15 all relate
to Project 1. Section 5, Figs; 21 - 53 and Dacuments 3 - 10 relate to Projec#.Z.
At the end of Project 2 a proposal! for further work (Appgndix 4) was submitted
to Durham Constabulary and the Home Office. It received the full support of
Durham Constabdlary, but has not so far been granted the financial support of the

Home Office.

-12-



3, RELATED WORK BY OTHER AUTHORS

3.1 GENERAL REVIEW

A number of other studies have been made in the general field of inuestigation
described in this thesis. This section sets out to review these, and their relsvance
. to the ressarch deseribed in later sections. For convenience the review is divided
into two parts. Section 3.2 deals with research into the relaticnship between
pelice patrolling and accidents rates, while research into the effects of changes
in police patrolling on various aspects of driver behaviour are dea;t with in
section 3.3. | _ ' 1

Several pieces of ressarch had aspects in both categories, in:uhiéh case
they are treated separately in each section.

The following is a liét of those projects reviewed below, and the sub-sections

|

in which the review appears:-

Research Project . .. . Refs. Sections
1. The Wisconsin Project (1955/59) " 3,4,8 & 14 3,2,1 & 3.3.1
2, Operatien 101 (1964) ' = 5 3.2.2. & 3.3.2
3. The Swedish Experiment (1965) 6 3.2.3. & 3.3.3.
4, The No. 7 Police District Traffic Experiment | . !
' (1965) - ' : 8, 9 & 15 3.2.4. & 3.3.4
5. The Seven Police Districts Experiment (1939) - 10 3.2.5.
6. The Slough Experiment (1955/57) : 1 . 3.2.5. & 3.3.8
7. The Road Research Laboratory, 30m.p.h. )
limit Experiment (1964/65) 12 3.2.5. & 3.3.5
8. The York and North Ycrkshire'Eonstabulary
Experiment (1967/68) _ .13 3.2.5
8. The Metropolitan Police Experiment 16 3.3.6
10 The Indiana Project (1562) 17 3.3.7

Section 3.4 summarises the conclusisns which may be drawn_?rom an overall
review of previous work.

Several common weaknesses have been en;buntered in a number of research
projects, and there are problems of interprgtafion of published work in this

-

area., These are all discussed in section 3.4

-I3-



3,2 WCORK RELATING POLICE PATROLLING AND ACCIDENT RATES

3.2.1 The Uisconsin Project (1955/57)

The Wisconsin Project was an extensive study conducted jointly by the
Northwestern University, fhe Bureau of Public Roads and the Wisconsin State
HighuayIPatrol.

It involved 96 patrol officers operating 18 hours per day on a total of 350
miles of test routeé._ In the only complete year of the experiment the combined
accident level on all the test routes was 396.

Four test routes were selected, and each was assigned 24 patrol officers
to give a continuous coverage averaging 8 men on duty at any time in the l% hour
day of the experimen£. The lengths of the routes were different, resultin& in
there being 3 miles, 6.5 miles,' 3 miles and.26 mileg per patrol officer 6nlduty
for the four routes. 'Control' routes were selected corresponding to each of the
experimental routes, with the exception of route 2. . |

The original report of this project Ref 3 described the objectives of the
study as:-

1.’ Verification of the hypothesis that reductions in accident frequency

follow increases in amount of enforcement.

2. Preliminary investigation of quantative relationships between enf'orcement

and1accidents. |

3. The effect of increased numbers of patrol units, on use by traffic

of less dgsirablé but parallel routes. (

4, -The effects of increased numbers of patrol unlts on vehicle speeds.

The part of the study dealing with the first three obJectlves is-“réviewed in
this section, and the rest is dealt with in section 3.3.1 below. '

In additien to a certain amount of bias suggested.in the first objective,
there were several other unfortunate features of the Qay in phich the experiment
was set up. The origin of the work was a decision by the Wiséonsin State
'ngis;atura to set up a 250-man_5tate-Highway Patrol to check the risk in accidenfs.
This in itseif could indicate the accidents ue?e abnormally high, with the
liklihood of f%lling anyway from purely random CGQSES. Tﬁe State Legislature's

- decision would inevitably provoke- publicity, which might.itself have an effect,

guite independent of actual police effort.
-14-



No mention is made of the 154 patrol officers.not assigned to the.experiment.

These could have affected the control routes, especially as one comparison uses
the remainder of the statg as a control on the aggregated results for the four
routes. .It is also unfortunate that records were not kept of the actual time
spent on pétrol. Experience in Durham suggests that the number of officers
assigned to a route may be considerably in excess of the number actually patrolling
at any time. In all but one of the routes (route 1) the experiment did not start
- at the beginning of the year, but the accident data for tﬁat year are not
separated into the period before the start of the experiment and the period
after it had started.

~ The analysis of the ;esults.is somewhat confused, It involves the use
of a trend line to predict the expected numbér of accidents, then comparing
this.with the actual number. No evidence is pfesented that the accidents are
correlated with time, and it is apparent that on several routes this is not'the
case. In the-absence of such a strong corr;lation it is difficult to justify
thé use of a trend linpe for prediction. Two conflicting methods.of deriving
the trend line are described., The actual predictions appear in conflict with
both methbds; Further the method of calculating the standard error of the estimate
is also incorrect. |

The'conéluéions drawn from this analysis were as'follows:-

1. ﬁn a highway which has had no previous traffic subervision, patrolling
to the extent th;t a driver may see four patrol units pef 100 miles
travelled has no sigrificant effect on thé accident fate, but
patrolling to the extent that a driver.may see eight or more patfol
units per 100 miles travelled does resulf in significantly fewer fatal
and personal injury accidents than would be expected from the trend. |
of previous years. | | o

2. Reductions in fgequency of accidents tend to be more pronouncéd
during thg second year of effort indicating é passible cuhulative effect;

3. P¥6perty damage accidents do not show as consistent reductions
as fatal and personal injury aécidents. " This may be attributed to the

fact that property damage accidents are more susceptable to changeé

~15-



in the completeness with mhich'they are reported.

4, Substantial inbreases in the number of patrel units aésigned to.a given
stretch oF.highway does not cause an appreciable proportion of motorists
to change their travel habits, even though there is an aiternative
route available. |

5. One measure of patrol effectivensss is the average frequency with which
motorists travelling a segment of highway will pass a patrol unit.

Leéving aside the question of tHe validity of the analysis, tﬁe results

presented wers as follows:- .
{

Miles per Test Controli
Route Year = | Patrol '
Unit Fatal & Property | Fatal & Property
Injury Damage Injury | Damage
1 1956 3 HS N N N
1 | 1957 3 {us | s N 5
2 1957 | 6.5 5 .. HS No Contrdl Route
3 1957 13 . HS S N " N
l
4 1957 26 N S N HS

Where HS implieé a highly significant reduction in accidents at the 1% level,
S implies a significant reduction in accidents at the 5% level and N implies no
significantlchange at the 5% level. The start of the experiment on routes 2 to
4 was delayed till well into 1956, so the results for that year are neglected.
These results do not support the thesis that between 3 and 6.5 miles per

patrol man is critical. Even if this patrol density proved to be critical in
getting significant results, this would be as much a property of the design of
the experiments as.a property of any relationship between patrol levels and
accident rates,

. For routes 2, 3 and 4 any decrease in accidents in 1957 ;ver a decreass
_in 1956 might be attributable to the fact thét the expéiiment did not start
till well into 1956. 0On route 1 the difference in the number of accidenté
between 1856 and 1957 is on;y 20 in 250, so the second conclusion is at best
speculation.

The evidence of the results do not fully support the third conclusiaon.

-16-



No attempt was made to test whether the reduction in Fafal and Injury Accidents
were significantly different from reductions in Proﬁerty damage accidents. If
however such a difference were discovered the explanation put forward could
explain it.

The conclusion that a significant diversion in traffic does not occur
with extra police supervision is well supported. However it is still possible
that a small proportion of drivers did take the alternative route, and these
might have a disproportionate effect on.accidents if they were drivers of
defective vehicles, or driving under the influence of drink. g

The last conclusion is equivalent to the assertion that the volume of

police effort is a measure of its effectiveness. This is not a conclusié? which
may be drawn from this experiment. '

A reappraisal of the data in this experiment was ﬁade by Ref. 4 who
pointed out the lack of evidence of any trenﬂlin the accident data. In consequence
of this observation he discarded data prior to 1955 and 1957 using a 2 x 2
chi-square‘test. This showed no significanf.change on any of the test routes.
Though it is true that no individual test routs shows a significant reduction in
accidents if only 1955 and 1957 data is éxaﬁined, it is not clear from Ref. 2
why accidents prior to 1954 are inadmissable statistical evidence, or why the
accidents on Route 1 in 1956 are not of interest. )

A further chi-squars analysis was performed (not appéaring in either ref 3
or ref 4), using the period from 1947 to 1955.as control, and 1957 as the
experimental period for.Routes 2, 3 and 4. Both 1956 and 1957 were used for
the experimental period on Route 1. _All contfol routes were -aggregated t6 act
as controis.on geach experimental route. This analysis showed the reduction
in Fatal and Injury accidents on route 1 to be  just siénificant at the 5% level
while there was a highly significant increase in the Property Damage Only |
accidents on this routs. All other changes were not signific;nt at the 5% level.

These results support the argument that the compléteness with which Property
Damage accidents are reported improves with higher levels of police patrnl.. They
also provide some basis for concluding that Injury accidents,were'signiﬁicantly

reduced on the route with .the most intensive police supervision compared with the

-17-




control routes. The effect may have been the result of publicity, or soms of the
other experimental weeknesses pointed out earlier, but the most likely cause

appears to be the extra patrol supervision.

3. 2. 2. QOPERATION 101 (1964)

California State Highway patrol's Dperation-101 was another attempt to
solve the broblem of the relationship between patrol levels and accidents. In
a paper presented to IACP in Dctober 1965, (Ref 5), Commissioner Bradford M,
Crittenden said of the axperiment:--

"Operation 101 ... is designed to answer this-duestion: How much accident
reduction can I expect from enforcement dollars expended?”  This may be taken
-as the prime objective of his experiment.

In this paper he also asserts that it is mot necessary to prove that enforce-
ment wbrks, and that they know 'from experience! tha; it dueé so. This assertion
’ié unfortunate from two standpoiﬁts. First it indicates a céréain lack of
‘objectivity on the part of the researcher, and second the scale and design of
the experiment were such that the mést that could be expected of it would be a
strong indication that enforcement has some effect:on accidants.

The experiment waé conducted on a single highway, the 36 miles of U.S5. 101
in California. .The whole of the route was used as a 'test' route, and there was
no 'control' route. This had been pétrolled before the expsriment by an 18 strong
uqit of the California State Highway patrol, but for the whole of 1964 this was
increased to 36 officers, who reﬁorded 64,000 patrol hours on route in the éburse
of the year. The total number of recorded accidents for the year fell by.109

(13.3%) from an implied 1963 rate of 820 accidents despite an B rise in traffic
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volume. No significance tests were presented in Ref 5, but an analysis similar
to that used to derive Fig. 1 indicates that this reduction is significént at
“the 5% level. |

A reduction of 84 accidents (24.1%) on an implied 1963 Injury Accident

rate of 347 is algo signifieant at the 5% level. The reduction in Property
Damage ficcidents and Fatal-accidents,ZS in 447 and 2 in 26 are not themselves
significant at this level. However the application of a 2 x 2 chi-square
tést.shows that the proportibnal reduction in Injury Accidents does not differ
significantly (at tﬁe 5% level) frem that of Propérty damage only accident.

In an attempt to control other factors without recourse to a céntrol route,

a number of such factors were examined and evaluated. | ;

Weather Route U.5.101 was considered not to éuffer from extremes oé weather
conditions. This parameter was therefore dismissed -as unlikely to éause any
major change in the level of accidents. -
Traffic Mix This was claimed not to have éﬁapged appreciably. No étatistical_
evidence was presented to support this. |

Diversions Traffic counts on U.S5. 101 and an alternative route U.S. 395!did
not support any contention of a largé-scale switch of drivers from U.S5.101 to
its alternative. |

Public;tx Thé project was announced ‘and received wide-spreaé publicity six
.wéeks before it started. Thereafter no reference was made to the project in
the media, particularly so in their treatment of road accidents which continued
in the normal way. It is questipnable whether this tactic completely eliﬁinated
the effects of publicity. J

Patrol Nethods Crews verse briefed to patrol normally, however a campaign

against fdrowsy drivers' was intensified, but some impact on patrol tactics

must inevitably follow an increase in patrol strength of this magnitude.

Engineering improvements :Reﬁ 5 states: "During the course of the year, one
gate leading to the military reservation wéé closed, and several left hand turn
" channels were constructed on the study highway. The accidents which these
improveménts prevented have been taken into account." Unfeortunately no fuither
mention is made of how this was achisved. |

It is therefore possible that the significant reduction in accidénts in 1964
© =19 .



mighf have been achieved as é result of the engineéring.improvements rather ﬁhan
the enhanced Highway Patrol Activity.

Summary. This simple experiment indicates that significant reductions in
accidents coincided with a substantial increase in Highuwey Patrol Activity.

There were some cefects in the way the exgerimen' was designed, but ths most
likely explanatizlh for the reduction ir accidents appears tc be thé high level

of patrolling achieved.

3. 2. 3. THE SUEDISH EXPERIMERT (1965)

The objectives of the Swesdish Experiment were similar to those of the
.other experiments described above. Quoting-FEEm a translation of their reporf
(ref 6) the objsctives were " - to create a foundaticn for assessing the con-
nection between safsty ana intensity of patroliing «ees Lo aﬁtempt an estimate,

with the least possible maréin of error, of the difference between the true
accidént frequency during the time for pétrolling, and a hypothetical accident

frequency that would have arisen during the same period unless patrolling had

- been intensified", and to study "the effect of patrolling on the behaviour of

road users",
The expsriﬁent was conducted using a two-month control pericd (Mam/
June 1965) and a two-month experimental period (August/September 1965). The
month of July was omitted, since this is the main holiday month, and roads
would be subject to temporary speed restrictions.
. European Highways E£3 Sodertalje to Orebro and E18 Staket to Arborga were
used as the experimental roﬁtes, and European Highway £4 Sodertalje to Mjolby
, was used as the control route. The precise length of ‘sach route is not stated
in Ref. 6 bqt it was stipuléted that the experimental section should not be
longer than 250 - 300 Km because of the limited resources available for patrolling.
The level aof patrolling on the control route was 9 patrol cars and 6 patrol
motor cycles per 24 hour day. On the experimental routeglthe corresponding

figures were 15 patrol ears and 10 motbrzﬁydles in the coﬁgqol périod and 45



patrol cars and 30 patrol moter cycles in the 9xperimental period., That is
police effort was trebled for the experiment..

During'the.control phase a police helicopter wés used for one day per week
on all three routes. This practiece was not continued in the experiment;l period,
and thus tended to detract from the value and meaning.of the sxperiment.

Two sogrces of accident reports were used, the National Bureau of
Statistics, and a special reporting preocedure for accidents coming to the notice
of the police. Accident data for the preceding year was available only from
the National Bureau of Statistics. A further cheﬁk on accident data was provided
with the aid of the Swedish Association of Auto Dealers and Service Shops. This
was a record of the number of salvage operations on each route. A summary of
results in included in the table below. |

Swedish Experiment - Summary of Results

Routes ‘ Control Experimental

Périod Control Experimental Control Experimental

Patrol Cars assigned per

24 hours (1965) g 9 15 45
Patrol motor cycles assigned

per 24 hours (1955) 6 6 10 30
Aggregated accident data .

from two sources -(1565) 87 " 129 112 104
Accident data from N.B.S5.* -

only (1565) 79 104 82 82

Accident data from N.B.S.*
only, corresponding
period (1954) 81 90 . 58 63

Salvage Opsrations (1965) 64 91 76 85

* National Bureau of Statistics.

Reference to fig. 1 shows that only one of the changes frem the control
'period to the experimental period was significant at the 5% lsvel, and éhis was
a significant increase in accidents on the control routes. This is despite a
éohsistent.dec:ease in traffic volume on all routes. Even so there is no
significant difference betﬁaen the accident pattern on the control route acﬁording
to National Bureau of Statistics betueen-1965 and the previous year. It is
suggested in Ref., 6 thét this.is the result of a seasonal change in the composition

of traffic,; but even if this is the corﬁfft explanation,'there is no reason to.



suppose that the affect would be repeated on the expsrimental route.

Despite attempts to avoid publicity several articles, containing larg;ly
‘erronious information did appear in the press. These were however well before
the experiment started.

| A'Futher.complicating feature also deﬁracted from the experiment. Road
resurfacing took place on a section of the control route in the experimental
period, and on a section of the experimental route in the control period. In
‘addition to the consequent tempd:ary disruption, and speed limitations, it is
possible that the change of surface also affected accidents.

Ref. 7 demonstrates with several examples that road surfacs can be an‘

: |
important factor in determining the accident rate. !

Contrary to tﬁe claimé of ref. 6 it is impossible to make any dedUCtiDAS
about the effects of enhanced patrolling on aﬁcidents from the Swedish expe?iment.
The different sources of accident. data qiffgr"évén as to whether an increase
or decrease iﬁ'accidents tﬁok-place during the-experiment, while 2 'long run'
decrease in accidents of as much as one third might have taken place, and still
produced a.sample reduction in accidents of only 8 in 112 on 5% of occasions:

{the-reduction recorded in the aggregate accident data).

3. 2. 4. THE NO. 7 PCLICE.DISTRICT TRAFFIC EXPERIRMENT (1965)

- The Home Office Research and Development Brarch carrie& out an experiment
.on patrolling of primary routes in South-Y!est England (No. 7 Police district
betﬁeen August and December 1525 (See Refs. 8 end 8). - A specinl Regional
traffic szuad was fermad, unﬂer the operetioral control of an experiencad
Senior Police CFfficer. A total of 541 miles of Primary routes in the district
was selectéd for intensive patrolling (anproximatzly one-thira of the tofal

arimery route mileage in the district).. The patrel level aimed at was one car
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and one motor cycle per 20 mile sector in daylight.and one patrol car per

. 40 mile sector at night. The level of patrolling actually reported was about

75% of the planned level. No information was given on the patrol level on the
control routes. The =elected primary réutes covered approximately one third
of fheltotal primary route mileage, but in the confrol year (1964) had 44%
of the accidents. | |
In addition to a number of objecfivas which amounted to studying problems

of setting up a regional traffic squad on a permanent basis, the experiment had
two stated objectives relevant to this thesis.
1. determination of the relationship between levels of policing and accident

rates, incident rates and possibly offence rates.
2. evaluation of various patrol tactics.

The aspects of the study concerned with incidents, offences and the evalua-
tion of tactics were performed by the Road Research Laboratory. One of their
simple experiments in this connection is déscribed below in Section 3. 3. 4.

The experimenﬁal design was such as to precluds the possibility of establishing
the relationship between levels of policing and accidents. The most which
might. be expected'from it was an indication of whether changes in police patrol’
ievels had any appreciable effect on the accident rate.

This experiment showed the following_totéls of serious Injury and fatal
for )
acqidents/comparable periods (2nd August to 31st December) in 1964 and 1965.

Percentage
1964 . 1965 Change Change

Selected Primary Routes 530 444 -B86 -16.255
Non-Selected Primary Routes 675 707 +32 + 4,754
Total for Great Britain 38914 3874? -167 - 0.43%

Bef. 9 concluded from a Chi-Square Analysis that the selected primary routes

showed a significant drop in fatal and serious injury accidents whén compared

with the national total (X% = 643 p<10;005) and with other Non-Selected

Primary routes in No. 7 district (X2 = 6.72;3 p <O.QD1). In fact a re-evaluation
2 . 7.1/; .BI5¢p< .01, A significant

of the results shows in both cases x
. -23-



reduetion in accidents on the selected primary routes did occur therefore between
1954 and 1965,Ithough not as significant a reduction as was claimed by the
. authors of Ref. 9.

The reason for the drop in accidents in 1985 could have been a drop in
tfaffic volume. No records were kept to detect whether this had occured. The
last 5 months of 1965 were relatively wet in the South West of England which in
a holiday area might have produced a drop in traffic volume on main trunk roads

sufficient to cause the observed drop in accidents. The rainfall figures for
'!
the two periods were as follows:- }

fionthly flean Rainfall in flillimeters

Scuth West England i

: |
August September October Movember December
|
1964 ‘ 59 45 82 68 112

1965 82 . 138 - - 29 . 11 202
(Meterological Office, BracknelL,“priuate communiéation)..
" The non—sélected primary routes might néf have been affaected by this to
the same extent, since, having just over half the accident rafe per mileL they
are presumably less arterial and less influenced by holiday traffic. The results
might also have been influenced by engineering'modificgtion, a factor not
discussed in-ReF. 8. They may also have arisen from chance. with a probability
which is not altogether negligible, but despite these possibili£ies the most
likely reason for the reduction would appear to be the direct result of the
experiment. |
Ref. 9 acknowledges that the effect of publicity in the press and on
radio and television had been considerable. It is therefore impossible to
assess the degiee to which the reduction in.accidents relates to the extra
-police activity alone, and the degree to which the addition of the considerable
publicity affecteq the résults.
A more detailed evaluation of the changes in accidents was attempted by
4 wéek period, but this proved too short a time spah to add anything to the
initial conclusion. Oﬁly ong such period showed a significant drop in accidents
_on its ouwn, and despite concern expressed in Ref. 9 about the cause of apparent

variations in the accident patterns in these periods, no evidence was presented
=24~ . _



that these were other than the random fluctuations which might have been expected.

3. 2. 5. OTHER INVESTIGATIONS

One of the earliest experiments in this field was conducted in seven selected
Police districts betwsen April 1938 and September 1939 (Ref. 10). A spscially
trained supplementary patrol squad performed the extra patrolling involvedﬁ ana
an estimated reduction in accidents of 10% was observed. This reduction wguld
probably have been significant, tiough the affects of extra police effort aione
may have been obscured by the attendent publicity. Road and driving cdnditions
have also-changed immensely since that time, as has police traffic patrolling,
so it is questionable what bearing these resqlts have on today's traffic conditions.

An experiment in Slough in Buckinghamshire in 1955/57 (Ref. 11) combined
an investigation of several different'effects, and so, thaugh gﬁ 8% drop in
accidents occurred, it would be difficult to ascribe this to a particular '
cause, even if it proved to be significant.

A prqjecf studying the affect of enforcing the 30 mph limit was conducted .
with an experimental pericd of one year 1st July 1264 to 30th June 15685 (Ref.1é).
Police coverages was reccrded during that year, and for the month preceding it.
It appears from a graph of reported patrol hours that a substantisl increase in
ratrolling dié occur in the period'of the exneriment. The roads chosen were
spread over six police force areas, tﬁough cata from one of these areas was
abandaoned aslths road was up-graded from a 20 mnh limit to a 40 mph limit, part
way through the experimgqt. Dn.the remaining five routes the accidents fell

257 from the preceding year. This was claimed tc be a significant drop at the

25 level (Ref.12). At the same time, on roads in the surrounding area, reported
2 i '

accidents fell by_S.G%, compared with a rise of 45 for built-up areas nationally,
but with very much more data this was claimed as significant at the 1 level.
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Many experiments in this field are designed and cér;ied through by the Police
themsélves, without reference to any outside statistical help. Typical of these
is an experiment conducted'by the York and North Yorkshire Constabulary for sixh
weeks in.June/July 1967 (Ref. 13) and again in 1968. In this as with others of
its type the results of the experiment received little publicity outside the
locality,_sSpecially when the results proved unfavourable.

For the experiment, three police mini-vans were placed at intervals alang
the trunk recad A1, each bearing large slogans "POLICE ACCIDENT.UNIT" and
" "FATIGUE IS DANGERDUS". Cne police traffic car and one bolice motor cycle
performed traffic supervision duties in the vicinity of each mini-van., The number
of reported accidents for the six weeks of the experiment in 1567 was 27 compared
with 49 in the previous year. Reference to Fig. 1 shows that at first sight this
appears to be significant. However the experiment was conducted in respé%se to
concern at the high level of accidents on fhé.Af, particularly at that time of
year. Accidents were therefore probably unusdélly high, and likely to fall anyway.

Even if a significant reduction could be proved to have occurred, it is
quite'pessible this may have been caused by drivers believing that "POLICE
ACCIDENT UNIT" was an advanced warning of an accident ahead. If motorists ﬁook
extra care on this assumption'it may have had an adverss ;fféct further along
- the road when they discovered it to be a Félse alarm, and it might also be )
dangerous in that 'crying wolf! might lead drivers to be less cautious when
given advanced warning of an accidsnt which had in fact occurred.

A further danger is apparent in this experiment, and that is that experiments
of this.type receive much wider publicity when they 'succeed! than Qhen they
'fail'? Thus when the six week experiment in 1967 coincided with a spectacular
drop in accidents its results received Eonsiderable locél publicity. I ;nder;
stand the results for 1968 were much worse, so the experiment was discontinued,
and the results quietly forgotten.” Such selective pubiication gives a very
biased impression of the effects of polics patrolling, and is perhaps the |
greatest obstacle to drawing unbiased cahciusions from a combined assessment of

3

published work in this. field.
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3. 3. YCRK HELATING PCLICE PATROL EFFORT AND SO[ME ASPECTS CGF DRIVER EEHAVIOUR

3. 3. 1. The Wisconsin Expeziment (1955/59)

Thezwisconsin project examined the effect of increased patrol levels on
tréffic speeds and on the taking of alternative rcutes as well as the effect ﬁn
accidents, They concluded that there was no significant diversion by road
users to avoid the higher levels of patrolling operated on their experimental
route. Their investigation of the &fect of enforcement on speéd related to a
'before! period in 1955 and an ‘after! period in 1957. They Found that their
mean speeds showed significant decreases on three out of four expérimental
routes, and also on all of their four contrql routes during the experimental.
period. It is not clear from the feports to what extent measureme%ts were kept
strictly to the same time of day, or the same day of the week. If‘this were
not done tﬁis could help to explain the diffefence. The large time gap between
the control ﬁeriod and'the experimental period could be a further factor as
could the reliability of the assumption that thicle speeds were random indepen-
dent samples from a normal distribution. This assupption is shown to be!invaLid
under the conditions of the Durham Experiment in section 5.7 below. In any
event, it is not possible to deduce from these measurements Fhat reductions. in
mean.speed were in any way attributable to increased patrol levsels.

In an extension of this work in 1958/59 (Ref. 14) Schumate and Crowther
examined in some depth the variations of traffic speed under the influence of
minimalland constant Police Supervision. Speed measurements were made from
7 a.m, till 11 p.m. on one eacn oF_the'five weekdays {(flonday to Friday) %or
each of the five -months November to mayegxcluding February. The measurements
Qage in all cases =made in good weather conditions from a concealed point on a
| straight country section of U.S; Highway 14 in Uisccnsin, A speed limit of
65 mph in the daytime and 55 mph at night was inoepzration throughout the ex-
:periment; these being the maximum speeds permitted anywhere in Wisconsin,

An anaiysis.of variance was performed on this data based on the foelloewing

assumptions:-
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"The speeds of cars obsefved within an hour under the circumstances of our
observation techniques constitute a random sample from a normal population".
"While the mean of the normal population may vary between hours, days and
locations, the variance of the distribution remains unchanged".

"The speed 6? any car at the observation point can be expressed as the sum
of a factor depending on the time of day, a fac£or depending on the day of
week, a factor depending on the month, and a random variable independant

of hour, déy and year. "

The first of these assumptions, and the implication that vehicle speeds

are independent of the speeds of other vehicles'passing the cbserver at ab?ut

the same time is 2gain the assumption seriously celled into question in
0 P

\,

Section 5.7 below. If vehicle speeds were correlated with the speeds of other

vehicles on the road at about the same time then sample variances. would be

>

smaller than might be expected from the variance'of sample means, a fact which

would tend to produce factors depending on hour, day and month which appear

significantly non-zero.

(a)

(b)

(c)

(d)

(e)

The conclusiens of Ref 3 are:

"Hourly Mean speeds shou diFFereﬁces greater than chance would account for

I'd

' even after any possible effect produced by differences between days and

months is eliminated".

"The differences between Monday, Tuesday, Thursday and Friday mean

speeds are real and material,

"The differences bstween monthly mean speeds are larger than can be
accounted for by ciiance".

"As sample sizes are increased without regard for the time interval in&olved,

differences in the sample mean speeds provide estimates not only of the-

~ true chenges in speed behaviour but also changes in speed arising from

differences in the hours, days and months".

‘"The quality of speed estimates can be improved by matching sampling

periods by hour of day, day of week and month of the year".

All these conclusiens are based on the suspect assumption 1. Their

validity is therefore dubious. However some dependence of driver behaviour on
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the hour, day and month is not unlikely.

3.-3. 2. Operation 101 (1564)

In Operation 101 independent observers recorded the traffic offences
which they saw, and claimed a reduction when-enhanced patrol levels uere in
operation, but with no guantitative backing for this claim in Ref. 5 it is
difficult to gauge how large a reduction was obtained, and whether the

reduction was statistically significant.

3. 3. 3. The Suedish Experiment (1965)

In additiaon té examining the effects of patrol changes on accidents, the
Swedish Road Research Board Project (Ref. 6) also studied the effects on five
measures 6f behaviour, viz:

1. The manner of overtaking

2. The manner of joining a major road

S. Speéq distribution in a derestricted zone

4. Observance of halt signs

5. Observance of speed restrictions ’

With tﬁese measurements, as with-their measurement of accident rates,
much of the value of the experiments was lost by failure to provide an'analysis
of significance. Thé significance of results was often further obscured by
presenting many of the results as percentages UWhere possible attempts have been
made to add some assessment of significance, Eut these are not'obtainable'in
the experimenters! report of their results.,

.The experimental design was similar to that used in the Northuwestern
Experiment, but the experiment took place over a much shorter time scale.

A control phase in flay and June 1965 was followed in August and September by an
experimental phase. Patrol levels on one.control route (E4) were left unaltered
throughout, while on the two experimental routes (E3 and E18) patrol levels were

trebled from the control phase'to the experimental phase. No check was reported
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that the designed increase iﬁ patrolling had taken blabe as planned. The
effects observed on their five measures of driver behaviour were as follows:
1. The first measure was abandonad due to insufficient daéa
for meaningful analysis,
2. The following facts uafe recorded about drivers joining
the major road. |
(i) The number of such drivers (N1) in the observation
period I

(ii)  The number of occasions (N2) in which:a driver on
the main road passéd the junction witqin 15 secopds
of a vehicle joining the major road a& the junction

(iii) The number of occasions (N3) in which'% driver
overtook or braked to avoid a vehicle joining the

. major road éﬁ-thé‘junction

(iv) The ﬁumber of occasions (N4) which were recorded
under both (ii) and_(iii). |

These data were analysed in two ways, first examining N4 as a

proportion of N2 and then eiémining N3 as a proportion of N1.

A chi-square analysis of N4/N2 showed a highly significant

(at the .1%.ledal) change in this ratio on the experimental
routes, between the two phases.

For this purposs the results on the two routes wre treated as

independent experiments and their values of Chi square usere

added in the normal way (see Ref. 9). The.results which would

'be obtained by examining N3 as a proportion of N1 waould sefﬁs

only to reinforce these results since they rely on essentially

the same basic data. The results for the control routes are
not analysed here, since most of the data is beliéved by the
experimenters to have been influenced by road users who mis=-
takenly thought that the experiment observers were associated

with a nearby Police speed check. This suggestion must also

throw some doubt on the meaning of the results obtained on the
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experimental routes. If the observers were so conspicuocus as

to be associated with police speed checks on the control routes
they were probably sufficiently conspicuous to be associated
with extra police activity on the e;perimental routes.

In that case the effect observed might in part have been in-
duced by the pfesence of the observers.

It is also possible'that the same may be true of effects observed
with other measures. The report on the experiment does not
describe what steps were taken to ensure that the observers

did not affect the behaviour they wished to measure. The}
Chi-Square aﬁalysis assumes the independenoce of driver behaviour
betueen successive measures, but this assumption is suspeet
(cf. 5. 7. 1. below).

The greatest weskness of this-measurement is perhaps that it
takes no account of the trafficlvolume on the major road, yet
this is-likely to have a very large effect on the number of
drivers on the main road inconvenienced by vehiclss joining

from the mimor road.

3. Speed measurements were made using a device callibrated in
10 km/hr increments, yhich failed to record speeds over

140 km/hr. They were restricted to free flow traffic and heads
of a-'queue, and distinction was made between heavy goods vehicles
and cars. The largest category in terms of data collected was
that of fres-moving cars. in this the sample sizes were betwsen
© 500 and 1500, cars for the four locations (two control and two
experimental). The mean speeds on the two control sections:
rose by 4 km/hr and 3 km/hr from the controllperiod to the
experimental period. The same categories on the experimental
routes in one case rose 3 km/hr and in the seéond fell 2 km/hr;
It is doubtful if these changes were statistically significant,
but no statistiéal analysis is made here, since it is not clear

in the translation of the.paper whether the presented measure'
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of spread oF-speeds is the mean deviation or standard deviation.
It is also doubtful whether the standard deviation of individual
car speeds would be adequate to establish significance anyway,
in view of the finding of section 5. 7. 1 below. The data for
other categories also show a tendency for speeds to increase
on the control section, and to increase in one experimental
section and decrease in the other. These changes are alsc of
doubtful statistical significance.
4., (Observance of halt signs). from the data presentea in the
feport on this measurement the experimental sections show a
significant (ét the..1% level) increase in the proportion of
drivers observing the halt signs on the experimental sections,
from the control to. the experimehtal period, and no significant
change on the control sectioné. The chi-square anzlysis used
in 2 above was used in both cases. Theresults again have
relied on the doubtful assumption af independence, but the value
of cﬁi-séuare ohtained.(ZZ.S with 2 degrees of freedom) is
very high. There is alrzo a possibility that the observers may
themselves have influenced the results as discussed in 2 above.
5, {(Observance of speed restrictions). As with all the other
measurements, thé data here was presented in total, and not
analysed for significance. No statisticel analysis of the data
presented is possible without the dubious assumption that
vehicle speeds are iEdependent ;andom samples from a normal
distribution. |
The Swedish project involved several interesting experiments with :
" measures of ariuer behaviour. 0One failed for lack of data, tHe rest suffered
from a lack of statistical analysis. lTuo of the measures were based on speeds,
and because of the way in which the data is presented no-analyéis of the signifi-
cance 6f the ansuers is poésible other than one based on the highly dubious
éssumption that the speeds came as independsnt samp;es from a normal distributton.-

This assumption is shown to be invalid in the circumstances of the Durham
32~



experiment in the analysis below. Some inconsisteﬁcy in the Swedish results
suggest that it is not valid for those circumstances either.

Both the remaining two experiments show evidence that driver behaviour in
jqining'a major route improved when extra patrols were present, though it is
paossible thét at least one of these 'improvements' may have been induced by a
chénge in traffic volume on the major road. Again the conclusion depends on
an assumption of driver behaviour being independent, and the results may have

been affected by the presence of the observer. |

|

As an _ajunct to the Home Office No. 2 police district experimsnt, the Road

3. 3. 4. The A38 Dvertaking Experiment (1955)

Research Laboratory conducted an investigatién of changes in drivers'overtaking
.behaviour in the presence of a police car (Ref. 15). The whole of the experiment
was conducted in just two.days in September 1965, on a half-mile straighF section
of thg A38 at Weare in.Somerset. Tﬁe road was described at that point a; being
Just wide encugh for three vehicles.. A poliée car was parked at right angles

to the road with the crew standing beside it at one end of this straight section
of road. The number of dahgerous overtakings was assessed by the subjective
Judgment of a team of skilled observers. In fact the number of dangerous
overtakings was assessed as 16 out of 461 when no police wefe present, and 19

out oF-778 with the police car present._ The change in proportion in the

presence of a police car was not statistically significant, so that their attempt

to analyse the effect further according to the distance from the police car

was unjustifiable.

3. 3. 5. The R.R.L. 30 m.p.h. Limit Experiment (1964/65)

This section describes a Road Research Lahoratory inveétigation of the -’
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effaéts of enforcement of 30 m.p.h. speed limits (Ref. 12). The affect
claimed on accidents is discussed briefly in section 3. 2. 5 above.

In ﬁhis section the effect on vehicle speeds is examinsd rather more
clossly.

The experiment took place on six stretches of road in a buiit-up area, in’
six poiice Férces. These roads were subijects to extraz police enforcement effoft,
both patrol and fadar spead checks, planﬁed at three or four times the normal
coverage for one year (1 July 1964 to 30 Cune 1965). Police coverage was reported
. for only one month before the experimental period, and throughout the expe;iment,
and it appears from graphs of reported patrol hours that a substantial inc%aése
in polics effort was obtained. -

On each of the six rcufes throughout the period of extra patrolling, and
for three months prior to that, speed measurements were taken by policemen in
plain clothes from parked private cars, rathe; in the manner described for the

:Durham experiment in Section 5. 3. 5 below. They kept to the same day of the
week, and avoided weekends and early closing days. The radar speed meters

used were the same type used in Durham, and.like the Durham experiment they'kept
to fixed times of the day. In this case three half hour pericds, one mid-morning,
one at'lunch1time, and one during the morning or evening rusé hour. The resulﬁs,
are, unfortunate;y, not analysed for significance, and are in such a form that
it is not possible to calculate the level of significance fer the observed
changes. Examination of the graphs presented leaves the impression that a
reduction in mean speed and in drivers exceeding the speed limit did occur,

and that ths reduction built up very slowly over a matter of several months.

A possible tenéative conclusion might be that the public wers not influenced
to‘change behaviour by the sudden increase in apparent police activity, but

by the effect of the greéter volume of prosecutions which slouwly built up as

" drivers became aware of acquaintances who had been prosecuted for motoring

offences.
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3. 3. 6. The fetropolitan Police Experiment

This experiment (see Ref. 16) was conductéd by the fletropolitan Police
on 3.4 . miles of road with very heavy pedestrian accidents. They increased normal
patrolliﬁg on this section of ro;d by 4 foot patrols and 4 traffic patrols for
one week.,
| Police investigators in plain clothes obsgrved dfiver behaviour one week
before the experiment, during the experiment, and for one week after it. The
behavioural measures used were as follows:
(a) At automatic traffic signals
1. Failing stop at red
2. Starting on red ) ,
3. Crossing.stopliné on red-amber
4. Turaing right from nearside lane
5. Changing lanes near or at intersection
6. Passing over stop line when stoﬁping
7. Parking within 50 yards of intersection
8. Sounding horn
9, Proceeding on green and causing pedestrians to take evasive action
(b) At uncontrellsd pedestrian crossings i
1. Failing to accord precedence.to pedestrians
2. Starting off early to the inconvenienee of pedestrians
3. Overtaking within 15 yards of approach to creossing
4. Parking within 15 yards of approach side
5. Sounding horn
6. Failing to signal intention
With the exception of (a) 7, Parking within 50 yards oflthe intersection, ali
measures of Fau;ty behaviour showed a decline when police were present. This
would in itself have bsen significant, had all the meésures been independent,
but it is not :possible to assess the level of significance of the results as
all the raw data is not presented. As well as the problem-of the independence

of the measurements, the independence of the ‘behaviour of different drivers is

. 1 . .
also questionable -35-



3.3.7. The Indiana Project (1962)
So far projects have been discussed which have examined the effect of

police enforcement on accidents or on driver behaviour or both. The Inq;aha
projecﬁ (Ref.17) sets out to be a link betwesn these approaches. It consisted
of two parts, the first of which sought to link accidents with certain aspects
of driver behaviour. The second part attempted to measure the effect of various
Police Supervision ‘'symbols! on these aspects of driver behaviou;. The
squipment used in the p;oject is of special interest, since such:eqqipment is
‘likely to provide a remedy for much of the tedioﬁs observation work encountered
in research such as that described in Section 5 below, and allowsiseveral
features of the behaviour of the traffic stream to be monitored simultaneously.
The equipment.consisted of a radar speed meter, a very accuLate clock,
and a cémera which pictured the gpeed reading, the clock, the vehicle being R
recorded, and a caption board showing the date and location. From the output
of a number of such machines at one to two mile intervals, they were able to
deduce: - . ‘
1. The mean spot épeéds at measuring points
2, The mean speeds over the road segménts between successive
measuring points. -
3. The number of head meetings in the segment (i.e. when a vehicle
passes another which is travelling in the oppesite direction).
4, The minimum possible number of overtakes in the segment.
5. The leader time and distance. (i.e. the interval between successive
cars travelling in the same direction).
6. TrafFié-volume in each direction.
The equipment was contained in a béxluhich was decsigred to look as
nearly as possible like = mail box, and therefore it probably had little effect
on the behaviour it was trying to measure. -
The first part of the experiment consisted of a multinle regression/multiple
correlation analysis of 4 years' fine weather, daylight accident data (1655-1962),
at. 72 sités, each averaging just under 2 miles long, and just under two such

accidents per mile per year. The tentative conclusions wsre that the number
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of overtakings and the proportion of vehicles with a small time headway
are very closely linked to tﬁe number of accidents.
The second part of their Qork was designed to evaluate the effepts of
four pﬁlice enforcement symbols on the following aspecfs of driuer.béhaviour:-
1. Mean spot speeds at various positions relative to the .enforcement
symbol.’
2. The mean speeds over the 1 mile road segment on which the symbol
operated, and the one and a half mile segmentson either side of
that.

3. The leader times and distances

4. The number of overtakes.

Cn each test section of road, for vehicles travelling in a given
direction the four measuring iﬁstruments were called AJ B C and D in the
order in which they were passed.

The following is a diagramatic representation of the design at each

experimental section.

Direction of travel -
: s A = s A
Measuring points ] ) ) 3
) A e Ic D‘
| i '
Position-of stationary \ | ’r i {
symbols | | : 1
]
. l -
Segment numbers k 1 % 2 ‘f 2 >
) | ! A N
Distances in miles 14 x 1 —x 1% y
i

The four police symbols tested were as follows:-

1. Police Car with Officer inside parked at right angle to the highﬁay.

2. Police car with Officer standing beside vehicle parked at right
angles to the highway.

3. Police car and passenger car parkéd parallel to-the highway, officer
standing beside occupied passsnger car.

4. Police car patrolling segment 2, | .

As well as test with a police symbol in position in éegment 2, there

were also control samples at each site, for which the poliée symbol waé removed.
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The total numbers of such samples are shown in the table below.

No. of Samples

Test Control
Symbol 1 22 28
Symbol 2 20 24
Symbol 3 30 36
Symbol 4 16 21
. Total 88 109

The data allowed no clear digtinction to be drawn of the relative merits of

"the four symbols, though symbol 1 appeared slightly more successful than the

others

The total effects aggregated for all police symbols were as follows:-

T,

Expected.Uélue - Observed mean value

Beshaviour fleasure A B C D
Spot speed - -.35 mph |- 1.44 mph| - .80 mph
% of Headways £ 2 secs - -0.4% - 1.1% - 0.6%
% of Headways £ 5 secs - +0,1% - 0.8% - 0.9%
Segment 1|5egment 2 |Segment 3
Averag? tlm? to travel _ +2.44 +0.51
one mile (in secs) ) _
Passings per 103 _ 2,12 +0.71

vehicle miles

These

values of behaviour measures in control periods:-

compare with the actual
Control Data values

Behaviour fleasures A 8 C D
Spot Speed 49,.43mph 51.30 mph 5SC.50msh 45.23 mph
% of Headways £ 2 secs 25,14 27.5% 27.15% 29,3
j of Headways £ 5 sece 39.9% 41,75 41.55% 42 .85

Segment 1 Segment 2 Secment 3
Average time in secs. 71.20 71.42 71.08
to travel one mile
Fassings per 100 ‘ -
vehicle miles 11.28 12.72 9-'8.
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No analysis of significance is performed on these reéulfs in Ref 17
and the data is so presented that further anzlysis is not possible without

further information.

3.3.8 Dther Investigations

Dne of the early experiments which looked at the ef%ect oq enfercemept
on driver behaviour was-conducted in Slough, Buckinghamshire in 3957(Ref.11).
In this experiment a radar speed meter was placed just within th; 20 mph ;imit
zone of tﬁa A4. Vehicles were observed to slow down more when entering the
speed limit zone when an ;ttended speed metér, and warning ncticaé, were
present, but the effeﬁt was still more pronounced when only the notices were
present. Vehicles leaving the built-up area accelerated less with thelattended
speed meter and‘warning notices, and least of all with just the-notice;._ It
is ﬁot clear how the chahges could be detecéed without some spsed meter
present, and the presence of a concealed meter might have been detected by
drivers warned of its pressence. It is not known if any of these effects were
statistically significant. In another early experiment, a Police Constgble
in uniform-stood béside a pedestrian crossing. The proportion of driﬁeps giving
precedence to pedestrians rose by 25%. This change was not statistically
significant. |

There are.a number of other investigations into the relatienship between
Police Patrolling and driver behaviour, many of which have ;eceived very limited
publication. As with investigations of enforcement and accidents, much of the
value of many such experiments is lost by failure to provide an aﬁalysis of
the significance of the results, and by failure to appreciate the implicatiﬁn;
of the stochastic nature of the variables being. examined.
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3.4 THE 'STATE OF THE ART!

In Section 3,2 above, eight projects are reviewed which studied the relatioﬁ-
ship Ee{wéen police effort and accidents. O0Only one of these projects was
correctly analysed for significénce in the original reports. In two cases,
-those.of the 7 policé districts experiment and the Slough Experiment, it has not
been pbssible to determine whethér the results were significanl from the
information.available. Of the results uheré an ahalysis.of significance is
possible, the Wisconsin Experiment, Uperation 101, the No, 7 Poliqe District
Expériment, and the R.R.L.30 mph Limit Experiment all experienced a drop in
acecidents coincidental with extra police supervision, which in some sense could
te regarded as significant at the 5% level. In every case there were as%ects
of the experiment which could have allowed alternaéiue explanations to have
accounted for tha changes. The most consistent of these is presence of publicity
i& three of the cases and perhapé in all fﬁur. In several instances too,  there
is a deficiency in ;ecards of traffic volume and road engineer;ng changes, while
the Yisconsin Experiment requires the incluéion of a great deal of historical
data going back ‘10 years for significant results to be obtainable. However the
c&mbination qf the four-results amount to a very strong case that very large
increases in police activity, coupled with publicity of the incréase, does lead
to a significant decrease in the number of saccidents. The.two'experiments not
so far referred to are the Swedish Experiment, which proved too small to allou_
any significant results to be obtained, and the #ork and North Riding Experiment
.the results of which.it woulé be sa%est_to ignore. It is doubtful if thé
results of the expsriment would have received the publicity they did, had they
not-sthn a large decrease in acciaents when extra police effort wés in operatioen.
Further fhe experiment was repeated one year later with very different resqlts._

Theré were rather more experiménts dealing with the effect of enforcement
on some aspect of drivér behaviour, and the most comman agpect of behaviour
examined was vehicle speed. Five experiments are.réviewed in section 3.3 above.
Uniy one of these attempted any analysis of the signific;nce of their results,
though all observed reduced speeds Qhen the extra police aetivity was in operation.
The experiment which did analyse the results for significance found a.similar_ |

decrease in speeds on the control routes, which rendere@;the changes not significant.
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The analysis was done on the assumption that vehicle speeds are independent.
This assumptionlis shqun to be invalid for the Durham Experiment in éection 5.7
below.

The other behavioural measures alsg suffer from a lack of analysis for
significance. The effects on overtaking wére examined in three different
experiments. In tmﬁ, the amount of data was inadequate to give significant
results while the third showed a decrease in overtaking in the locality of
police supervision, but this dec;ease could not be analysed for significance.
One experiment showed improved driver behaviour at pedestrian crossings and
traffic signals, but again it is not possible to determine whether this effect
was significant., The only result in this area which could be demonstrated
to be significant was a significant (0.1% level) increase in the proportion
of drivers halting at a2 halt sign when extra police were in operation in the
Swsdish experiment. Even here however, the énalysis of significance was not
included in fhe original reporf, and the result is subject to the reservations
that the observers may héve affected the result by their presence, drivefs'
actions were assumed independent of those of others and no information is given
on Ehanges in traffic volume on the major road.

In both sections 3.2 and 3.3. information on results of previous work
was very difficult to obtain. Most experimsntal results are.published only
privately by thé experimenters, and not iﬁ a recognised journal and there is
no proper clearing house for "information on experiments of this type. Tpe
haphazérd way in which experiments are recorded and their results publicised
contributes to the difficulties of évaluating those experiments for which
information is eventually obtained. This is because positive results are much"
more likely to receive a wide circulation than results which show no significant
change. Other experimenters in the area soffer from the deficiencies in
publication of results in that information about previpus experimgnts is not
available at the proper time, before the désign of a new experiment.

Results published with no analysis for significance are very cémmon in this

field. Such reports are often of little use and may be misleading.
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4. THE INVESTIGATION OF THE EFFECTS OF
POLICE BATROLS Gl ACCIDENRT HATES

4. 1 BACKGROUND

- 4,1,1 Introduction

This section describes ressarch into the relationship between Police
Patrolling and accident rates on trunk roaas. The objective of the research
was to establish whether changes in Police Patrolling had an appreciable
effect on acecidents, and if so to make some estimate of the way expected
accidents vary with patrol levels and a change in patrol.tactics. The research
proposal for this is included aé Appendix 1. This proposal was %ubmitted to
the Home Office Police and Development Branch; and was accepted %s the basis f‘.
for the research to proceed, financeéd Ey the Home Office. In th; event it
became necessary to modify these initial.plans, and the experime&tal design
actually implemented is described in Section 4.2 below.

From tﬁe outset the experiment was a éo-uperative effort bétween Durham
Constabulary and Durham University. It was expedient therefore in selecting
routes, and planning the police effort forlthose routes, to confine atﬁention
to #he roads in the Durham Constabulary area, and the patrol systems q;erating
on them. Thése roads and tﬁe police patrol.;ystems, are the subjects of the
next two sub-sections, while section 4.1 is concluded with = sub-section

describing what relevant information systems were in operation before the

experiment started.

4.1.2 The Road Situation.

r

The network of classified rocads in the Durham Constabulary Area is
shown in Fig. 2. The area lies between the large conurbations of Teeside
in the South and Tyneside in the North, with large-témns_also at Sunderland

and at Hartlepool.
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The Western half of the county is sparsly populated and has therefore
lgss traffic and a relatively low accident rate. The Geography of the area is
such that, outside the towns, the greatest traffic travels north/south along
either £he A1 or the A19.. The A1 with an aversge daily traffic flow of just
over 20,000 vehicles per day has roughly tuice the traffic volume of fhe A19
(just over 10,000 vehiclés per day), but it is a better quality road, and in
consequence both roads have a similar accident rate of about 600 accidents per
year on a 24 mile stretch of each. (For detailed accident history see figs 13 to
20). .These two roads have normally a high tr;FFic volume, high accident rate,
and high police coverage and are insulated from each other by teh;miles of other

road thus minimising any carry-over effect. They were therefore considered
|
. . |
ideal for the purpose of the experiment. -

._4.1.3 The Organisation of Durham Constabulary

At the start of the experiment in August 1967, the responsibility for
motor patrol activities was divided as shown in the Follouiﬁg organisation
chart:-

Chief Constable

Assistant Chief Constable (Traffic and Communications) .

Chief Superintendent (H.Q. Traffic and Communicatiaons)

[Chief Inspectar (Motor Patrols)

i Inspector (Section A)

Mlotor Patrol Ssrgeants
. Lpatrol Crews
Divisions ( A, B, C, D, E, F, G &H )

lSuperintendent (For each Division)

———— e

{ﬂgpgrnpatroi Inspector or Sergeant
- [Divisional Motor Patrol Crews
Assistant Chief Constable (CID)
|Detective Chief Superintendent
lDetective Superintendent (Technical Aids)

| chief Inspsctor (Serious Incident Squad)
|

! Sergeants
; Serious Incident Sguad Creuws



These are referred to as patrol cars, not traffic cars, since they were
intended to ifulfil a dual role of traffic and crime duties. Headquarters patrol
units, by virtue of the fact that they were normally detailed onto trumk roads,
tended ﬁo lay greater emphasis on traffic work, while Divisional.patrols, with a
higHer proportion of town roads, laid greater emphasis on crime work.

There was alsc a tendency for the emphasis of patrol work to move from
tréffic towards crime in the hours of darkness.

The patrol strength allocgted to each Division, and the strength of
the Headquarters pétrol unit on 17th August, 1967, (the dqx the experiment
started) were as follows:-

Patrol Strengths (Nominally) available
on 17th Auocust. 1867

Pers ; nne i
Patrol T .
Divisions Cars Above Sergeant P/tonstable P/Uomen
Sergeant
A 5 2 17
B 5 1 21
-C | 7 2 25
D 4 1 Y
E 6 1 1 17
F 8 1 2 25
G 4 1 14
H 8 1 2 ’ 23
H.Q. Cars 10 3 4 42 ' 2
Total 57 6 16 195 1 2

In addition to these 57 patro! cars £here Qe;e 6 Supervision cars
and 15 motor cycles distributed between headguarters and the Divisions.

During the experimental period (August 1967/September 1968) Durham
.Constabulary was responsible for policing all of County Durham with the
exceptioﬁ of Gateshead and South Shields and (from 31st flarch 1968) the

Stockton Area. (See the map: Fig. 2). —44-
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4.1.4. Sources of Data

Before setting up data collection systems for any of the parameters which
required measurement, it was necessary to examine existing information systems.
‘Accident data is collected regularly for analysis by the Road Research
.Laboratory and others. The Police Force ié required to file details of
every injury and 'dog' accident in their area, which comes to their attention.
In addition to this Durham Constabulary record all 'property damage only’
accidents in a similar manner %or their own infernal use, to assist the County
Surveyor to identify blackspots, and for local publication. The accident

details which have to be forwarded to the Home Office are requested to be istored
. oo

en punched cards for ease of data handling, -and it has proved convenient for
ali accident data stored by Durham Constabulary to be stored in that manner.
This source of data appeared to be the most reliasble source of accident’
information available,and superiur to any temporary system which might have
been brought in for the exberiment. It had the additional advantage of
providing ample historical data in a format which could be handled with
reasonabie ease.

| At the start of thé experiment, the Durham County Surveyor's Department
was asked what information they were able to supply on traffic volume on the
A1 and A19. 1In reply it was stated that measurements of traffic flow were
taken regular’y at intefvals along both roads, that these records were made.
using autcmatic countefs and that they would gladly extract whatever information
" was required when the results were ready for anélysis.

This source of data was asﬁumed to be adequate; there was alsoc a
further source of traffic flow data on either road as it entered the Tyneside
Conurbation.” These measuremenfs though restricted to just one point on each’
road, were virtually continuous day and night thraughogt the year, and only
sfopped in the event of a breakdown or a covering of snow. |

The actua® amount af patrolling on any road was not recorded before the
experiment, only the duty assignment, but it was iater found (Sectian 6.1)
that an average of only just over half the time assigned to patrolling aroute

was devoted to doing so. The remainder being taken up uith.Court Duties,

Clerical Work, Sickness, Breakdowns and such duties. It Gﬁs thefefore decided
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to set up an information system on times spent patrolling the experimental
routes, specially for the experiment. This is discussed in more detail in

Section 4.2.3. belouw.

4.2, THE DESIGN OF THE EXPERIMENT

4.2.1. The Routes and Phases

The project was concerned with examining the effects of police
oatrolling on the accident rate. In order to do this it is necessary to be
able to discount the effects of as many other variables as possible, which
- are beyond physical control.

Such things as weather conditions, changeé in the design of vehicles
using the road and changes in traffic }aw are variabiss of fhis type. They
cannot be controlled phyéically, so the experiment was designed to control
them as far as possible statistica ly. To do this a control route is used
vhich will experience the changes in other-variable to a sim;}ar:extent'to the
experimeﬁtal route, while experiencing no change in the experimental variable,
pélice patrolling.

In fact the roads sglected for the experiment, 24 miles each of the
trunk roads A1 and A19, were divided into Foﬁr,'12 mile routes,.only one of
which was used in an experiment at any one time. This allowed a high
concentraticn of police effort on an experimgntal route when this was
required without plgcihg any unduz strain on the police. resources available.
It also allowed for diffe?ent FPhases of the Project to use an experimental
route uheré there was risk of a carry-over effect from the experiment of the
crevious Phase. In the event, the two southern routes provided impractical
as experimental rputes,'when cne was sevgrely affacted by the opening of an
aiternative section of motorway, and Durham Constabulary's responsibility

for policing a large section of the other ceased with a change of police

force boundaries. 46~



The four routes were designated as follous:- (see map, Fig.2)
Route 1 - A1 F;om Aycliffe interchange to Cock G' The North
roundabout. The Southern part of this route, Rushyford
roundabout tﬁ Aycliffe interchange was redesignated A167
bn the opening of a further section of A1(M) on 15.10.67.

Feoute 2 Cock 0! The North to Gateshead boundary. (Large scale
engineering and extensive tiversions occurred on this route
after 14.8.68). Phase 4 of the experiment (see beJ.mllu for
Phases) was terminated on this route on 13.8.€E. I

Route 3 County Boundary at Yarm (on A19) to the intersection;df the
A19 yith A179. The southern péft of this route beca@e the
responsibility of the new Teeside Constabulary from {.4.68, but
the new force continued to collaborate with the project and
supplied reports on motor patrols.

Route 4 " A179 Jjunction with A19, north fo.monkwearmouth bridge,
Sunderland. Accident rate was recorded %crlthis route, |
excluding the section Sunderland Art College to Monkwearmouth
bridge, owing'to_the urban character of this section, and the

~introudetion of one-way systems, thus preuentiﬁg coemparison with
earlier accident data.

The expefiment started with a control 'phase, in which normal police
practice continued on all routes. DOuring this phase the amount of police
patrolling was recorded for each route. The second and third phases were used
to test the effect of, first two extra patrol cars and then seven extra patrol
motor cycles on Routes 2 and 4 respectively.

For.the last phase, Phass 4, a chaage in tactics was tested, in uhiéh
a system of "Pulsed Patfolling" was used to patrol routes 2 and 4. In this
system, a force of 4 motor cycles was used alternateiy on routes 2 and 4 for

" successive 10 déy periods. It was suggested that an effect might be built up
during the period a 'pulse' was in operation, and that drivers, remembering the
récent heavy patrol levels might continue to exercise greater care during the

perind the pulse was "off" and on the other route.
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Phase 1

Phase 2

Phase 3

Phase 4

The four phases were thus defined as follous:-

The. period 8.8.67 to 19.11.67, a tdtal of 103 days, of which
61 were prior to the introudction of the 1967 Road Safety Act
("The Breathalyser Lauw") and 42 subsequent to this. Mo

modification to existing police practice were introduced on any

of the four routes.

Phase 2 ran from 20.11.67 to 11.2.68, a tota: of 84 days. In
this period foutes 1, 3 and 4 were continued as controls, but an
additional two patrol cars were allocated to route 2.

Phase I ran from 12.2.68 to 19.5.68, a total of 98 days. Roupes

\

1 and 3 were used as contrﬁls,.and seyen additional motor cycle
patrols were allocated to Route 4. [Motor cycle patrols were
preferred for Route 4 because of the road conditioﬁs (narrouw,
undulating road). _ |

Phase 4 ran From 27.5.68 to 14.8.68 on route 2 but to 30.9.68
on.routes 1, 3 and 4, Except for route 2 the duration of this

phase was 127 days, (79 days on route 2). In this phase

routes 1 and 3 were controls, while an additional force of 4

-motor cycles was used, in alternating fashion, in successive

10 day periods on routes 2 and 4 in the hope for some evidence

of the Ycarryover" of the sharp pulses of patrolling.

The experimental design, in terms of Routes and phases is summarised

in Table 4.2.1. below.
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SPECIFICATION OF ROUTES, PHASES AND EXPERIMENT PERIODS

TABLE 4.2.1

Experiment

Phase 1*| Phase 2 Phase 3 Phase 4+
59.8.67 20.11.67 12.2.68 27.5.68
to to to . to

19.11.67 11.2.68 18.5.68 36.9.68

Route 1. Trunk Road. A.1 from .
1 trol 1

Cock U' The North Roundabout to Control Contro? Contro? Control
Aycliffe Interchange.
Routa 2. Trunk Road A.1. fraom
Gateshead Borough Boundary to LContral First Control Third
‘Cock ' The horth Roundabout. Experiment Experiment
Houte 3. Trunk Road A.15 from
Junction with A.179 Road to Control Control Control Control
North Riding County Boundary.
Houte 4. Trunk Road A.15 from
Nonkwearmouth Bridge, Sunderland Control | Control Second Third
to Junction with A.179 Road. Experiment

* Phase 1 was sub-divided
at midnight 6/9.17.67 to
allow analysis of introduction
cf breathalyser.

+ Except Routas 2 which
terminated on 13.6.66 due to
extensive road improvements
commencing.
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4,2.2., External Influences and Corrective Action

In the previous section a number of these external influences have
already been mentioned briefly. The introduction of the controvercial
breathalizer law orn $.10.67 was the-first such influence to affect the
experiment. As a result of this the controi phase_wés extended beyond the
length which had originally been intended, to allouw some assesment of its
effect on all the routes, before that influence was distortsd by the
additional effect of the extra patrols on Phase 2. Soon after tﬁis on the
15.10.67 a further section of the A1(M). motorway was opened, and Fhe section
of Route 1 from Aycliffe Interchange to the Ruéhyford roundabout was re-
desigﬁated A167. This change was anticipated from the start of t%e experiment,

and it was envisaged that some time would be needed on this routé to assess
' the.eFFect of this change before it could be used as an experimental route.
In the event, it was thought safest to keep Rﬁute 1 for control use only,
throughout the experiment,

on 1st April, 1968, the Teeside Constabulary was formed, incorporating
the Stockton-Division of Durham Constabulary, which took with it responsibility
for policing route 3 from Wolviston South toSthe old county boundary. The new
Force agreed te co-operate with the experiment, and continuéa to furnish
-information about both patrol levels and accidents coming to the notice of the
police. However, Teeside had rather less patrol §trength from which to draw any
enhanced patrol levels, so it was decided From.the date of the formation of
the new force, to try to maintain patrol levels as nearly as possible to the
patrol levels formerly ‘operating on th%t part of the rcute. As a result of this

'qute.S also was retained as a control route throughout the exneriment.

On 14th August, 1968 ?xtensive diversions and road works started on:the
north end of Route 2. Some road works had been anticipated, in order to bring
the road from dual carriageway sténdard up to two lane motorway sténdérd, but
the disruption of traffic which actually took place was far in excess of what
had been anticipated, and the experiment was drawn to an early end at that date

on Route 2.
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All other external influences were deemec sufficiently minor to be

controlable statistically, or to be negligible.

4.2.,3, Design of Data Collectina Systems

Patrol Levels The allocation of patrols to routes, and the releasing

of patrol officers for other duties, throughout the experiment were at the dis-

\
\

experiment team. Changes in patrol level were agreed by the experiment team,

cretion of the Operational Commanders, and outside the control of the

They were then discuséed with the operational commanders Qho were responsibla
for implementing the changes. The actugl patrglling achieved was measured
directly by a flotor Patrol Form (see Documenté 1 and 2).

The purpose of this form was to give an unbiased record of the actual

" patrolling taking place. For this reason it was decided that this document
: ' N
\

should not be incorporated intoc the management and control system Tor police
patrol;, but should be forwarded directly and anonymously by patrol officers.

On 10th August, 1967, one week before the experiment started, copies
of Document 1 were distributed among the patgol officers likely to be involved
in the experiment.' At.a meeting of all such officers they were briefed by
members of the experiment team, about the experiment and its aims, and the
patrol form, its purpose and its relation to the-project. Special stress was
laid on the anonymity of the form and the fact that it would not be used to
assess an individual's performance. Document 2 was issued in place of Document
1 part way through Phase 1, the extra information requested on that form was
used as a basis for anciliary investigations discussed in Section 6 below.

On two selected days per month identifiablé poiice vehicles other than
patrol cars were also required to fill in motor patrol forms whenever they
travelled along any of the four routes. An iﬁitial assumption that these
returns could be easily distinguished from returns by patrol crews proved
incorrect in the‘respect of patrol cars driven by ciuilia?:driuers. Therefore

at -the start of Phase 4, when the patrol form was slightlylﬁpdified to include
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the routes on which offences were detected, it was reissued in red for use by
patrol crews, and in green for use by other idanti%iaple police vehicles on
the selected days. The analysis of patrol time on routes contained in figures
7 to 11 is based solely on returns by patrol cars. Patrol data for the first
three phases has been cleaned of returns.by other identifiable police vehicles,
in so0 far as this was possible from an examination of call signs. Analysis of
the Green form returned indicates that the returns which could not be extracted
in this way are likely to be negligible,

The patrol forms were so designed that they could_be used directly as
punching documents. The informatien containéd in them was transferred to punched
cards and then analysed by compytér. Greater accuracy could thereby be achieved,

uwhile the volume of data was such that manual analysis would have been impossible
without an additional member of the research team. Unfortunately there were
delays in obtaining a satisfactory working programm occasioned in part by the
late commissioning of computer, system used (the Northern Universities Multiple
Access Cémputar, "NUMAC", an IBM 360 model 67).‘ This resulted in planning
decisions for later phases being made, with only the overall phase totals of

pétrol time being available for each routé,hfrom earlier phasés.

Accident Rates The system for collecting accident data was grafted onto the

existing system. It was agreed that whenever a punch;d card was prepared at
‘police headquarters for an éccident on the A1, the A167, or the A19, then a
duplicate card should be cut and this -should be forwarded to the research project
team. The precise location of the accident was written on the card, and so
when this card was received by the project team it was cpded more precisely.
for route and location, and this code was punched ipto a field on the card,
which would otherwise havé been blank.
The data was again analysed by computer, and agéin the late commissioning
of "NUMAC" caused full information on accident data to be delayed until near the
..end of the.project; |
In the interim period before computer results were obtainable, the monthly

tabulation of accidents statistics by the police for intesrnal use, was monitored
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as a‘possible indication of the progress of the experiment. By June 1968
the apparent decrease in accident figures on both A1 and A19 were so pronounced '
as to lead to suspicion of their accuracy.

A Qpnt check revealed discrepancies in these statistics. The extent of
the discrepancies is apparent from table 4. 2. 2 below in which the abstracts
from the flonthly Accident statistics relating to A1 and A19 are compared for
June 1963 before the mistake was corrected, and August 1968, aftgr correction.
These are clearly inconsistent. %

Table 4.2.2. EXTRACTS FROUH HOKTHLY ANALYSIS OF ACCIDENTES

Juna 1968 (hefecre corresction)

i Total
Monthls Prog. Total for
Fatal Ser. Slt. Dam. o'oY fFat, Ser. Slt. Dam. end of
Total 3
una
1968
A.1 (®) - - 2 4 - 6 - 3 22 49 T4
A.1 Trunk 2 1. 4 19 26 5 8 42 106 | 161
A.15 - - 2 2 4 2 3 28 16 65
August 1968 (after correction) i
) ) Total
for
Fatal Ser. Slt. Dam. oMY pat. Ser. Sit. Dam.  end of
Total
August
1968
A1 (M) - - - 2 2 - - 3 3 6
A1 Trunk 1 1 14 17 33 6 14 88 203 311
A19 Trunk - 2 5 6 13 4 22 89 142 257

At the end of the project, an amalysis of Durham Constabular* Headquarters
accident cards and the duplicates received by the project team revealed a number
of accidepts for which duplicates had not been received. Thess ommisions were
then corrected.
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Much of the earlier accident data was stored on an early type of punched
card, which used holes in the shape of a figure 8. It was only after sxtensivs
enquiries that equipment was found which could sort these cards, at the Ministry
of Social Security in Longbenton, Newcastle-on-Tyne. When cards relating to the
Al and Al9 had been sorted from the much larger volume for all accidents in the
Durham Constabulary area, these cards ‘had to be repunched onto conventional
punched cards. Some ecards for accidents on part of the Al9 also had to be
punched from manuscript sources. These were the part of route 4 in the
Sunderland Police Force Area prior to ifs amalgamation with Durham Constabulary
in April 1967, and the part of route 3 in the Teeside Constabulary area, after
its formation in April 1968. | - ' \\

Traffic Volume It has alreadv besn stated that the project team was led to

believe that Durham County Surveyor's Department kept extensive records of
traffic volume at intervals along both routes. When it was too late to have
traffic counts made specially for the projects, it was discerred that the
County Surveyor'é Department'!s records were made on different parts of the
road, at different times of the year, and in different years without any of these
parameters being kept constant. Thus any real changes in traffic volume might
Have-ﬁeen the result of seasonal variation, a long term trend, or different |
levels of useage on different parts of the route. Further; this data was
modified by multiplication by a scaling factor derived from national data,
Thus data taken in January was multiplied by 2.33 to convert to 'August traffic flow;.
Comparison with local traffic courts (see figs.3, 4, 5 and 6) indic;tes that this
figure is totally unrealistic under local conditiﬁns.

| It was therefore concluded that the Surveyor's Department's data was unsuitable
for purposes of the experiment, and so the alternative source of data provided
by the Tyneside Conurbation Traffic Survey was used instead.

This survey had twé fixed survey points, one at_the very northern end of

Route 2 and one a few miles north of the northern end of route 4. Data was
extracted for one week in each month from Deceﬁber 1966 t; September 1968, and

from this average daily traffic flows were calculated (éee Figs. 3, 4, 5 and 6).
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4,3 ANALYSIS OF RESULTS

4, 3. 1 The Traffic Flow

- It has already been pointed ouF in the prévious section that the trafF;c
flow information available from the County Surveyor's department was inadequate
for the purpose of the experiment. The data supblied by the Tyneside
Conurbatién Traffic survey is the only alternative traffic flow information.
The traffic volume pa;t each measuring point in a sample week for every month
between December 1966 and September i968 are bresented graphically for the
Al in Fig. 3 and for the Al19 in Fig. 4. As may be seen by reference to
these graphs there is no indication of any appreciable trend or seasonal 
variation. A similar conclusion i; reached if traféic volume between B-a.m.
and 6 p.m. is examined (Figs. 5§ and 6).

It was assumsd that no appgeciéble cHanges in traffic volume had
occu;red throughout the two routes, and the rem%ining analysis neglects
traffic volume as an uncontrolled variable, and assumes it to have é
éontrolled, constant value.

There is no.proof that the full lengths of the Al and AlS9 used in the
experiment, experieﬁced the'same constant traffic volumes observed at their

northern ends.

4., 3, 2, The Patrol Levels

The patrol forms completed by Motor Patrel Officers wafe analysed by
computer to produce the histograﬁs of average daily patrol hours performed
on each route, shown in fFigs. 7, B8, 9 and 10. When plans were being laid
for Phase 3, the average patrol hours produced in Phase 2 on the experimental
route (route 2) were compared with the average patrol hour on the same route
in ghs qontrol phase.

"At that time these two figures appeared very much the same, and the
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reason suggested was the dissipation of the extra police effort

by travelling time to their assigned routes, and by police duties other than
patrolling. It was then concluded that two cars was tbo small an increase to
" make any appreciable difference. -That was why an additional seven motor

cycles'uere'requested for the third phase. - s

Though therg wage ﬁo marked rise in the overall reported pat:ol hours on
route 2 between Phase 1, and the first part of ﬂﬁase 2,'i£ would appear frcm
Fig. B that a more likely explanation for this is that a substantial increase in
satrol hours performed did occur, but that this occurred simultaneously with a
near exponential decay in the propor£ion of patrol hours pefformed vhich were
recorded on a motor patrol form. An sven morelpronouncéd deeline in reco%ded
) patfol time was experienced on Route 1 which was a control routs throuéhodt, and
should therefore have experienced near constant patrol levels. The effect is
discgrnable on Route 4,'thaugh siightly less_marked, but there is very little
evidence of it on Route 3, though there is a very pronounced drop in the reported
patrol léve;s'after the formation of Teeside bonstabulafy in April 1968. Further
evidence that the fall in reported patrolling was caused by a fall in reporting
rather than a-Fall in patroliing, is apparent from the changes in the level of
) repo;ted patroi activify in May 1968‘when a red modified motof patrol form was
brought in to replace the white originai. ]

This minor modification, coupled with a limited amount of rebriefing created
what appsars to be an astonishing renewal of interest in completing the patroX
forms. This Tenewal of interest appears to have beeﬁ short;lived, and reported
patrel hours again begin to decline rapidly. |

It is of course possible that the above épeculation is incorrect and that
the data presented in Figs. 7, 8, 9 and 10 are substantially the true record of
the patrolling which took place. This possibility has been discounted by ali
the senior police officérs consulted, and by the project téam.

Reverting to the assumption that the proportion ;F patrol hours which were
recofded declined steadily over the first three phases, if-is possible to estimate
the increases in actual patrolling which took place in phase 2 on Route 2 and in

Phase 3 on Route 4. This may be achieved using the trends in reported patrolling.
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In this way it is estimated that patrol levels were very nearly doubled for the
'second phase on Route 2, and that pafrol levels were very nearly trebled for
phase 3 on Roﬁte 4. A similar assessment was not atéempted for Phase 4 because
of.the effect of an apparent widespread rénéwal of interest accompanying the
introduction of the red version of the motor patrol form.

Reference to Fig. 11, in which reported patroil time in Phase 4 is analysed
by the ten day pulse periods shows that, at least in the early stages the
designed alternation between high and low patrol levéls did in fact occur. The
mean level of patrolling on either route when a .pulse was "of f" was approgimately
_half the level of patrolling when the pulse was "on". ¥--

The results of the use of the llotor Fatrol form were uéry different tgan'
had been expected at the start of the experiment. The experiment team had been
1ea to believe, as several senio- police oFFiéers appeared to believe, that if
patrol officers were explained the purpose of  the form, ana left in no doubt how
to fill it in, and if the Chief éonstable i§sued 2 fo?ce order that the form
-should be filled in, then in a disciplined force the proportion of patrol officers
who would ignore this order would be negligible. flost senior police officers in *
Durham Constabulary now concede that this did not occur. qum-the point of"
view of Folice force organisation and control, this in itself seems to have been
a2 worthuhile discovery.

In view of the foregoing discussion of the response of patrol officers
who should have returned motor patrol forms regularly, and who had been care-
fully briefed, it was fzlt that little emphasis éhould be placed on the results
of the occasional returns by other identifiable police vehicles. Those returns

received for routes 1, 2 and 4 were relatively negligible. However on Route 3

the levels reported by Panda Cars were considsrably in excess of the patrol

hours reported by motor patrol vehicles.
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4, 3, 3 The Accident Levels

In Section 13 at the back af this thesis there are two sets of graphs which
show the accident rates on the four routes. Figs. 13, 14, 15 end 16 show the
historical accident rates over the 24 hour day for each phase on each roote,
while Figs. 17, 18, 19 and 20 show the corresponding information for the ten
hour daytime period 8 a.m. to 6 p.m. over which all patrol changes were
concentfated. In all cases these data havebeennormalisedto 100 day periods, to
facilitate easy comparison between phases, A comparison of Phasés for each
route ;eveéls no pronounced seasonal variation in accidents. Th%s tends to
support the assumption in Section 4. 3. 1 aone, that traffic voﬂume has no

appreciable seasonal variation on any df the routes. 5

Another feature, very apparent from these graphs is the cons%stent largé
drop in accidents on roufe 1 in the last three phases, following the opening of
the Bradbury section of the A1 (M). For this reason, the analysis of the
next section only uses data from the period after this length of lotorway was
opened. | ' l

" The ne#t feature apparent from these graphs is the lack of any magor
depression in accidents when any bf experimegts were in progress, compared with
the fluctuation in accident rate experienced in the normal accident history of
the routes. This comparison is not the basis of the statistical analysis in
the next section since historical accidents are subjeet to influences of which
the experiment team had no control and no record. Such influences would. include
the level of policing and engineeting modifications. Only accident data for the

period of the experiment when all such factors were carefully monitored, are

therefore used for the statistical analysis which follouws.
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.4, 3. 4 Statistical Analysis

The statistical analysis of the accident data has been restricted to the
perind & a.m. to 6 p.m. when a patrol car would be visible. The period eliminates
most of the effect in the introduction of the "Breathalyser" Law (Road Traffic

Act “957,. Fhase 1 on Route 1 was restrictec to the 35 days subssquent ts the

opening of the motorway, on 15 Uctober 1567, to eliminate the resultant effects
of changes in traffic volume. Similarly, Phase 4 on loute 2 was curteiled to
7S days by major road works on a large section of the route which started on

14 August 1968. The number of days in phase j on route i, m (i,!j) are tharefore

as shouwn in the following table:

" Table 4. 3. 1 Number of days in Phase j ﬁn Route i (m(i,j)) i
Cj= j=2 j=3 j=4!'

i= 1 35 g4 | o8 Y.

i=2 | 13 | e | o8 79

i=3 103 84 08 127

i=4 103 84 98 127

If the experiments carried out have no statistically significant effect, we
would expect the number of acciden£s in any phase j; on any.route i, to be
approximately equal %o t(i) s(j) m(i, j), where & t(i) = 1 and where t(i) is

a Féctor dependiﬁg'only cn the route, and s(j) is a seasonal factor, depending
lonly on the phase. In this case the.difference befween £he estimate of the
acéidents in phase j on route i, e (i,j) and the actual number of accidents
n(i,j) would be axplicable as random variations. In order to derive values of
e(i,j) = t(i) s(j) m(i,j) it is necessary to obtain velues of t(i) and s(j)
which make the estimate e(i,j) 'nearest'! the number of accidents n(i,j). This
is done Ey the method of maximum likelihood (Ref.18). This method indicates

that the required values of t(i) and s(j) must satisfy the equations:-
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£(i) Em(i,5) s(j) = Zn(i,3) for i = 1 to 4,
J BN
= Sn(i,j) for J =1 to 4

s(J) %m(i,j) t(1)
- | I

and S’=t(1) = 1
Ref. 18 also shows that with values e(i,j) so derived, and for large values

of n(i,j)., the statistic )(2 _ SZL(”(i’j) _ e(i,j))2 )

I BT 7% B

has a chi-

squared distribution with nine degrees of freedom. The size of X2 is indfFative
"of the degree.to_whiCh e(i,j) is a good estimator of n(i,j). If X2 is sma;l then
differences of this magnitude are likely to arise from purély random variations,
and there is no justification for glaiMing that the experiments had any significant
éffect on accidents. Reference to a standard table of values qf X2 indicates |
the probability that a value of X2 as large aé the onme encountered could have
arisen from random causes.
For Injury and Fatal acqidents in the period 8 a.m. to 6 p.m. the number

of accidents in phase j on route i, n(i,j) is given in the following table:- .

Table 4. 3. 2 Values of n(i,j) for Injury and Fatal accidents (8 a.m. to 6 p.m.) ~

.1 j = 1 j = 2 ‘j =3 j = &4
=1 3 8 7. 22
i-2 20 22 10 14
i=23 22 17 17 25
i=24 12 13 14 14

This produces the following values of s(j) and t(i):-
s(1)
- £(1)

Hence e(i,j) is given by table 4. 3. 3

.7143 s(3) L4898 . . s(4)

.£640

6311 s(2)

.2060

. 1866 t(2) = .2927  t(3) = .3148  t(4)
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Table 4.

e 4
Je

3

(¢ a.m. to G p.m,)

Values of e(i,j) for Injury and Fatal accidents

i=1 j=2 j=3 j=a
i=1 4.1 1.2 8.0 15.7
i=2 19,0 17.5 14,0 15,4
i=23 20.5 18.9 15.1 26.5
i=2=4e 13.4 12.4 9.9 17.4

(n(i,3) - efi,)?
e(isj)

From tables 4. 3. 2 and 4. 3. 3, we may tabulate values of

which is done in Table 4., 3. 4.

Table 4, 3, 4. Note all values are positivé, (+) following an element indicates

that the corresponding element of n(i,j) was larger than that of e(i,j) and (-)

indicates the converse.

-
J=1 1] J=2 j=3 13=4
i= 1 0.3(-) | 0.9(-) 0.4(-) 2.5(+)
i=2 0.1(+) | 1.1(+) 1.1(-) 0.1(-)
183 0.1(+) | 0.2(-) C.2(+) 0.1(-)
i=4 0.1(-) | 0.0(+) 1.7(+) | 9.7(-)

This giveé a value for X2 of 9.6 which is exceeded by random Fluctuations;
with a probability of a little more than .3 (1 in 3). Any effect on Injury
accidents that migHt have been achieved in the experiments are therefore not
distinguishable from random Fluctuaéions in Injury accident levels. Reference
to the signs in brackets in table 4, 3. 4 for i = 2 and j = 2 and for i = 4
and j = 3 shows 'that the actual number of reported accidents was in fact higher
than expected when extra patrols were on, though the increase was not.statisti;
caliy significant. This suggests that a higher proportion of accidents weré
reported when extra police were readily available.

Consider in the same way, all the reported accidents in the period

8 a.m. to 6 p.m. These are given in table 4. 3. 5.
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Table 4.3.5

Values of n(i.j) for all reported accidents (8 a.m. to 6 p.m.)

=1 j=2 j=3 j=4
i=1 14 24 19 45
i=2 82 82 51 81
i=3 62 53 64 73
i=24 36 29 38 43
This produces the following values of s(j) and t(i):-
s(1) = 2.098 s(2) = 2.2381 s(3) = 1.7551 s(4) = 1.9366
t(1) = 0. 1502 t(2) = 0.3652 t(3) = 0.3066 t(4) = 0.1778
and hence ‘the following values of e(i,j):- |
~Table 4.7.6 Values of e(i,j) for all reported accidents (8 a.m. to 6 p.m.)
i'
j =1 J = 2 j =3 i j = §
i=1 11.0 28,2 25.8 36.9
i=2 78.6 68.7 62.8 55.9
i=3 £6.1 57.7 52.8 75.5
i=4 38.3 33.4 30.6 43.7
l

From tables 4.3.5 and 4.3.6 the following table of values of

(n(i,1) - e(i,1)?

e(iij)

is derived.

Table 4.3.7 Velues of (n(i,)) - e(i,3))"

e(i, )

(A1l these values are positive but

are marked by (+) to indicate that n(i,j) is greater thar e(i,j) or by (=) to

indicate the converse.)

j = 1 J = 2 _] =3 j = 4
i=1 Jo5(+) 0.6(~) 1.6(-) 1.5(+)
i =2 0.1(+) 2.6(+) 2.2(-) 2.4(-}
i=2z 7.3(-) a.4(-) 2.4(+) 0.1(-
i= 4 0.1(-) 7.6(-) 1.9(+) 0.0(-;

From table 4.,3.7 a value of X7 of 16.0 is derived, and consulting chi-squared

. Ly s - W2 . . . :
tables, the probability of obtaining a value of X as high as this or higher

from random causes is found to be a little over .05.

That

S

i

on a little over

1 in 20 occasions differences betwesn actual and expected numbers of accidents

might have been as large if the experiment had no effect at all. The changes
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in aecidents observed are therefore not statistically significant at the 5
level. |

There are, however, strong indications that a change in the accident
rate might have taken blace, and the elements corresponding to Fhase 2 on Route
2 and Phaée 3 on Route 4 both make large contributions towards X2 and in both
cases the number of accidents reported are larger than expected. This tends to
indicate that the proportion of accidents reported increases more than
sufficiently to compensate for any deterrent effect of extra patrals on
accidents. Ancther large element in Table 4.3.7 corresponds to Phase 3 on
Rdute 2, supporting to some extent the proposition that there might be quite a
long memrory effect from a higher level of patrolling. It should, however; bg
. noted that a high-element occurs for Phase 3 on Route 3 with no apparent éause
except perhaps that there may have been an increase in the actual amount of

patrolling which was not designed.(see Fig. 9).
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4.4 CONCLUSIONS

From the first project, there was no clear, detectable relationship between
‘the levels of police patrolling and of reperted accidents oﬁ trunk roads, bithin
the limitations of the experiments. For significant results tc have been obtained,
_ a.large percentage change inrthe accident rate would have been required (see Fié.l).
The experimental design also precluded the rdetection of very long term effec ts
of police enforcements, and the detection of any deterioration in the accident
position with very low levels oflpatrolling. If this latter effect is the case,
it could only be detected by operating patrols on some routes at very low levels
for a considerable period of time. If the'effgct were thereby detected, it
might bé.achieved at the cost of considerable loss of life and serious injury.-
This was not a risk which the Police who co-operated with this experiment were
prepared to take.

There is some evidence from the project of a rise in reported non-injﬁry

accidents in the presence of increased patrolling. This could be indicative of
@ rise in the proportion of such accidents coﬁing to the attention of the police.
Furthap experiments to relate the cost of patrolling with'the benefit which
" might result in reduced accidents, should therefore ideally derive a source of
- accident data independdnt of the police. _Une possible source of such data
would be.the combined records of the insurance companies. The effort required to
obtain and collate such data would be well.beyond the resources of the Durham
team.

From experience_of trying to use Durham Surveyor's Départment's traffic
flo@ data, it has become apparent that a number of modifications in their procedufe
would benefit all who use their data. It is clear that adjustment figures which
are based on assumed seasonal differences in traffic flow of as much as 230% are
. totally inappropriate for these routes. More appropriate seasonal factor should
therefore be found, of the practice of seasonal correction should be abandoned.

Traffic counts would be of greater.use if they we}e made simultaneously
along a section of road, or at a single point at various times thréughout the year,
or at a single point at the same season in successive yegrs. I understand that
the Durham practice for o}ganising traffic couﬁtingjis by no means unique. These
conclusions would therefore have much wider application tham to Durham County

alone. -64-



The project experienced serious weaknesses in the control of the
police activity for the experiment, and particularly in the contrel of information
received about police activity related to-the project. It was therefore concluded
that in én expariment of this type ;t is essential to restrict the poliee
officers concerned with the project to as small a team as possible, and
to integrate the command structure of this team, with the experimental team
conducting £he project, in so far as thié'is feasible. This conclusipn had

a great influence on the organisation of the second project (see Section 5.3

below).
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5, THE EFFECTS ON DRIVER BEHAVIOUR OF

CHANGES IN POLICE PATROLLING

5.1 GENERAL
In the previous section it was shown that any further experiments into
thé relationship bet@een police patfols andlaccidents would requires-
1. A mﬁre suitable source of accident data, not available
to the Durham team.
2. A tightly -controlled team pf police officers performing the
patrolling.

3. So large a volume of accidents for a moderate-change to show as i

significaﬁt, that an extensive network of roads would be required.

Considerable Major Road works would have prevented such a scale

of experiment within the confines of the Durham Constabulary Area,

while extension to énother pol;ce force grea would have made tight

control 6f the police effort quite impossible.

Further .use of accidents for‘assessiﬁg police effectiveness had therefore
to be ruled out. The question then arose whether an examination of police
effect on various aspects of driver béhaviour could serve any useful pﬁrpose.

It seeﬁed clear that if the police are to affect accident levels they must do
‘'so by inducing drivers to improve-their driving behaviour. Conversely if driver
behaviour is improved then this should inevitably have some effect on the
probability of an accident occuring. ‘

Without knowing how much various changes in'driver behaviour affects the
accident rates, it is nct possible to assess th value of different levels of
policing, merely by examining their effect on driver bebaviour. It is therefore
not possible to use changes in driver behaviour to determine optimal patrol
levels. Howsver, assuming that is is possible to evaluate whether one set of
. driver behaviour iSEbetter than another, then it is pdssible to use driver
behaviour to evaluate the rélative merits of two equally expensive patrol

tactics.
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In phase 4 of the first project a system of patrolling, referred to
as pulsed patrolling was tested experimentally. No conclusion could be
drawn from the effect on accidents, however some ressonably favourable reports
were received from some of the patrol officers operating the scheme.

It was therefore decided to test a pulsed patrol scheme against a
conventional uniform patrol scheme, using the same police resources, bx
examining their respective effects on drivef behaviour. Before this

could happen it was necessary to experiment with a number of possible
measures aof varioﬁs aspeéts of driver behaviour, and these pilot experiments-
.are described in the next sectiaon,

After the completion and evaluation of the pilot expe?iments a project
was devised for the testing of pulsed patrolling against uniform patrolling
using various meastures of driver behaviour. A proposal along these lines
(Appendi§ 3) was submitted to the Home Office Poliéé Research and Development

Branch and to Durham Constabulary, and received the support of both bodies.

5.1 THE PILOT EXPERIMENTS

5.2.1 The Purpose of the Pileot Work

In order for a measure of driver behaviour to be acceptable for
experimental purposes, it should.be objective. For measures depending on the
subjectiveeassessment of the observers it would be very difficult to maintain
a consistant standard of asesessment throughout a long experiment. Judgements
made on the basi; of such measurements might well be influenced by the bias of

the observer in favour of one method of patrolling rather than another. Further,
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subjective assessments coﬁld give rise to problehs in the statistical analysis

.of the significancg of results.
Another reguirement of an acceptable measure of driver behaviour is that,

with a reasonable observation period, sufficiently tiéht confidence limits

;an be placed on ohserved mean results, Fﬁr a reasonébly small change in the
measure to be detectable as statistically significant. If this criterion is
not fulfilled then material changes observed under two different patrolling
systems will Be indistinguishable from random fluctuations.

A third requirement for a measurement of driver behavicur is that a suitable
site should exist for the observation of this aspect of driver b?haviour, qithout
éhe observers causing dange; to themselves, or other road users,iwithout their
influenéing the behaviour they set out to observe, and_without téeir being too
exposed po the elements. These requirements usually amounted to there being
a place where the observers could observe thé aspect of driver béhavioun from
a vehicle which was séfely and inconspicuously parked.

It uas_envisaged that the secoﬁd project would -take pléce on theiméjor
roads in the North East corner of the County, and so pilot expérimentsiuere
-ponducted-in that area. Prospective measuréﬁ were assessed by the three criteria
above. UWhere a measure proved unsatisfactory, reasons For;this are given.

The assessments of possible measures of driver behaviour follow in sections

5.2.2, to 5.2.6.

5.2.2. Left and Right hand turns

Left and right hand turn accidents is the largest category of reported
accidents in the Durham.Constabulary Area. These accounted for Bﬂ'ﬁf all
reported accidents in 1968. The Highway Code describes three stages in the
correﬁt execution of a left or right hand turn. These are:-

1.- Check the mirror.

2, 5Signal intention.

3. Take up the correct position and turn.
' -68-
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It is not possible for an observer, no% in a vehicle, to determine whether the
driver checks his mirror before executing a turn, HNo suitable measure was
therefore possibly related to this aspect of turning behaviour.

Two properties of the signal were cansidered as possible measures of
Ariuer behaviour. The proportion of drivefs who made a signal bsfore turning
was examinad at a tsst site, but it was found that the proportion was so high,
‘that a considerable amount of data would have_been required in order to have
detected a significant improvement. This measure was therefore abandoned as
unsuitable. The distribution of the time and distance between the signal and

the turn is another possible measure. No field trials were used to test ithis
- . ‘! -

!

~in practice. '

It is difficult to conceive of a measure of the execution of the actual
turn which is not highly subjective. Any concept of correct positioning would

inevitably be ruled out for this reason. Ghé possibility would be the
distribution of the time between a vehicle turning right across a main road,
and an oncoming vehicle passing the junction, This however would be influenced
-considerably by the speed of the traffic stream, which might itself be
influenced by changes in police patrolling. Further this paE;ameter might
bear'little felétionship to the risk involved in the manosuver. An oncoming
vehicle which had been forced toc brake sharply, might take a relatively long
time to actually pass the junction, while an oncoming car which had signalled
by flashing its headlights might pass the junction quite safely a very short
time after the turning vehicle had crossed its'path.

Similar objections might be raised to a heasure.based on the position
of the oncoming car when the manoeuver was performed.

Another similar measure is the proportion of turns in which the
onéoming car brakes as a result of a turn in front of it. - Here again difficulty
would be encountered_with drivers who braked first to allow traffic to turn
in front of'them. This evént could also indicate a deterioration in turning
behaviour or an improvement in the driving performance of oncoming vehicles.
With all measursments based on the interaction of turning aﬁd oncoming vehicles

difficulty would be experienced in obtaining sufficient data to provide the
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the desired narrow confidence interval.
No satisfactory measure was found for any aspect of drivers' performance

of right or left hand turns.

5.2.3. Qvertaking

Improper avertzking is another toﬁmon céuse of accidents. In 1968, 6%
of the reported accidents in the Durham ConstabQIary Area were believed to-have
been caused this way.

Thers are many situations in which the highway code recommends that drivers
should not overtake., Road markings also often indicate where overtaking would
be'ﬁazardous. .In thes®s situations the number of overtakings which may be
observed in a reasonable observation neriod éppear from test observations to
" be gquite small. It would therefore be very difficult‘to establish the
réquired narrow zonfidence interval.

Over a longer stretch of winding rqad, the number of oﬁertakings may be
sufficiently large to provide the recuired accuracv. On such a roac it is
normally not passible to find a vantage éoint wﬁere all overtaking may be

observed simultaneously. However it is poésible to record the order in which
vehicles entér a lqng section of winding road, and the order in which they
leave it. .The degree to which the second s=2gquence differs from the first is
st;ohgly related to the minimum number of oyertakings which can take place.
A number of pilot experiments were conducted on this principle using the South-
bound stream of traffic between Cnid Hesledon RailwayIBridge and Eagle Hall Bank
on the AlS trunk road. .Tha sequence of vehicles past each obsarver was recoerded
using as the main identification the registrationiﬁuﬁber. Where this was obscure,
or difficult to read, and time permitted! other salient features were also
recorded, -

Recording was performed onto portable tape recorders for the pilet

experiments, but considerably mechanical problems were encountered with these



instruments. When this measurement was modified for Project 2, porfable
dictating machines were used instead, and these proved much easier to use and
‘'more reliable.

The recordings were transcribed and.then compared. Because vehicles

Joired and left the route between the two observers, not all vehicles in one
list were in the other. The measurement concentrated on those vehicles in
common between the two lists. The number of vehicles in this common list was
computed together with the minimum number of.these which had toibe deleted
before the remainder passed both observers in the same order. in the pilot
experiment buses and police patrol vehicles were both ignored since both were
very likely to stop en route. {

Four pilot measurements were made, and are presented in table 5. 2. 1
below. The first point referred to is at Cold Hesledon Railway bridge, the
first observer passed by the Southbhound strgam of traffic. The_éeconﬁ point is
the observer at Eagle Hall Bank, passed by the stream of traffic as they leave
the winding overtaking section of road. !

Neasurements 1 and 2 took piace bétween 11.15 hours and 12.15 hours.
Measurements 3 and 4 both startéd at 14.45 hours, but measufement 3 lasted 2
hours while measurement 4 had to stop after only one hour.‘ For measurements
2 and 4 there was intensive local police supervision, while for measurements 1
and 3 police supervision was normal,

Al measurements suffesred to somz extent from the poor performance of the

recording eguipment, but msanuremant-ﬁ was particularly badly affected by inter-

mitent breakdouwn.

0 . - I iin, No.| .- .
fieasure No. past |.Mo. past No. in ! £0°5E%| % of oL
ment ; . - s L + : :
' 1st point | 2nd point wmnon deleted in common
Number :

1 168 - 243 132 18 14

2 251 242 204 28 14 -

3 399 463 319 39 12

4 373 299 218 16 7




 There is clearly no significant difference between the ¢ of the list in
commen uhich had to be deleted for measurements 1 and 2. The chi-square test
is obviously not strictly applicable in this case since a vehicle's deletion
from £he list depends on the presence of other vehicles on the rogd. However,
for a rough apbroximation; to be ussed for the pilot experiment only, & 2 x 2
chi-square test was performed on the data from measurements 3 and 4. The result
Jjust failed to be significant at the oy levelf In spite of this the pilot
experience with this ﬁeasure.uas still felt to be sufficiently encouraging for

the measurement %o be included in a modified form in project 2.

5. 2. 4 Speed

Excessive speed is the accepted cause of many accidernts and must be the .
main contributory factor in .many more. In 1968 3% of reported accidents in the
Durham Constabulafy Area were ascribed to excessive speed, and a further 3%
were ascribed to "losing contrélﬁ. The distribution of speeds of vehicles in a
traffic stream therefore deserves consideration. The chief advantages of measure-
ments based on the speed distribution is that they are completely objective, are
naturally quantitative snd produce relétively large samples in a shorf period;
since all vehicles passing a point have s speed. The implications of speed
distributions, change with the posifion of the point at which the speeds are
meésured;

Speed measurements were considered under three main cateqories.

1. in a 30.m.p.h.llimit zone
2. in a 40 m.p.h. limit zone
3. in aIAGrestricted area
Speeg is especially important at the approach to a recognised road hazard.

A fourth category was considered as an example of this, viz.

4. at the approach to a pedestrian ecrossing
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Pilot speed measurements mére all made using a raﬂar speed meter, masked
by the observers car, which was parked well off the road to avoid influencing
the speeds being measured., As with the measurement of avertaking, pilot measurs-
‘ments were made in the presence of intensivé local police supervision, and again
with normal police supervision levels. Pilot experiments were conducted at one
site in each category with the exception of categery 3. A sudden deterioration
in weather conditions prevented this measurement doing shead as planned.

The results of the other pilot speed experiments are presented in tables
5.2.2, 5.2.3 and 5.2.4., below.

. An initial appraisal of this data was. performed based on the assumption
that vehicle speeds weré independent random samples from a normal distribution.
While it.mas realised that both the assumiptions of normality and of irdependerce
wers slightly suspect, this was tha sfandard'ﬁethod recommended in Traffic
Engineefing Handbook (ref. 19). On these assumptions the reducticns in mean
.speed. in each category experienced in the presence of intensive local police”
patrolling were significant at the 1% level. However, later expérieﬁce in Project
2 indicates that the assumption of independenceris totally wrong. It may well
be that a real réduction in mean traffic épeed did occur in . the presence of
intensellocal police supervision, but without the assumption of independence,
it is impossible to an2lyse the significance of the.changes in megan speed.

If it were possible to assume that the variance of mean speeds wers those ex-
perienced at the 30'm.p.h. limit speed measurement of Project 2, then the
changes could be assessed just signgficant at the 5% level, but. the points at
which the measurements were taken were entirely different so there is no basis’

for making that assumption.
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Table 5.

2. 2

Site - just inside a 30 m.p.h. zone

1. Date 26. 9. 68.

Time 14.25 hours. UYeather fine,
Normal police activity.
' . . Standarc
. 0. je i Spe c] . s
Class ‘ No. recorded flean Speed Variance Deviation
Heavy goods 64 32.9 m.p.h. 25.5 5.0 m.p.h.
Light goods 66 35,1 m.p.h. 23.8 4.9 m.p.h.
; : !
Cars 175 36.3 m.p.h. 39,4 6.3 m.p.hot
2, Date 27.9.68. Time 14.25 hours. UWeather - heavy rain.
- Normal police activity.
Class No. recorded lean Speed | Variance gta?dan
eviation
.. Heavy goods’ 86 32.5 m;p.ﬁ. 20.8 4.6 m.p.h.
Light Goods 47 34.2 m.p.h. | 17.4 4,2 m.p.h.
Cars 179 35.6 m.p.h. | 31.3 5.6 m.p.h.
i -
3. Date 30.9.68. Time 14.25 hours. Weather fine.
One additional Folice flotor Cycls.
a " o Yoot Standard
Class No. recorded lean Speed Yariarce . s
) Deviation

Heavy goods
Light goads

Cars

- 76
59

192

30.6 m.p.h.
31.9 m.p.h.
32.8 m.p.h,

15.0
28.4

40.5

4.2 m.p.h.
5.3 m.p.h.
6.4 m.p.h,

_—'7'4_— .




1. Date 24. 9. 68.

Table 5. 2. 3.

Site - just inside 40 m.p.h. zone

Time 14.54 hours. Ueathef fine.
Normal police activity.

-
Class No. Recorded Mean Speed Variance Sta?daFd
. | : Deviation
Heavy Goaods 55 37.3.m.p.h. 35.2 5.'? m.p.h.
Light Goods 45 39.7 m.p.h. 65.2 8.1 m.p.h.
. !
~Cars 202 38.3 m.p.h. 44.6 6.7 m.p.h.
1
2. Date 25.9.68. Time 14.52 hours. Weather fine.
One additional Police Motor Cycle.
Class No. Recorded Mean Speed Variance | Standard Devias
. tion |
Heavy Goods 34 33.5 m.p.h. 17.3 4.2 m.p.h,
| Light Goods 38 34.2 m.p.h. 12.4 3.5 m.p.h.
Cars 210 35.4 m.p.h. 28.1 - 5.3 m.p.h.
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Table 5. 2. 4.

Site in 30 m.p.h. zone. 80 yards on the approach side
of a pedestrian crossing

1. Date 2.10.68. Time 10.15 hours. Weather fine.

Normal police activity.

Class No. Recorded Mean Speed Variance Sta?daFd
Deviation

Heavy goods 88 31.3 m.p.h. 14,1 3.8 m.p.h.
light goods' 72 33.1 m.p.h. 11.9 3.5 m.p.h. -
Cars 249 33.1 m.p.h. 18.6 4.3 m.p.h.
2. Date 3.10.68. Time 10.42 hours. Weather fine.

One additional Police Motor Cycle.

Class No. Recorded Mean Speed Variance Sta?daFd

_ : Deviation
Heavy goods 107 28.2 m.p.h. 16.5 4.1 m.p.h.
Light goods 67 29.2 m.p.h. 31.8 5.6 m.p.h.
_Cars 228 29.5 m.p.h. 32.0 5.7 m.p.h.
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5.2.5. Using a Roundabout

The following advisory rule in the Highway Code relates to the proper uss
of a rounaaﬁout:- "Give way to traffic coming from your immediate right, unless
roéd markings indicate otherﬁise, but keep moving if the way is clear.”

A measure of behéviour was devised using the proportion pf.drivers.
approaching éfroundabout who gave precedence to a vehiclg already cn the
roundabaut, in the section to his immediate right.

Pilct experiments were conductee with this measure, but it uaé found that,

?_though objective in pricinple, it required a number of quite susjectivé
assessments., There was no difficulty when a driver accelerated to cut in just
in front of a vehicle on the roundabout, or when the driver stopped to let a
driver through from his immediate right. However some drivers gave precedence
‘by slowing, but just because a driver slowed for a roundabout it did not imply

that he did so in ordqr to 21lou pfecedence to vehicles on the rcundabout. In
fact .slowing is good normal driving practise when approaching any road hazard.

There was also the assessment of whéﬁ the approaching driver committed himsélf
td goingion, and whéther at that point a vehicle already on the roundabout was
on that ﬁart to his immediate right.

Further difficulties related toc ths great variability in the levels of
risk involved in situations acceptabie for use in the mesasurement. They ranged
- from the situagion Qhere the approaching driver would certainly have been involved
'in-an accidént}had he not given way, to the situation when for instance the
vehicle on the%roundabout-was a slow moviﬁg heavy vehicle, well back round the
roundabout, when1£he appro;ching veHicle.cuuld Join the roundabout with compleate

séFety. All drivers gave precedence in events of the first type while very feuw

gave precedenceiin events of the secound tvpe. Since the risk involved varies

with the epeed of both vehicles, it is likely that this msasurement would not be
independent of any effects induced by changés in police supervision on traiiic spseds.

The test site for the pilof experiment used a roundabout on the B1289 road

iﬁ Sunderland. 0One appreach road only was used, the B1289 Westbound. Observations

were made: betwesn 15,55 hours and 16,55 hours from a car parked well away from the

5.2.5 below sets out the results of these observations. The

[

roundabout,. Tabl

tetopped hut restarted! column indicates occasiecns wien a driver stopped to give
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precedence to one:vehicle, but restarted before the part of the roundabout to
.his immediate right was completely clear of traffic.. fleasurements 1 and 3 were.
made with nérmal police supervision,-but measurements 2 and 4 were made in the
presence of intensive local police activity. Measurement 2 uas also unusual in
that it was made on a Wednesday afterncon, Sunderland's early closing day.

Traffic for that measurement was therefore rather lighter than normal.

Tehle 5,2.5

leasurement Stopped Did Stopped Increased
Number Observations - and not but Police
Waited Stop Restarted Supervision
1 ag 56(645.) 24 (275.) 8 (97) No
2 g3 29 (717) 16 (197) 8 (105) Yes
3 107 G5(625) 71 (257 10 (@) No
4 100 61 (513) 22 (253 10 (155 " Yes

t}

b
i

R 4 x % chi-scuere analysis aof thease results indicstss t©

in the proportizns in each categery are not statistically significent. They

cculd therefore have arisen from purely random fluctuations.

[#3]

N
)

. Courtesy

As well as examining some of the aspects of driver bgshaviocur most élosely
assotiated with accidents, soﬁe experiments were also carried ocut into changss in
drivers' courtesy under changing léuels of police supervisicn.

The particular aspect of courtesy examined in scme depth was drivers!
attituﬁes to pedestrians waiting at the side of a pedestrian crossing. Early
experience showzd that pedestrians very rarely claimed their right of precedence
by placing a foot on the crossing, but on the few cccasions thev did so; in every
‘case the driver stopped to give precéaence. This observation was based on a véry'
small sample, In project 2, with more data, this was found to be far from
universally true.

Because of the small number of pedestrians who claimed their right of

'precetence, they were ignored in the rdlet experiment.
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The position chosen for pilot observations was the same as that used in
Projeet 2. The observers'! car was parked iA a lay-by outside some shops.
Dbservation was kept on the pedestrian crossing'outside the Sﬁpderland Orthopaedic
and Accident Héspital. (See fig. 24). This crossing had.é central island, but for
the pilot experiment only; no distinction was made between pedestrians waiting on
the central island, and those waiting at the readsids.l The results of these ob-
;sefvations are presented'in table 5. 2., 6 below.

Table 5, 2. 6

Motorist behaviour at a Pedestrian Crossing in a 30 m.p.h. zone

Date 16. 9. 68. Weather fine. Normal Police Activity.

‘Time No. Recorded Gave Way| Did Not| ¥ who gave way
10 .- 11 a.m. . 152 31 121 C20%
11 - 12 noon 108 _ 28 80 265
3 - 4 pom. 141 23 118 | 165
4 - 5 p.m. 158 31 127 204
555 113 446 | 20%
Date 12.9.63. - Weather Fine. -1 additional Foelice Mator Cycle
Time No. Recorded Gave Way| Did Mot | % who gave way
19 - 11 a.m. . 109 27 82 255
1 - 12 noon 52 28 70 2G¢%
3 2.4 p.m. 123 45 78 : 37%
4 - 5 p.m, 166 42 122 26%:
495 , 143 352 . 295




A 2.x 2 chi-sguare test on the proportions‘who_gave.ﬁrecedence with énd
withoﬁt intensive local police supervision, indicates that the increase in the
broportion giviﬁg precededce in the presence of intense local police supsrgision,
is highly significaéé at the 0.5 % level. such results might thus be expected

from random fludtuation oniy once in two hundred occasions. This is a clear indi-
cation that driver Eehaviour did improve in respect to'courtesy to pedestrians
waiting at a pedestrian crossing,.uhen intensive police supervision was in
eperation,

In the course of carrying out the pilot experiments it was noticed that tﬁere

was a clear difference in driver behaviour towards pedestrians at the rdadside and

pedestrians in the central reservation. For project 2, the measurement was

therefore modified to recognise this differenca.

5. 2. 7. The Value AF the Pilot Experiments
In section 5. 2. 1 it was pointed out that the-pilot experiments were
designed to test likely measures of driver behaviour to see if they would be suitable
for inclusion in Project 2. It is ahparenﬁ from the sections following this that
-many such measures were tested and found to be quite unsuitable. The pilo£ work
-thegefore went a long an towards énsuring that the project.which followed, thch
| : . .
was éiFFicult and expensive to mount, was not spoilt by using unsatisfactory measures
of driver behaviour. Even for those measures judged to be suitable, some changes
were made in thg light of pilot experiment experience. In.the 6vertaking experiment,
a change cf equipment for recording from portable tape recorders to portable dicta%ing
machines,‘was the direct result of mechanical failurecs in the pilot exberiments.
THis prevénted loss of valuable data in the project iteelf.
In the qaselof the pedeétrian craossing experiment, the measure was hodified to
SBparatethe driver response-to pedestrians on the side of the road from that to
#édestrians in the central reservation, as a direct result of experience in the

pilot experiment. In all measures the nilot experimenis enabled suitable forms to
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be developed for thé repording of the experimental data,.while suitable computer
ﬁrogrammes to analyse speed test rdsults were also developed at fhat stage.

Dnly-bne result from the pilot experiment can be regarded as at all significant.

This result is that ;river behaviour towaras pedestrians gaitiqg at a pedeétrian:
crossing signifieantly impéoves in the presence of intensive local police supervisicn.

Even ths basis for this however is shown tc be rather sussect, by the main experi-

ment. (See Section 5. 5. 3.below).

5, 3. DESIGK DOF THZ MAIN EXPERIMENT

It was generaliy agreed after the first project that any subseaquent érojeets

" investigating the effects oF.police patrolling sﬁauld be carried out using a
special team of police patrol officgrs, whose cdmmand structure should be inte=

grated into the feam gontrolling the experiment., For this reason Project 2 was
allocated a special team of 12 patrol officers, and an_Inspector in charge of their
operaticnal control. This Inspectpr was responsible direct to the Universiﬁy Liaison ~
Officer. He was also a member of the Project Advisory team, as was the University
.Liéison Officer. The éhief Euperintendent in charge of fllotor Patrols, the Assistant
Chie% Constable in charge of traffic, the Chief Superinterdent in Stategic Command
of.the Northern half of the Counfy, and the former University Liaison Cfficer also
Joined the Project Advisory Panel, in order to strengthen the links_between the
Police Force and the Project. |

Because the project would be usihgia small team of specially assigned officers,
and a singie operaticnal commander, it was necessary to select experimént routes -
within a relatively compact area of the county. In thié way the team could
operate efficiently from a sihgle team headquarters. A further extenéion of the
A1 (M) and cther extensive roadlworks in the County, dictated that the North East

corner of the County was the best arsa in which to omrate. Ths natural barriers
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of tﬁe sea to thé East, and the Tyne Estuary to the Nofth ensured that outside
influences were minimal. |

| The Project was divided into two phases. In the first ﬁhase the project routes
were patrolled in the normal way, with.patrol levels kept as even as possible.
In the seﬁoﬁd phase tﬁe same prcject team was uséd to patrol the same routes, but.
in a pulsed manner. The bulk of the patrol strength at any time was concentrated
on one ar other of the routes, and the rogte to be pulsed was_changed round randomly.

Throughout both phaszs regulap measures, of four aspects. of driver behaviour

were haintainea. This then was the broéd outline of the design of the-experiment.
Detailed descriptions of various aspects of the exﬁerimental design follow in

sections 5. 3. 2 to 5. 3. 7.

5. 3. 2 Routes
i -
The roads selectscd for use in Project 2 were the busisest in the Narth

£ast cornmer of the County, excluding these sections 6f road cue for meajor -engineering

charges during *he period of the experiment. These roads were grouped into four

routes as follows (See fig, 21):

"~ Route 1 }Beginning of the A183 road,'South Shields to its junction with the

{A182 road a2t Shiney Rouw. | |
Route 2 %184 from the roacworks scuth of Wthite Mare Pool to the A19, A19 from

the end of the dual carriageway, at South Shields to Ryhspé Green,

Boute 3 51259 uasﬁington Town Centre to Sunderland, jcining tﬁe ABSC at
éarnes Hotel via the Gueen Alexandra ring road, and the A6Z0 from
Barnes Hotel to the top of Houghton Cut.

Route 4 A19, Ryhope Green to its junction with the A17G,

For each shift each patrol G?Ficer was giver one rout:s to patral,_apd He was
expectedfto pohfine his patrolliné to that route for the whole of his shift. The
Durham Constzbulary Communications and control room aéreed to co-cperate in this,
and University Motor Patrol Group patrols were not called off rcoute to attend an

incident except in extreme emergency, -82-



5. 3. 3 Phases

The experiment was first planned to sfért on 1 March, but wss postponed until
17lMarch due to inclement wgather. . The team of tuwelve men znd an Iﬁspector started
on that date to patrol the routes, énd measurements were taken on the Tuesday and
Thursday oF-that week., However, in view of a snow storm on the Tuesday, that week

was regarded for analysis purposes as a dummy run, The driver behaviour would have:

‘been grossly affected by the adverse conditions, and the two motor cyclists were

taken off the road when conditions were at their worst. The eventual starting date
for tHe experimenf was thus Monday 24 mafch. Fhase 1 ran for nine weeks from then
until Sundéy 25 May.

“The official start of Phase 2 would have been the Spring Bank Holiday, MOnday

26 May, but operational conditions at the time led the Inspector to abandon the

- pulsing for this first day. No record of patrols were made for that day; and the

planned patrol schedule waslresumeﬂ the next day, 27 May; As flonday was not a day
on mhi#h dfiver behayiour was meaéured this change had very little effect on the
experiéent. The second phase laéted a further nine weeks, and ended on Sunday 27
July. |

In the first phase the pat;ol effort was distributed as evenly as possible
cver the Fouf routes in the ratio.1:1:1:2._ At the outset.of the experiment, examina-
tion of some}traffic counts supplied by the County Surveyor's départment indicated

that this was the ratio of traffic density on the four routes. Further study. of
| :

traffic uolu%es shows that these are probably not the ratios éf vehicle miles
driven on tdese routes. Vehicle densities also vary qgreatly from place to place
on the same goute, but neither consideration is critical to the finéings of the
experiment. |

In the second stage of the experiment the main part of .the force was

concentrated on one route at any one time. The concantraticn on one route lastec

for a thres-day pulse. After thié, the pulse for th

‘10

naxt three days was re-
allocated 2t randem to ons of the four routes. The prebatcility of the pulse being

ne sxperiment

jo
ot

allcested to 2 rBute wers kept in the ratio 1:1:1:2 so thal, ha

=y

run feor a very long time the avsrage isvels of patrollirg would have been the same
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as in the fTirst phase. The random selesction of routes for pulsing was performed
using a tsble of random.numbers, before the experiment started. .This programme
of pulses appears in the original research proposal, asproved by the Home Cffice

~

Police Research and Development Sranch (included as Appendix 3 below).

. 5. 3. 4 Policing
The lniversity fMotor Patrol GrPup team consisted of two motur cyclists, ten
patrol car drivers, aﬁd a supervisofy Inspector. They had.at their diépoéal two
motor cycles, seven cars (a mixture of Westminster 1600's and Hunters) ana a
supervision car (a BMC Mini Cooper).

The patrolling of the experimental routes between 8.00 hrs. and 18.00 hrs.
was the sole réspoﬁsibility'of this téam, and other ddentifiable police vehicles
were instructed to avoid using these rdutes where possible, 0Despite this, there

was quite a heavy background of other identifiable police vehicles. This uas
unavoidabie, because it was ndt possible to travel from Sunderland to Durham ramp

mithcut.using one of the experimental routes, and several Panda cars needed to
use the experimental route to get from the Police Station to the Panda beat, or
from one part of the beat to anathe;. The amcunt of patrolling performed by the
patrol officers was fecorded using Document 3 (sée section 14 belouw). Réference
to-that document will show that on it officers were expected to fill in the
number of other identifiable police vehicles soon, split down into the categories
lPatrul Cars, Panda Cars and Others. This, toogether with the number of other‘
cars observed by the experimental observers on Tuesdays and Thursdays were the
only methods used to assess the level of backgrouﬁd patroiling.' This asseésment is
made below in Section 5. 4, 1. It was dec.ded not to ask.men whe were not directly
concerned in the experiment to provide information on their patrol activity on the
experimental routes, inview of experience in the previous prcject (See section

4. 3. 2 above).

The patfol team was organised into two shifts, ‘the first of which operated

~B4-




from 08.00 hours to {étDD houss with lunch to be taken duging the period 12.00
hours to 130C hours, and the second shift operated from 1G00 hours to 1800 hours
with lunch to be taken betwsen 1320 hours and 1400 hours. Document 4 shouws a
typical duty sheet for the first phase, and document 5 shows aone for a typical week
in the second phase. .Note that the scheme for obtaining uniform patrolling was:
not that originally suggested in table 1 of Appendix 7 balow. This change was

made on the recommendation of the Operational Inspector in charge of the team. The
lob of the man on office duticss was to man the mobile office while the inspector

. was out in his supervisocory rolé, to catch up with his.omn outstanding paperwork

and to be available to take over aﬁbther officer's patrel car while he came in to
write reports or attend Court.

No=one was cdetailed for office duties upless there were insufficient cars for
him to be patrelling, and no cars were double-crewed unless there.waé already one
man doing office dities.

The men seconded to the experiment team lived cver quite a wide area of the -
Horthern part of the county, and it has been the custom recently for patrol drivers '
to be allowed to go homg for lunch, To have allowed this préctice would in most

cases Have,been impractical, and would have dissipated the useful patrol effort.
All cfficers were required to be on their desigrated routes Ey 20 minutes after
they came on duty; théy were allowed away from their designated routes %or at most
one hour for lunch, and they were required to stay on their designated route
unti} 30 minutes before they camé of f duty. Special financial arrangements wers
maaeiso that members of the project team were compensated for the extra cost of
having lunch amay Ffom home,

A check against the patrol forms (document 3) was possible because Control

Soam allocated special call signs to vehicles involved in the prEject (K1U to K18)
and a special code for the routes (K1, K2, K3 and K4 to routes, 1, 2, 3 énd'd
respectively). The mobils police sﬁa£ion was allocated the call sign K23.

The rédio messages involving all pehicles with a K call-sign were transcribed Fof
each day by the following night shift in Control Room on to document 6 (sese section
14). Tihe operational inspector then compared the document 3 submitted by each man

with the corresponding deocument G, and followed up any anomalies. Unlike the



1967/68 project, no patrol officers failed to return a form, since the inspec-
tor ensured that he had a form from each man, or an adequate reasaon for his

not being on patrol that day.

5. 3. 5. Measurements of Driver_Behauiour

The méasureménts of driver behaviour were conducted on Tuesdays and
Thursdays. This avoided the Sunderland ar;a's early closing day (Wednesday)
and the effects of weekend traffic. Consistent repetition of measurements on
these two days of the meek'effectiuely controlled any differences in driver
behaviour between different days of the week, and the fact that measurements
were always taken at tha same time of day controlled any such differences at
different times of the day. The use of two days of the week enabled the
collection of a considerable amount of data. More measurement would have
required so much time from the full-time members of the team.that there would
have been a danger of their beiAQ unable to keep the summaries of incoming
dataiub to date, and to exercise proper direction and control of the
.experiment. o ' _ .

The measureménts taken uefe as follouws :

fleasurement 1 : The speed distribution of vehicles in a derestricted zone..

This ?easurement was taken hetween 1000 hours and 1100 hours at a point
shown on tGe map of the experiment area (Fig. 21), and in more detail in the
‘sketch plaﬁ (Fig. 12). This location is between Vardy's garage and Houghton

i :
Cut, on a dhal carriageway section of the A69J (part of route 3), just east
- of Houghton;le—Spring. Vehicles in the carriageway travelling towards
Houghton-le-Spring only were monigored. Those were travelling up a very
slight incline as they passed the observers. The speed measurements were made
using a Marconi Peta radar speed meter which ran off a 12-volt battery. Both
the meter and the battery were pléced at the side of a parkea car reméte from
approaching traffic, and were normally covered by polythene bags or an old

coat. This affarded quite good concealment, and it is believed that few users

-86-



of the road were aware that the radar speed meter was there. The observers

were both seated in £he front seat of_the car, which was parked in the gatemgy

to a fiéld.at right angles to the tfaffic,.facing towards the road. There was

at least.two feet betwesn the front of the car and the edge of the road. The
dial which showed the séeeds of approaching vehicles was connected to the

radar speed meter by a cable which ran inconspicuously through the passenger

éide guarter light minaow. The makers of the speed meter claim tﬁat it is
accurate to within one m.p.h. but the observers recorded speeds only in 2 m.p.h.
intervals, on document 7 (see section 14 below). Records were kept_Fo£ three
groups of vehicles: Heavy goods - light goods and cars, motor cycles etc.

Bicycles, agricultural tractors and mopeds were ignored,

Measurement 2: The speed distribution of vehicles in a 30 m.p.h., limit zone.

This measurement was taken beéween 11.30 hours and 12.30 hours allewin
half an hour fof the observers to drive from their first measuriné point., }he
location of the second measuring point is shown on the map (Fig.21) and in more
detail in the sketch plan (Fig.23):' This is outside Fawcett's Bakery, and
‘opposite Grindon Post Office in Chester Road, Sunderland, part of the Al183
(Route 1). Vehicles' speeds were measured using the radar spéed meter for
vehicles travelling in one direction only along this undivided carriageway,
this direction being towards the centre of Sunderland. The vehicles measured
had passed into the built;up area'700 yards before the measuring point, and
had é further 300 yards to travel before having to negotiate a roundabout. They
were travelling down a slight gradient. Local road hazards included a bus stop
used by a Frequént bus service,-pedestrian and vehicular traffic associated
with a small shopping centré, and during term-time school children returning to
lunch from a nearby school.

Fuf this measurement the observers .-gain sat in the front seat QF tkeir car,
which tﬁis time was parked in a lay-by in front of the bakery,lfacing the sams
direction as the traffic being observed. The radar'speed meter was therefore
placed in-front of the car, anc concealed as before. The cable to the mestér unit
again ran back inconspicuously to the passenger side guarter-light window.
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The same speed intervals, vehicle groupings and recording form were used as in
the first measurement. Mopeds and bicycles were ignored and all vehicles which
had pulled away from rest within the 30 m.p.h. zone, cor which stopped before the.

roundabout were recorded as missed.

Measurement 3: The behaviour of drivers towards pedestrians waiting to cross
a pedestrian crossing.

This measurement was taken between 1330 hours and 1500 hours, the hour
between this and the previous measurement being used by the observers to move
from the second location, and to take lunch. The location of this observatisn
point, outside the Sunderland. Accident and Orthopaedic haospital, is shown on the
map (Fig. 21) and in the sketch plan (Fig.24). |

This is on the Al9 road, well inside the Sunderland 30 m.p.h. zone, on the
north side of the borough (Route 2’. The crossing concerned is a busy one,
serving the hospftal, shops, bus stops and housing est;te. It is'a divided
crossing with a céntral island refuge. In ebservation of the crossing in the
piiot expériments, it became apparent that drivers were more ready to stop for . -
pedestrians waiting at the centrai refuge than for those waiﬁing at the road-l
side, so the incidents recorded were divided into three categories according to
whether the pedestrian had his foot on the crossing, was in the central refuge,
_OT-was waiting at thé ro;dside. With hore than one pedestrian waiting, if any
-had a foot on the crossing then the incident was recorded as in ths first cate-
goﬁy, if not, and any of the pedeétrians was in the central réfuge, then it was
clgssified as of the second category. Incidents were recorded for vehicles
travelling in either direction and pédestrians crossiﬁg from either side; The:
form used for.this purpose is included at the'end of thié thgsis as document 8,

The observations for this measurement were madzs mostly with the two
observers sitting in the front seat of a car parked in the lay-by outside the
shops on the approach side of thg_pgdestrian crossing. DOouble parking of
vehicles, which thus blocked the view, occasionaliy'méde it necessary to leavs
the vehicle and observe from the pavement.

It was sometimes difficult to distinguish when an incident had occurred and

‘when it had not. Ffor this purpose a number of fairly arbitrary rules were developed.
238



1. At either side of the crossing thefe were concreted,aréas sloping douwn to .
the crossing. Pedestrians who had no part of their foot (or.pram or push-chair)
on this concrete area were ignored.

2. Horses and carts, cycies and mopeds were not ignored.
3. If a pedestrian signalled to a driver, this fact was ignored.

4, Pedestrians goésiping on the roadside who were not facing the crossing
were ignored.

5,. Drivers who checkad but did not stép in order to allow precedence to
pedestrians were deemed to have stopped. ’

6. Drivers who stopped for pédestrians well on the crossing were ignored.

7. UWhere ; stream of traffic was obliged to stop because the first vehicle had
stopped for a pedestrian only the first driver was counted.

8. Drivers who stopped to allow pedestrians who were on the off-side crossing,
not having reached the central refuge, or pedestrians standing too far back at
the roadside to be counted were ignored.

Measurement 4: The level of overtaking on a tortuous section 6f road.

This measurement was first schéduled to run from 1530 hours to 1700 hours,
" but after three weeks it was changed as 30 minutes was_insufficieﬁt to get from
the third measurement. The revised starting time was 15.40 hours. Only in one
taseiin the first three weeks was it possible to staft befofe 15.35 hours, so
the éhange should have no important effect. In any case, the measurement lasted
exactly ons and a half hours. The section of road concerned is shown on the

map (Fig.21) and in the more detailed sketch map (Fig.25). It is part of the

Isouthern pqrtion of the Al19, designated route 4. Only the northbound stream

i
{

was monitoﬁed, between a first observer next to Harrop's Garage in Castle Eden,
and a second observer near the junctibn of the Al9 and the B1320. In beth
cases observations were made from parked cars. The first observer's car was
parked immediately north of the Castle Eden sign, in a parking area belonging
to Harrop'siGarage, some 20 yards beyond the end of a section of dual carriage-
way, and as far before the start of the 40 m.p.h. zone for Castle fden. The
secoﬁd observer's car was parked on the grass verge, at the end of the Teterlee
slip road and just befdre northbound vehicles reached another.section of dual
carriageuway. Neither car could possibly impair anyxother road user's vision of
the roaé..
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At the gtartw;? the measurement, both observers dictated‘the_car numbers
of all northbeund vehicles as they passed, on to a Phillip; 83 portable
dictating machine. They also recordéd any other salient features ( e.q.
type, if with raef rack, etc.) which might aid jdemtification. This.
continued until the measurement had run for an hour and a half when the

first observer stopped recording and drove to the position of the second

observer, ensuring that he did not overtake anyone in doing so. Then the-

second observer stopped recording. Thus all vehicles passing the first
qbserve£ are allowed time to pass the second observer.

The tepes produced by both observers were then transcribed. bocument
9 shsus part of a typicél tfanscription for the first observer, and Document
10 =nows the corresponding part of the transcription.fof the second observer.
The numbers on the left-hand side of Document 9 are the numbers in sequence
assigned to the vehicles passing the first opéerver. Those on.the‘IEFt hand
side of Document 10 are the aésigned numbers from Document 9 of véhicles
which have been matched in both lists. The * against vehicle 140 indicates
that it must be deleted from thé list in common to restore the orig;nal
sequenca.

Tuo measurements were lost due to malfunctioning of a dictatiné machine
(one in each phase), one was lost because of an accidént; and one was lost
owing to the operation of a Stop/Cp man at some GPO roadworks (both the latter
in the second phase). | |

|
\

5. 3, 6 Traffic Volume

Traffic volumes were measured ne;r each of the heaéuriﬁg points towards

the end of the experiment, using a Sykes Automatig Traffic Counter. At

the location of the fourth measurement, traffic volumes were measured

neér both observers. The pneumatic tubes used by the counters were well
away from the observers for the speed measurements and were'péssed by

the opséyved stream of traffic after it had been through the radar-beam.

In all cases the pneumatic tube was far enough away from the observers

for the motoring public not to associate ona with the other, and.was-

positioned in such a way that their effect on the measurement could only
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have been minimél; Considerable difficplty was experienced in getting the
counters to operatse accurately'and consistently. This is reflected in the
many gaps in the traffic count data presented below. The poor cquality of the
measuremenis for this part of the-exberiments in unfortunate, but it in no
way affects the validity of the experiment. This information was only
intended as background in%o%mation of the enuirhnmént in which the experiment
was conducted,
.The meteré were set out for one éontinuous period, but only those days

for which a correFt reading was cbtained are listed in the tables 5.3.1. to-
5.3.6 below.
Table 5.3.1.

| Traffic volumes at a point adjacent to measuring point 1 of vehicles

travelling towards Houghten-le-Spring. Readings taken at 1100 hours.

Day Date Vehicles passed in
24 hours

Friday .| 20.6.69 . 4555
Saturdey | 21.6.69 4482
Sunday 22.6.69 4435
Uednesday: 25,.6.69 5121
Thursday 25.%.69 5208
Friday 27.6.69 5866

. | Saturday | 28.6.69 5538

E Tuesday 1.7.69 ‘ 4260

E Uedresday 2.7.65 . 5082

| | Thurscay | %.7.59 454
fMlaonday 7.7.69 6226

: Tuésdéy Z.7. 65 BE57

. | Yedhesday| 5.7.69 6245
Thuzsday | 10.7.69 6073
Friday 11.7.69 5562
Saturday | 12.7.6% : 5958

|
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Traffic volumes at a point adjiscehnt to measurimg poini 1 for vehicles

travelling towards Sunderland. Readings taken at 110C hrs.

% Day j Date Vehicles paased
i g in 24 hours
i flonday g 16.6.69 - 5206 5
é ﬂednesday.é 18.6.§G 5793 %
; Thu:sday ; 19.6.69 6290 ;
g Friday é 20.5.65 . .5672 g
E Saturday S 28.6.69 o ?
| Tuesday é' 1.7.€9 4616, . %
. mednesday i 2.7.69 | 4717 |

i Thursday | 3. 7.69 4759

MOnﬂay : 7.7.69 6457

Tuesday 8.7.69 4695

Yednesday 2.7.69 5081

Thursday 10.7.69 4096

Friday 11.7.69 | ' 4683

Saturday. j2.7.69 4554

Takle 5.3.3.
~ Traffic volumes at a point adjacent to measuring point 2. Readings

. taken at 1230 hours.

Day g Date : Vehicles passed ‘E
! | | in 24 hours 5
fonday ~ |16.6.69 | 12458 §
fMlonday 'é 7.7.69 | 12684 E
|
Tuesday | 8.7.69. 14926
Wednesday | 9.7.69 14646
Thursday _16.7.59 - 14620 :
% Friday 11.7.69 | 14498 :
; i z
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Table 5. 3. 4.

Traffic volumes at a point adjacent to measuring point 3. Readings
taken at 1500 hours.

Day Date . Vehicles passed
' in 24 hours

Sunday 6.7.69 ' 8060
Monday 7.7.69 12880
Tuesday 8.7.69 10410
Wednesday | 10.7.69 9833

Table 5. 3. S.

Traffic volumes at a point adjacent to the first observer at

measuring point 4. Readings taken at 1710 hours.

Day Date Vehicles passed
in 24 hours
Friday 18.7.69 B604
Saturday | 19.7.69 7997
Sunday 20.7.69. 6940
- Monday 21.7.69 10172
\ Tuesday 22.7.69 ’ 885;
| Wednesday ; 23.7.69 9600




Table 5. 3. 6.

Traffic volumes at a point adjacent to the second observer at
measuring point 4. Readings taken at 1720 hours.

Day Date ” Vehicles passed

. in 24 hours
Friday 18.7.69 9759
Saturday 19.7.69 | 8546
Sunday 20.7.69 - 9979
Monday 21.7.69 . 10021
Tuesday 22.7.69 8489
Wednesday 23:7.59 ' 9334
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5.3.7 Publicity
As with Project 1, publicity was stringently avoided. No publicity of
any sert was giveﬁ to either project until well after both projects had been

completed.

5.4. FCLICE ACTIVITY DURIRG THE EXPLRIMENT

S.4.1, Patrol Levels Achieved

The levels of patrolling achieved were very much the sort of 1euels
which the experimental design reéuiraa. These levels zre set cut in Figs,
14 to 17 that the average coverzge in the two phases is not alwsys the same.
The chief reason for this difference is the fact that pulses in FPhase 2
were allocated at random. Though the expected amounﬁ of patrolling before
this allocation was made was.the same as that of Phase 1, when the puleses-
were allocéted, the aétual planned hatrolling was higher or lower than -in
the first phase, depending on the number of pulses allocated to the
respective routes. The total number of hours of patroiling performed on

"all four routes was 2482 in the 63 days of Phase 1 and 2343 in the 62 days

of Phase 2.

The diurnal distribution of patrol time had two main levels. Betusen
1830 hours and 1200 hours and between 140C hours and 1532 hours the leval
was aspproximately twice that achieved at other times; éince both shifts were
an duty together.

Background Patrolling

The officers patrolling the rcutes were required tc make a record of anx
‘other identiFiable.police vehicle (not belonging to the University Patrni
éroup) that they saw on their patrocl.

The results of these ohservations are set out in tables 5.4.1 and

5.4.2 below.
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Table 5.4.1 Results of observations by Patrol Car Drivers in Phase 1

Phage 1 - Route _ '
. 1.0 2 |3 4
Hours patrolled . | 521 | 505 z s08 | 854’
Patrol cars sesen 172 179 é 130 280
Fanda cars seen 293 263 § 318 370
Others 78 80 g 94 173

Cars seen per patrol hour

PP [

.19 .18

Patrol cars ' « 33 <35 g .26 28
Panda cars ! 4 .56 | .52 g .63 " .39
Others .15 <16 E

Table 5.4.2 Results of observations by Patrol Car Drivers in Fhase 2 .

Phase 2 Poute i
) ] :
P11 2 P 3 L 4
i \ ’
¢ Hours patrolled | 412 559 | 708 664
! :
i Patrol cars seen 130 149 § 235 198
! Panda cars ssen . | 233 { 303 | 423 312
| i
i others 75 82 © 140 | 119
E : !
i 'Cars seen per patrol hour § i
i o i
| | Patral Cars 232} .27 | .33 .30
'
" Panda Cars .57 B4 1 60 P 47
1 . i ‘-!
Others A8 | .15 2o bote
. | z

It is apparent from these tables that background patrolling
did ngt alter g£eatly between ths two phases.

It is estiméted that backg;pund patrolling was to the extent of
one tenth, one fifth and one twentieth of the patrol group's effort for -
other idéntifiable police vehicles respectively. Tﬁese figures are only

a vervy rcugh approximation, but this is a2ll the data zllous.
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5.4.2, Police Work Eerformed

There is no evidence of any substantial falling off in the number of

cautions or process which would have occurred. either if driver behaviour
improved appreciably or if the patrol groub lost any of its ipitial interest.
Figs. 26 - 33 show the combined caution and process rate for the four routes,

and both phases, superiﬁposed on the patrol hour in which the work arose.

5.5. THE COMPARISON OF EFFECTS ON DRIVER BEHAVIOUR

5.5.1 IMeasurements During. Pulses

The following table 5.5,1 shows which meésurements took place during a
pulse for each of the measuring days in Phase 2. The measuremsnt numbers 1 to
4 refer respectively to speed in a derestricted zone, speed in.a 30 m.p.h.
zone, pedsstrian crossing behaviour and overtaking hehaviour.

Table 5.5.1: Measurements taken du ing a Pulse (Phase 2)

Week No. 1 2 3 4 | 5 6 7 8 9
Tuesday 2 3 3 1 4 3 3 4 2
Thursday | 1 4 | 3| 4 1 3 2 4 | 2

5.5.2 The Effect on Speed
|

5.5.2.1 The Properties of Speed Distributions

! )
Before! examining the results of the speed measurements to find what changes

have oécurfed it is important to see the way in which the speed distributions
behave withéyt such a change. For tﬁis purpose the speed méasurements for the
first phase were examined, when no changes iﬁ patrol level were attempted. The
null hypothesis was tested that traffic speeds in this phase, and for z.ay givan
category of vehicle, were random, -independent samples from a normal distribution.
If this were so-then the variance of éample-means uﬁgld be less th;n.¥ where V

is the pbpulation varignce, and n is the size of the smallest. sample.
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Table 5.5.2 below shows how the variance of mean speeds of one

hour samples compare with the veriance of vehicle speeds for all vehicles

-

in each class and phass. Classes-1, 2 and 3 refer to heavy goods,

light goods and cars, motor cycles, etc., respectively. Location 1 is

in a derestrictecd zone,location 2 in a 30 m.p.h. limit zone.

Table 5.5.2

; S5ize of Uafiance
2 Location IPhase Class of Flean Variance ! Smallest of v
: Vehicle Speed v Sample Sample -
[ ' (mep.h.) n lieans n
: 1 40,03 29.65 28 1.463  |1.059
i 1 2 464,20 © | 53,17 32 3.451  |1.662
3 1 3 52.51 85.62 118 3,500 . 726
"1 40,24 31.89 | 41 2.109 .77é
2 2 44,13 50,27 34 2.457 {1,479
3 51.77 84.08 130 2.157 | .647
1 '31.29 22.85 13 2.351 | 1.756
1 2 32.70 25.98 24 1.507 1.083
. 3 32.81 23.72 99 1.110 7| .240
§ 1 31.65 21.03 | 16 3.550 | 1.314
i 2 2 33.35 25.95 17 1.308 | 1.528
; 3 33.04 15.36 88 1.405 | .220

The fact that for Fhase 1, V 1is less than the variance of the sample

. = )
means in all six cases is itself significant at the 5% level. Application
of the F test to these two estimetes of the variance of sample means shows
that the cbserved variance of sample means is significantly larger (at the

_1% lavel) than would be expected from the null hypothesis, for cars at both

locations and for light goods vehicles ét Location 1.
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The results forIEhase 2 also show a similar effect, but this effect

would be expected if the praesence or absence of a pulse changed the mean -

of the speed distribution for each class.
The need to reﬁect the ﬁull hypothesis is further underlined if

mean vehicle speeds in the first half hour of a measufemeﬁt arelcompared
- with those in the second half héur. Thie comparison shcws that in

FPhase 1, the mean speeds for a particular locaiion and class of vehicle

were positively oorrelated in successive half hour periods, and that these
correlations were significant at the S lével with two exceptions.

These were Locatien 2, Class 3, and Location 1, Class 1, where the

gnificance levels were 6% and 14 respectively. These findings are of

e

s
importance to all who may be contemplating before and afterrstudies of
speed. They indicate that the method of evaluatihg such studies
recommended in Tra%Fic_Engineering Handbook (Ref. 19) is inadequate and
migleading. It a‘so.meant thét an initial évaluation of the nilot sneed
measurements had to be completely'revisgd. As a rgsult nf this re-
assessment it is not possible tg Eléim significant effsct based on the
pilot work.

In order to decide if an obgerved change in mean speeds is
significant, it is necessary tn ésbertain the variation in mean speeds
when no changs in gnvironment has occurred. fhe abpve findings show that
the énly reliable way of doing this is to use the ohserved variations

| .
in mean speeds within a phasa.

w

5.5.2.2. §pgeg En_a_DErgsErécgeg Zoge_
The first null hybothesis tested, is that for each category of’
vehicle the mean speeds for one-hour observation perinds in tbe first’
and seccnd phasss are random ;ndependent samples from the same distribution.
This distribution need not be assumed normal, since sample means with
sample sizes 18 will be distributed approximately normally with .any
parent distribution. If this hypothesis cannot be rejected, then there

is no reason to suppose that the =ffects on driver hehaviour of the one

tactic is any different trom that of the other.
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Table 5.5.3 sets outlthe difference in the means of sample means

between the two phases, and the standard error of thet difference.

As in

section 5.5.2.1 above, Classes 1, 2 and 3 refer respectively to heavy goods

vehicles, light goodé vehicles and cars.

Table 5.5.3: Speeds in a Derestricted Zone in M.P.H.

Phase 1 Phase 2 Difference | Standard
c1 . " in means errcr of
?SS Nean of | Standard Mean of Standard of sample difference
sample deviation | sample deviation means in means
means of sample means of sample of sample
means means means
1 39.96 1.21 40,26 1.45 30 .44
2 44,22 1.86 44,11 1.54 .11 .57
3 52.54 1.87 51.85 1.47 .G9 .56

A student test using the last two columns of tHe above table reveals
that no significant changes in mean spegd-have taken place between the two
phases for sny of the classes of vehicles, dsspite the fact that a 1.2 m.p.h.
chénge would have been sufficient to show as significant. There is no sign

either of any change in variance. |
In fact with both mean and variance, the change Forltuo groups of vehicles
was in cne difection, and for the.ﬁther group it was in the opposite'gi-ection.
There is ther%fore no justification for rejecting the null hypothesis,
Iﬁspect%qn of Figs.38, 35 and 40, and of Figs. 44, 45 and 46, which
|

: L . . . .
compare the distribution of speeds, between phases, confirms visually the

results obtained above statistically. There is no apparent.difference in

mean speeds bétueen a Tuesday and a Thursday, or any major effect related to
the weather. |
The mean number of thicles measured in Phase 1 and Phase 2 ugre
respectively 264 and 295 per hour measuring peri&d. This @ifferencs is
unlikely to have affected the speéd distributions.
Consider now a second null hypothesis that the mean speeds in the hour

measuring periods when a pulse was on and the mean speeds in the periods in
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Phase 2 when a pulse ;5s not in operation are all independent random
samples from a normal population. There were five.measurements during a

pulsé on fioute 3 in Phase 2. The means of mean speeds for measufing periéds
occurriné during a pulse, and for measuring periocds in Phase 2 not in'a pulse,

are set cut in Table S5.5.4 below.

Table 5.5.4: Speeds in a Derestricted Zone (?haée 2) in [.P.H.

ffean of Standard Syandard error
mean speeds deviation _pf difference Difference
Class for Pbass in means in means
Pulse on Pulse not 2
‘ on

1 | 41.35 39.84 1.45 J76 1.51

2 464,33 44.02 ~ 1.54 .81 31

3 51,37 52.03 ' 1.47 . .77 , .66

The Student test shows that the only change ?F sny significance is-an
increase in mean speed of heavy goodé vehicles when the pulse is on; énd
this is not igquite significant at the 5% level. Ry own belief is that the
presence of pulses had no effect on vehicle. speeds, and that this result
¢ccurred as a résult of purely random fluctuation. In,the”other two classes

of vehicle, the mpan speed of one increased, and of the other it decreased

when pulses were present, neither significantly.

kN
-
!

5.5.2.3 GSpeed in a 30 M,P,H, Limit Zone

The procedure adopted for analysis of speed results in this section
is precisely the same as used in the precedinn section. The same null
hypothesis is used, that for each category of vehicle the mean speeds for
one-hour cobservation periods in the first and sécond phases afe random

independeﬁt'éamples from the same distribution.
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Table 5,5,.5:

Speeds in a Built-un Area in M.P.H.

Phase 1 Phase 2 . _ Standard
Difference
in means srror of
Class |[flean of Standard tfiean of Standard of sample difference
Sample deviation {- sample deviation neans P in means
means of sample | means of sample|Tcans® of sample
means ' means means
1 31.36 1,53 31.61 1.43 .25 .49
2 32.69 1.23 33.31 1.14 .62 40
3 |32.81 1,05 33,03 1.19 .22 .37

Again no evidence of a significant change either in mean or

may be found from the analysis,

difference in means of + 1

m.z.h.

the distri

The mean number of vehicles measured

different, being 251 and 254

11 hypothesis is

The second ru

despite a &

Figs,.

oer hour

ion of speed in two phases,

respectively in

now examined,

confidence

41, 42, 43,

inte

47, 48

in the phases are

Fhase
rNase

that is

variance

rval on the

and 49 illustrate

significantly

that the hean speeds

in the hour measuring periods when a pulse was on,and the mean spesds in the
hour mea suring periods in Phase 2 when a pulse wes not on,wesre boith random
indepencent samples from the same normal distributicn. There wera two
measurghents durdng puless Por speeds in o bullt-up avee. Table .5.& shows
the mean spseds in Phasze 2 when a pulse was cn, . and when re pulse was an,
]
1ah.u £.5,6 Goeeds in &z Suilt-uo Area (Phase 2) in M.P.H.
flean of - .
. :r coeads Standard Standgard
n2a 2ads , s o
Class S SPEEES -deviation error of Difference
Pulze cn Sule for Phase differcnce | in means
rct on 2 in means
1. 30.70 31.72 1.43 1.08 1.62
2 32.9C 33.36 1.14 gt 46
3 32.91 Z.G4 1.18 .09 W13
Though all three classes show a decrsase in heaﬁ speed when a pulse



is on, none of the decreases is statistically significant.

5.5.3 The Effect on Pedestrian Crossing Behaviour

Before proceeding with the analysis of the changes in pedestrian crossing
behaviour under changed police supervision, the fluctuation in this behaviour
in Phase 1, when no suéﬁ changés had taken place are first examined. The null
hypothesis is tested, that the number of drivers appgoachiAQ a pedestrian
crossing with a pedestrian on £he.r0adside who stopped and the number of those

_ who did not stop were random samples from an unchanging binomial distribution.
This was accomplished using a 18 x 2 Chi-square test, which ydielded a value of
X2 of 12.1. This value would have been exceeaed on 75% of occasions if the null

hypothesis.were true,. an so i@ is not signiFicant;

This contrasts'mith the corresponding results for drivers' bebaviour
towards pedestrians waiting on the central refuge in that a value of X2 of 37;9
was obtained. Tﬁks Qélue is significant at the 5% level of significance. In
view of these findings, the Chi-Sduare test was considered suspecf for all
caterries (pedestrian on the roadside,.pedestrian in the central refuge, and
pedestrian with a foot on the crossing).

Application of the Wilcoxon Rank Sum Test* to data for Phase 1 indicates
that driver behaviour towards pedestrians waiting in the central reservation
is differenf from driver behaviour towards pedestrians waiting &t the roadside,
and this di%Fe:ence is highly siénificant at the .1% level. Reference to Figs.
S0 and 51 shows that this differenée in driver attitude is very substantial
with an aveiage of 12% of drivers stopping for pedestrians at the roadside,
compared with 55% stopping for pedestrians waiting in the central reservation.

The diéfefence in behaviour of drivers towards pedestrians in thsa
central rgseruation,land those on the roadside need not in itself negate
the results of the pilot experiment (Section 5.2.5), where no distinct’an

was made between thase two classes of. events, provided that the rnumber of

¥Foot Note The Wilcoxon Rank Sum test uses the rank of a variable rather than
: its actual value. The highest valued reading is ranked 1 and ths
next 2 and so on. The test indicates whether there 'is a significant
tendency for the high ranking readings to occur within one class

of results.
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events in each cléss are themselves random samples from an unchanging

- distribution. The ahbove Chi-gquare test results for pedestrians waiting
in the centtal reserv#tion does, houeuef, call these results into question.
A ﬁhird 2 x 18 Chi-scguare test on rhase 1 data, in which ho digtinctioq
was made between pedestrians waiting at the roadsid e and pedestrians
waiting on the central reservation produced a value mF;XZ of 28.8 which
is:significant at the 5% level of significance. This result contfadicts
one of the assumptions made for the analysis of the results of the pilot
expériment by a 2 : 2 Chi-sguare test. However, the charge observed in.the
pilot experiments were larger than that observed in Phase 1 of the main
experiment. The fact that increases in the percentége of drivers giving
precedence to pedestrians uére'obsérved in each aof four time categories

-when intensive patr&l# were in operation is itself almost significant at
the 5% level. .

It was shown aone that the Chi-square teét is suspect fnr Lse on
this measurem;nt. Differences hetween Phase 1 and Phase 2 were therefore
examined by the Student t test, except for the category of pedestrians with
a foot on the crossing. In that case the restricted amount of data, and
the bimodal distribution (with peaks at 100% and 03¢) made the Wilcoxon Rank
sum taest the more appropriate. In the case of pedestriazns waiting at the
.kérb side, at the crossing, a value of t of .76 was obtainad, and in the
case of pedéstrians waiting in the eentral reservation the value of t was
.81, Neither.value is significant.

The changes in the percentage of drivers who stopped, which would have
been required-for significance at the 5% level were respectively 1.9% and
5.7% The Wilcoxon Rank sum test showed nc significant change betweep
ﬁhéses, of driver behavigur towards pedestrans with a fant en the crossing.

The distribution of the percentage of drivers who giue'precedence to
bedes rians is unknown, and only six of the measurements.in Phase 2 tuok
place duriﬁé'a pulse, The analysis of differences in driver behaviour
in Phase 2 betwean when a pulse was in operation, and when a pulse was not.

in operation, was thersfore performed using the Wilcoxon Rank sum test.
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No significantidifféfences were obtained in any of the three classes

considered.

5. 5. 4. The Effect on Overtaking

The basic measure used for determining the lével of overtaking was the
percenfége (P, say) of tHe list in common to the ‘two measuring points, which
had to be deleted before the oraer of the remainder was the same in both lists.
THe values of P obtained.are set out in Fig. 52. As is indicated on this figure,
two measures were lost in Phase 1, one through a dictating machine malfunction,
and one through the influence of thick fog. Three measures were los£ in Phase
2, one as a result of machine malfunction, one through the influence of a ston/
go man at minor GPO roadworks. and the third as a result of a serious road
aécideﬁt on Al9 at Green Bank, on the overtaking sec£ion.

Iﬁ the data.For Phase 1, P, is positively correlated with tﬁe size of the
list in common (N, say). The value of the correlation coefficient of .49 is
significant at the 7% level. A least squares regression line was fitted which
was found to have the egquation :-

P =4.,88 + ,0165 N

This relétionship was further investigated by re-examining each oflthe
values of P to ses the average change if one of the,vehicles in .common were to
be ignored. .Dne would expect this average change to be apprdximately equal to
the rate of change of P with N (g%_. The valugs'in fact obtained were of the
sam% order as the slope of the regression line, and their mean vélue for Phase
1 was ..0175., The regression line was therefore assumed to be a reasonable
representation of the functional relationship between P and N for the range of
valdes of N encountered in the experiment.

A new statistic M was therefore defined as m_= P - .0165 N which should
be independei-t of N. THe values of this statistic for Phase 1-and for Phase 2

are sct out in Fig. 53. Thess were compared, using the Student t test, and gave

a value of t of 1.96 which was not quite significant. A 1.36 difference in the
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two mean values of M would have been required for signifieance at the 5%
level. The mean value of W in Phase 1 was 287 and in Phase 2, 381. It is
' therefore unlikely that changes in the value of N have masked real changes in
overtaking level. |

Cnly four overtaking ﬁeasurements were made curing a pulse, so the com-
parison of values of M during a pulse with the other uélues of Bl in Phase 2
waé-made using .the Wilcoxon flank Suh test. This showed no significant difference

between the two groups of measurement.

5. 6 ACCIDENTS

The total number of reported sccidents {other than 'dog' sccidents)

during the experiment wers as follous:

Reoute Phase 1 _ Phzse 2
i. 1 39 33
2 ' 63 44
3 25 50
4 ' 19 ' 14
K " OTOTAL 151 | 141

flo significance is attached to these results, which are only peesented here
@
‘to demonstrate that accident numbers were so small that they a2dd nothing to

the values of the experiment.

5.7 THE IMPLICATIONS OF THE RESULTS
Mone of the measurss of lLehaviecur give any indicaticn thet the tws taciics,

ng and uniferm patrolling differ in thelr effect on driver

e

ouleed patrcll
behaviour. Since uniform patrolling has definite advantages in producing

ification for

ot

uniformly good response times fo incidents, there is no jus
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changing to a system of pulsed patrolling.

In addition to there being no indication of any difference in driver
behaviour between phases, there is no indication either of any difference in
driver behaviour between when a pulse is 'on' and when it is 'off'.

This would indicate that heavy police coverage of a route in the short term

has no large eFFecL on driver behaviour, except possibly in the very immediate
vicinity of the police car. Since such an effect is often assumed by the police
when allocation of traffic patrol effort is contemplated, these Tindings
reqﬁired some reconsideration of ohjectiveg by thuse who plan traffic polibing.
The lack of 2 short term effect does not necessarily mean that police may be
withdrawn indeFinitely.uith no consequent deterioration, but Ref. 12 indicates
that the time scale of the effect is months rather than days. The combination
of the findings of Ref. 12 and of this experiment suggests- that the effsct,mhich
they detect derivesffrom the cumulative effect of higher levels of prosecution,
transmitted sldwly by drivers becoming aware of acquaintgnces who have been
prosecuted for driving offences, and not from the visual impact of the police
activity. This speculation, if acceptéd, will also have profound implications
on the aobjectives_of traffic policing.

This approach of measuring driver behaviour has provided an adequéte

way of comparing alterrative tactics which cost the same. It would be difficult
to evaluate changes in behaviour if ohserved, and tﬁ use this method for a

cost benefit approach to evaluste méthods of patrolling having a different

cost. It also seems unlikely that changes in tactics will change driver
behaviour in the short term.

The patrolling which occurred during the project was beliesved to be, on

average, higher than that nocrmally obtained. If a further nine weeks of
Imeasurement were undertaken using the.same measures, when pabtrol levels have
been maintained at a very much rsduu“d level, then this would give a further
-indication af the extent to which police patrol levels affect driver behauiéur.
The projehf team suggested that such a small experiment might ba run by the
Curham Constabulary, with some help in the anslvsis of the results by members

5f Durham University.
C urham Unive ty -107-



The other main-implication of Project 2 is that the standard method of
before and after speed compariscns is unreliable and imisleading.  Such com-
harispns_ought to rely on the distribution of the means of a number of saoeed

checks, both in before state and after state, thess checks being made on
different days.

-108-



6. OFFSHOOTS FROM THE MAIN THEME

6.1 PERSPECTIVE

The object of tﬁis section is to put section 6 iﬁto perspective in relation
to the rest of the thesis. It is true that the topics discussed be}ow do not
help to elucidate the effects of the police on the traffic environment. Yst if
police do have a worthuwhile effect when patrolling, then any measurs which
improves police efficiency, and allouws éreater time to be spent patrolling, will
be of benefit to the travelling public. The topics discussed below all arose
guite naturally out of. information required for the first project,

An examination of the diurnal distribution of the main variables was
undertaken in the first place for the evaluation of the project. The implica-
tions of these comparisons on police strategy then became apparent.

In the course of prepa;iné computer programmes for the apalysis of
accident Qata required for the experiments, it was realised that the whole of
the routine accidént analysis work of Durham Constabulary could be pérformed
more efficiently by computer.

:The patrol forms in;luded information-on police work perfermed, as well as
stating whether the vehicle was single or double crewed. This data was analysed
at the regquest of the Home Office who we?e then examining the relative merits of
single and aouble eréuing.

In the early stages of the experiments, the team uas concernea that the
patrol time% being reported wers rather lower than had been expected from the
resgurces néminally deployed to pafrol-the routes. It was therefore decided to
examine houw %olice_patrol duties were divided between patrolling and other tasks,
and to ident;fy what other tasks Qere chiefly responsible for keeping patrol men
frem their a;signed duties. This analysis was of great interest to the senior
police officers responsible for traffic work, as well as to the project team.
The analysis revealed a considersble amount of a patrolman's time to be taken
up with paperwork, and so in an effort to reduce this and thereby increase
operational time, several clericél procedures were re-examined.

The net effect of all these side-issues is a deepening understanding

by the senior police officers of the police system they control, and an increase
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in the operational-efficiency of the police force. Not all these benefits
are easy to evaluate in.financial terms, but'thé benefit in Durham County from
the improved clerical systems alone is.sstimated to be worth £25,000 per year.
This more than pays for both project; several times over, every year.

Reports of the benefits achieved in Durham have been circulated with
reports of the other aspects of the projects, to other police forces. and it
i; hoped by this and by.personal contact between officers of different forces,

that improvements achieved in Durham may also be utilised in other forces.

6.2 DIURNAL PATROL TIME DISTRIBUTION

One of the benefits of handling large volumes of data by computer is. that
it is. then relatively easy to analyse in any number of different Qays. One
way in thch the main experimental_variables'pf Project 1 were examined was
by time of day. fhe diurnal distribﬁtions of patrolling, traffic volume and
accidents are discussed here for Phase 1 on' Route 2. These are shown in
histogram form in Fig. 12—(5ection 13). Phase 1 was chosen for tio reasons.
First it was the control phase, and these patrol levels should be entirely
normal, and not influenced in any way by the expériment. Secondly if a decrease
.did occur in the proportion of actual patrolling which was recorded, then the
data for Phase 1 is the most complete patrol data collected in the experiment.
The choice of ﬁoute 2 was because this was the route on which one of the'
Tyneside Conurbation Traffic Survey's traffic Eounters was in_.permanent
-operation. Their éounting poin£ on the Al9 was a little ﬁorth of the northern
end of Route 4. The Acéident data was aggregated for the sams time of year
for the years 1963 - 1967 in order to give sufficient data for the comparison
to be worthuwhile,

_Reference to Fig. 12 reveals several interesting features. In the period
. between 2000 hours and 0100 hoﬁrs“£raffic vqlume steadily decreases. The
_humber of .accidents in contrast stays at a fairly consistent level, ﬁhough
dropping for the last hour. The number of accidents per million.uehicle miles

therefore rises steadily over this period. This is the period normally con-
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sidered to be influéaéed most severely by the affects of -alcohol. This rise
in risk is matched by a rise in patrol levels to combat it. The period between
0100 hours and 0700 hqu¥s is the least heavily patrolled, yet relative to
other variables, it is thenufien patrolling is highest. It is normally con-
sidered necessary-to-maintain a certain minimum police response potential at
all times so this early aorning level is perhaps just;fiable on that basis.
The apparent mismatch between police patrolling and the other variables is
pérhaps greatest, and least explicable in thé early evening, from 1700 hours.
Traffic volume and accidents are clearly at the maximum level between 1700
hours and leD, yet at that time of day police patrol levels are in £he middle
of a steady decline which_lasté from 0900 hours to 2100 hours.

" Senior Police Officers were concerned at this mismatch, and stated that
they would try to increase patrol levels in this period. Further action to
modify diurnal patrol distribution was delayed while a more compléte survey
was carried out of all incidents requiring police attention. HNembers of the
project team were also concerned with that investigation, but its écope
extended so far from the"theme of this thesis that further discussion of it

is not included here.

6.3 COMPUTERISED ACCIDENT RECORDS

Durham County Constabulary's accident records were stored in two wéys.
The%e were lafge binders containing accident report forms simi;ar.to document
12, and there were punched card-records which could be sorted on a card sorting
‘machine. The cards did not contain information about ﬁhe exact location of ths
accident. From these records Durham Constabulary normally produce a monthly
-summary of -accident statistics, which is in such broad outline as to be of very
limited use i'or police purpoées.

This summary takes about 24 man hours per month to produce. As uwas
illustratgd in our experiment (See section 4. 2. 3.) the éystem is liaEle to

break down in the event of sickness or a change in sorting machine operator.
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" Ad Eoc invéstigations are also required from time to time, raﬁging from

a half day job on the sﬁrting machine up to one man week of checking from
the accident feport binders, as was often the caée with accidents
requiring more precise location. further,_a record of all injury .
accidents is passed by Durham Constabuléry to the County Surveyer's
Department who plot these on an accident map for all the trunk roads

in the county.

It w;s pointed out to the Chief. Constable and the Clerk of the County
Council that all these functions could be perfcrmed more efficiently by
‘compqter, and at the same time the-monthly information sheet might be
developed to provide information ﬁore in line with theloperational |
requiremenﬁs. It was also pointed out that such systems were already
being used successfully in a number of other counties. The Chief Constable
and Clerk of the bounty Council both agree@ in principle to zccident
statisﬁics being processed én the County Council's IBM system 36q/4
comp%ter,.and sgaff from the Counfy Council's Data Proc?ssing Department

started a detailed evaluation of the systems used in other counties.

At this point the project team withdreuw.

i
6.4 SINGLE' AND DOUBLE CREWING
At the request of the Home Office, a survey of the activities of "
|
single and ?ouble—manned patrols-was carried out. Thg suruey:was based on

the reports of patrols operating on the Al and Al9 only, during the first

project.
Table 6.4.1 gives a broad summary of activities reported for the
period 9th Augqst, 1967 to lst February, 1965, and indicates that

roughly equal numbers of single and double crewed patrols were operating.
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Table 6. 4. 1

_ _ Crew
' INCIDENTS ' 1 2
Number of Patrols
Reporting 1,758 1,730
Accidents Repdrted 120 140
Traffic Offences :
Reported 560 652
Traffic Offenders
Reported . - 354 435
Verbal Cautions : :
(Traffic.0ffences) 866 1,031
Defective Vehicles'
Checked 264 _ 270
Criminal Record Office : ,
Checks 276 440

These crews were not necessarily a representative sample of all

crews, and the data in this section cannot be regarded as conclusive.

6.5 DISTRIBUTION OF PATROL TIME BETWEEN TASKS

Even in the early stages 6? Phase 1 of the first project, the
reported patrol levels fell well short 6f the level which had been expected
from é knowledge_of the number of thicles detailed to patrol each route.

In an effort.to discover the-cause_of this, the Fofm which had been
QSed for recording patrol time (document 1) was modified to include a
record of the distribution of du£y hours between a number of different tasks N
(see document 2).

For a period of six weeks, all patrol creus, irrespéctive of whether they
had spent aﬁy time on one of the designated_routes, were required ta complete one
of theée-éorms. This was not a man-hours survey (except in the case of Serious
Incidents Squad personnel, where greater variations of crew and cf duties made
this necessary) but was z survey of patrol units. No account was taken of
single or double crewing. The results of the survey are shown in Table 6.5.1

below. ' ' ‘ -113%-



It will be noted thaf only 617 of patrol crews' available time was in

Fact spent patrolling, while fully 8,5% of that time was spent in clerical
duties, The full de}ails of where patrol tims was lost to other duties has
been passed on to senior pol%ce of ficers in burham €Constabulary who will t?y.

to make improvements uheré posgible. |

After exémining'somé of the clerical procedures, the Project Team were

ablé to make some recommendations, whose implementation will help to reduce
the very high proportion of time spent on clerical duties. Further details
of the examination of two of these clerical;procedures, and the imprerments

e%Fectéd are included in the next two sections.

Table 6, .5. 1

DISTRIBUTICN CF PATROL TIME AMONG YARIQUS DUTIES

PATRCL TIRE TIME SPENT . OF TOTAL TINE
Patroal time 7082 hours 15 mins, 61.2
Scene of accident 303 15 . 2.6
Scene of crime ’ . 84 ; 15 . . .7
Attention to complaints 67 15 i : .6
Escort duties 332 30 2.9
Static check ’ 37 15 .3
Attention to 9939 calls 193 00 1.7
Taking statements 153 0o : 1.3
Making Enguiriés 371 00 3.2

‘ _ .

Interviews 122 : 45 1.1
Court attendance 180 0o . 1.6
Clerical duty . 692 45 6.0

Typing 317 " 45 2.8 9.5
Dictating 86 GO .7)
-Miscellaneous 1175 15 ) 9,3
Car duty 473 30 4.1
TOTAL TIME 11553 45 100.1
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6.6 ACCIDENT REPORTING PRDEEDURES

6.6.1 Frevious Method'

This section describgs the method of repofting an aceident in use in
Durham Caonstabulary until 31st March 1963. Thereafter, following the recommen-
dation of the_project team, a new procedure was adopted, which is described in
the next secfion. Under the old system, the first Police Gfficer to whom an
'acgident was reporfed Qas required by Durham Constabulary Stasnding Orders to
observe the following procedure: |
EBither A. If he was ahle to complete his enguiries with 48 hcqrs, then he
was recuired to submit a combleted Accident Report 8ock (see
document 11) with typed witness stafements,.a sketch of the scene
cf the aécident, and his recomﬁendatian, through his &uperior
officefs, to.Divisional Cffice.
" Or . B. If enquiries were not completed within 48 Hou;s,'then he was

reguired to submit the incomplete Accident fHeport Boox tu Divisonal

Cffice, where the accident was recorded, and a serial number allocated

to it, The Accident Report Book was then returned to the reporting

of ficer, who was then recguired to complete it, and then resubmit

s

t in a file, with a sepzrate note sheet, on which his
recommendations were entered, with a separate scale plan of the

scene of the accident, and with typed witness statements.
| :

Any Report Book submitted under A above, but bearing recommendations for
i i S .
- . l * - 3 y
court action,|had also to be made up as a file, complete with note sheet and
a separate scale plan of the scene of the accident. VUWhere a file was made up,

the recommendation of superivisory officers, and the decision of the

Divisional Chief Superintendent, were entered on the note sheet, as was the
result of any court action. After the completion of céuft action, or on the
Chief Superintendent!s Decision to'caution or take no further acfion, the %ile
was forwarded to Force Headquarterslfor storage.

Yhen the Accident Report Book.was first submitted to Divisional Office,

details from it were typed in duplicate onta Accident Report Forms (see document
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This was a full-time job for one typist at each divisional office.. One copy
of the form was retained at Divisional Office, while fheldther was forwarded
to Force Headéuarters for use in puncﬁiﬁg'accident cards, and for the head-
quarters accident file. Both copies of the Accident Report Form were endorsed

with a note on the final action taken and its result, when the accident file

was closed.

6.6.2 Revised Method

After some pilot experience, the following accicdent reporting procedure

was adopted in Durham Canstabu}ary from 1st April 1962,

An officer repﬁrting an accident- completes a Revised Accident Keport
Form (see document “13), in black ballfpoinf pen, and submits it to his super-
uisory officers, together with handuritten statements and his recommendations.

A decision is made on further action based on these documents. If no further

~action is to be taken, the Rgport Form is minuted %o this cffect, and formgrded
to Force ﬁeadduerters.

If court action is required, the typist who formerly typed the old
Accident Report Forms (Document 12), types the court file. This is then
returned to the reporting oFFicer.with his drigiﬁal regport form, to be checked,
and completed by the addition of a scale plan.

The clé Accident ﬂe#ort Forms {(Document 12) are repleced by phatocopies

of the new Report Farm (Document 13). .when a file has bsen closed, any

"authorised person requiring information frem it, is supplied with a photo-copy

ol the asppropriate part of the Report Form,

Eefore changing the system, a slample was taken of thz time taken to

complete the reporting of an accident under the old system. Similar measure-
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ments were then made for s sample of accidents reported under the pilot necw
system. The following table summarises this compsrison.

Table 6.6.1 Comparison of Accident Beportiro Procedures

Dld Syetem -~ MNew System
Number of Aceidents in Sample ' 128 e3
flean time in minutes for completely reporting
: an accident - 255 145
95i. Confidence Interval- . . " 230 to 280 128 to 162

The new system therefore saves a highly significant 1 hour 50 miputes
per accident, i.e. 43% of the average time teker to report an accident,
fhis saving alone would be enough to cover the cost of both projiects many times
gver every year.
The reasons for the savings with ths new system are obu;cus:
1. Policemen no ldnger type statements, this is done by civilian typists,
and then only when necessary for court srocedings,
2. Civilian typists no longer type Accident Report Forms. The equivalent:
inFormétion is photocopied from thé original,
.3. Detailed plans of the scene of an accident are only prepared when required
for court action.
4, Civilian typists no longer type extracts from 'closed' accident files,
when such information is requested by authorised perscns. This

%nformation is instead photocopied from the original document.
1 . _

5.7 PROCESS REPGRTING PROCEDURES

6.7.1 Previous System

The following procedure was that laid down for use in Durham
Constabulary until 31st December i968, for all offences (traffic, crime, and

other) in’which proceedings were initiated by summons.
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1. The offlcer dealing with the offences, entered full details in his pockéf
book as the investigation proceedéd.

2, Uhen his investigations were complete, he dictated particulars of
of fenders and evidence of offences

3. A éivilian typist éypes these detéils in duplicaﬁe from the dictating
machine-onto a Summons Repart Form (See Document 14).

4. . The Summons Report Form was then checked by the repofting officer. If
any error was found, the form wés fetyped and rechecked unit correct.

The Report Form was submitted with recommendations, through supervisor

[47]
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officers, to the Divisional Chief Suberintendent for a decision,
6; If it was decidad to apply for a summons, the Summons fieport Form was

sent to the Magistrates' Clerk with a request for a summons to be issued.
Dictating was not done in a natrol vehicle, but in a convenient police station,
thus involving travelling time to and from the assigned duty. Young and in-
experienced police officers u a1ly greceedﬁ dictetion with a long hand draft,
Furthey increasing the time lost. GShortage of available typisis often caused
queuesqu work awaiting typing, especially at weekends. OCn oucaal“h , thgse

cueues became so long as to cause serinus delays in the iszue of summcrses.

£.7.2 Revised System

]
From 15% Januwary 1989 the following procedure for initiating sroceedings

by summens was acopted by Durhem Constsbulary:

1. The officer dealing with the offences makes a brief entry in his pocket

hock, to record the time and sequence of events.

£

ils of offenders and cvidence aof offences on a Prscess

)

l=2tes det:

4,

Report Card {See document 15) as these bzcome available.
2. Hz submits this card with recoﬁmendations, through his wuperviso rV_DFFidébs,
to the-Divisional Chief Superintendent for a decision.
4. If court proceedings are authorised, the card is sent £o the liagistrates

Cierk, with a request for a3 summons to be issued.
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All Nagistrates' Clerks in the Durham Constabulary area have agreed to accept
this card as a "written iﬁformation" and to issue summonsés based on their
.use, The reporting officer need not go to a police station at any time in the
course of his reporting a simple offence. His process report card may be
-handed to his supervising officer at a rondez vous in the cuurse of normal

duty, Otherwise it is handed in at a police station at the end of a shift.

6.7.3 Conparison

Before the new sysﬁemiof Process Reporting was introduced, it was
tested experimentally against the old system in Suncerlsnd Division. Table
6.7.1 sets out the result of this cDmﬁarison.

Table 6.7.1: Compariscn of Process Reporting Procedures

npLpn . h nNELn
MNumber of process reports in :
sample _ 118 110
hrs. mins. hrs. mins.
Total Police time o : 59 C ) 44~ 16
Mean Police time - _ 0 20 3 24
Total Civilian time ' 28 0. 5 12
| fean Civ;lian time : 0 15 0 3
Total time : 88 0 49 28
flean totzl time ' : 0 45 ' 0 27
S5tandard deviation : 0 19 0] 5
Standard error r 1.8 8] 1.6
9574 confidence limits : (45 % 4) mins (27 % Vmins

The rigw Process Reporling procedurz thus saves an average of 18 minutes

(437} for every summcns issued. hese savings are accomnlished by tha elimina-
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tion of tyring ahd.the ;hecking of typing, and by saviﬁgs in time through
making shorter entries in pocket quks.

| Thers are othér advantages to the neu.system not anpart from

Table 6.5.1. Since it is not necessary to make a special journey to the

police station for dictating, 'dead! travelling time is alsco saved. Since

|

officers will not be spending as much time in police stations, lecss time will

@]

(%

be: lost in ccnversation with police friends, not strictly in the course of
duty. BSecause of the elimination of cqueues for typing, the time between com-
mission and trial will be reduced. Further because of the simplicity of the
ney system there is a tendencylfor more offences tc be reported. Against
these advantages must be set the disadvantage that there is no other record

if a Summons Report Card is lost. This appears to be a risk well worth taking.
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7. CONCLUSIONS

Tha main objective, normally ascri bed to Police Traffic patrolling,
is to induce drivers to improve their driving standard, and thereby to
reduce the accident ratet In the course of investigating the relationshipd
between patrolling and driver behaviour and accidents, several facets of
current practice in traffic engineering, in Police administration, and in
operational police work, were shown to be unsatisfactory. These and other
ancilliary conclusiaons are presented before proceeding to the central theme
of the thesis,

One of the leading authorities in.trafFiC'engineering practice, Ref. 19,
recommends a method af testing for a change in mean traffic speed. based on
an assumption which is shown to be incorrect._ As a result of this incorrect
assumption, such a test would be grossly inaccurats.

"It is commor practice among British Traffic Engineers, to collect traffic.
data at different times of the year, and to collate these data-by means of a
seasqna1 factor, derived from a-continuous census at 50 selected points
thrnghout the country. The effect of this is to produce a correction.Factor,
for conversion to mean August traffic flows, which, at its highest, exceeds
two. These factors are completely different to thas seésonal variations
observed on the main trunk routes in the North East, and are mholly inappro-
priate for}that area.

The Po?ice administrative systems which formerly dealt with the recording

df accident% and offences, were shouwn toc be wasteful in tﬁeir use of givilian
and police $anpower. Improved systems were devised and implemented in Durham
Constabular* with considerable savings.

Anomolies were observed betuween the diurnal allocation of patfol strengtﬁ,
and the diurnal distribution of both accidents and traffic volumes. The
anomolies, and the lack ﬁf'any evidence that police have a short term effect
on driver behaviour, has led Durﬁém Constabulary to. re-examine their objective,
and their_control and information systems, within the traffic area. This

was the subject of the third research proposal (Appendix 4), which did not
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receive the-financial support of the Home foice;l Work aiong similar lines
is however proceeding, using mostly Dﬁrham Constabulary pergonnel, with some
Business School support.
The survey of other felated research, showed that much of the work iﬁ
this area suffered from a iack of statistical analysis. lhere possible,_some
evaluation of the significance of results was performed for these projects.
In other cases, errors.in statistical analysis were found. and corrected.
The close scrutiny of the significance of results enabled the conclusions of
other researchers to be put in their proper perspective.
Some other larger scale experiments-do show some indication that police
levels affect repofted qccidents, but in these cases there is a strong
possibility that.publicity might have had a considerable effect on the
outcome of the experiments. Both Durham projects avoided publicitx completely.
There was no clear evidence from the first project, that-changeg in
the level of police patrolling had any effect on the accident level. The
design of these experiments was however, such that a considerable change in
the accident rate would have been reéuired for its significance to become
apparent.
From the results of the second project it is clear that changes in
the level and tactics of police patrolling, to the extent described above,
have little or no influence on several key aspects of the driving behaviour
of the vast majority of drivgrs. In particular, in a change from uniforﬁ
patrolling to pulsed patrolling the following éhanges.are the maximum which
could occur within the 95% confidence intervalslof the experimental results.
l, The mean épeed of cérs in a derestricted zone chaﬁges by no more than
1.81 m.p.h.

2. The mean spsed of light goods uehiélés in a derestricted zone changes by
no more than 1.25 m.p.h. |

3, The mean speed of heavy goodé-vehicles in a derestricted zone changes by

no more than 1.18 m.p.h.
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4. The mean:speedtbf cars in a built up aréa changes bY'nB‘ﬁoEétthaﬁ ;éé'ﬁgp.h.
5. . The mean speed of light goods.vehicles in a built up area change; by.no

more than 1.42 m.p.h,

6. The mean speed of heavy goods vehicles in a built up area changes by no
more than 1.23.ﬁ.p.h. |
7. The percentage of drivers according precedence to pedestrians waiting oen

the pavement tﬁ cross a pedestrién crossing chgnées by no more than 2.6%

from a value of 12%. |
8. The percentage of drivers giving precedence to pedéstrians waiting on the

central islénd of a pedestrian crossing changes by no more than'S.O%

from a value of 55%.

9. The changes in a specifically designed measure of overtaking levels was

no more than 2.7

These are the maximum changes which migﬁt be expected at similar road
positions, on siéilar roads to those of the Durhém experiment, There is no
re;son to suppose that cﬁmparable changes in patrolling Qould havé any
mérkedly greater effects on other roads, and on other features of driver
behaviour.

Driver behaviour was not appreci;bly different when pulses were in
operation, and when they were not in operation. Thus the shqrt term effects
of changes in levels of policing are at most very small,

As a direct result of the ekperiments psrformed, the idea of pulsed '

patrolling was dropped. It showed no advantages in the effect on driver
beh;viour, énd it would produce an inferior distribution of fespoﬁse times
compared with the same force'distributedluniformly.

In ex;mining the implications of the Durham results a number of explanations
are apparent. It is possible that driver behaviour and accidents are largely
unaffected by police presence, and that earlier expsriments which produ;ed.

positive results, did so as a result of experimental defects, or the effects

of publicity.
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An alternétive.explanatibn, and perhaps the most likely one, is that
drivers modify.their behaviour only when they perceive an abpreciabla changg
in the level of policing, and that the reason for the efféct observed in
Durham, was:the failure of the majority of motorists to notice any'difference
in police levels or tactics. This could explain the more dramatic changes
where publicity was used, which would help the perception of changes. This
hypothesis might be tested by incorporating a public awareness survey into
expériments, similar to those conducted in project 2.

It is also possible that the mere presence of extra police might not have
much effect on driver behaviour, while greater fear of prosecution would cause
an appreciable improvement in driving standards.’ If this were so, then the |
gffect might be more related to the number  of prosecutions than to thé level
of patrolling, and this effect would tend to build up over a much longer period
of time than was gxaMined in any of the phases of the Durham experiment.

This explanation is supported by the 30 m.p.h. limit enforcement pro ject, but
further experiments, with much mﬁre careful statistical design, would be
requi}ed to test this theory properiy. |

Much further work is still required on the effect of the police on the
traffic environment. The evaluation of a functional reéelationship betwesan
patrol levels and ;ccident rates is likely to remain an illusion unless the
scale of ex?eriment can be increased to a different order of magnitude from
anything at%empted s0 far.- This would require the implementation of detailéd,
accurate in%ormation systems for Poliee Patrolling, traffic volume, rqad.
engineeringJ and accidents on a National Scale. Such an inuestig;tion would
prove extremely expensive, and difficult to control, but if it were able to

lead to the better allocation of police,. and road engineering resources, then

this expenditure might easily be justified.
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9.2.

FROGJECT 1

9. AFPENDIX 1

THE PRCOJECT TEAMS FOR THE TWC PROJECTS

~

The project team for the first project was as follows:

FULL TIME PCLICE LIAISCKH COFFICER

Chief Superintendent H. A. Taylor, Durham Constabulary (then Chief

Inspector).

FULL TIME RESEARCH ASSISTANT

Mr. T. H. Biss, Durham University Business School.

FART TIME ARVISORY PANEL

Prof. M. R. C. McDowell, Durham Univéréity fathematics Dept.
Dr. R. F. Tuckett, Durham University Bus;ness School
Or. D..m..Greig,‘Durham University Mathematics Dept.

PMr. J. R. Peston, Durnam University Mathematics bept. .

This team was =zlso responsible for the initial development of the second

project,

PROJECT 2

The project team for the second project was as follows:

FULL TIME PCLICE LIAISGN OFFICER

Chief Inspector J. Fassmoor, Durham Constabulary

FULL TINME RESEARCH ASSISTANT

fir. T, H, Biss, Durham University Business School

PART TIRE ACVISCORY PANEL

| .
- | : -
Mr. J. Hallett, Assistant-Chief Constable, Durham Constabulary

Chief Superintendent 4., H. Harper, Curham Caonstahulary

Chief Su?erintendent J. G. Yaung;uDurham Constabulary

Chief Superintendent H, A. Taylor, Durham Constabulary

Inspector 3. Fidiam, Eqrham Constabulafy (Cperaticnal Commander)
Prof., k. K. C. #clouwell, Dnrham University mathenatics Department
Dr. A. G. Haukes, Ourham University Hlathematice Department

Dr. D, fl. Greig, Durham University Fathematics Lepartment .

. fir. C. J. Constable, Durham University DBusiness School

Mr. P. il, Jenkins, Curham University Business Echool
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“10.  APPERDIX 2

URIVERSITY OF DURHAR

Research project on trunk road patrolling

1. Introduction
It is proposaed that the Dugham group investigate theleffegt, if-aﬁy,
of police moter car satrols (hereaefter called patrols) Gnlthe accident rate
on certain primary foutes in Count? Durham,
The investigation will bHe limited to the lengths of-the A1 and A19 in
the C9unty Folice area. These routes will be considered in two stretches each:

Stretch ay : . Stretch'az

A1 Darlington -~ Durham ' Ourham - Gateshead

‘(Sunderland Bridge)

Stretch b1 T Stretch b2

A18 Sunﬁerland - Castle Eden- ' Castle Eden - Egglescliffe
Each stretch is approximately 12 miles in length. The gross accident rate for
the first three month; of 15067 is approgimately a0 3 ner stretch per month..
"However previous experience with tﬁis tyge of experiment indicates thet the
‘reported incidence of accidents involving"ley damage and/or slight injury may-
"not be reliabls, and that it is preferable to work pnly Qith the figures for
accidents wnich are fatal or cause serious injury. There are about .3 of”
thesg'per stretch per month at p&eéent.
iTrafFic flow measurements carried out by the County Surveyor's office on
each ;tretch-for August 1966 indicate that the accident rate/vehiciﬁ mile is
about one accident/? X %DS vehicle miles on the A1 and about three times this
figure aon the A18. Major impro&ementé in hand on the A19 are expected to
greatly reduce this latter figure. Duriné 1?67—68 hourly'flou levels at twol
points on eack cf the aq and a, sﬁ?etches (mean over one week in general)
will be available.
Present levels of patrolling are minimal, the responsibility being largeiy
a division;i:éne so that cars are very fregquently diverted from patrolling to

cthar functions.
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2,

Preliminary Studies

Using poiice punched

(a)‘.'

accidents on the A1, A

sgasonal variations, and of the corresponding changes in

card records For 1963~ 1966 of

sarious - and fatal

5 (about 600) an analysis of diurnal and

traffic Flow,

will be carried out to-indicate the present pattern and assist in

scheduling additicnal

patrol activi ty to give maximum effectiveness.

(5} THe first important step is to establish present patrol levels and
tactics. To do this. it is propcsed that on ected days during the
tws months August September 1947 the crews of all police vehicles
using the A1 eor A1S will be askzd to record the times at which they
were 2 any of the four experimental stretches. Further care zpecifi-
cally essigned to patrol would be asked to record in addition

1. the numbsr of men

in the crew,

2. ucather. and road conditions,

3, the time and location of any accident attended,

4. the number of warnings of possible procezss issued, ather than
_?CClGCﬂuu,

' [~ Lta o f el U S,

5. the number of verhal cautione given,

G. the rumber of defective vehicles checked,

7. the number of CHU checks,

8. =asclstance toc motorists,

5. iescurls provided.
|

Infermation under the headiros 4 - 9 a2bove will be returned on the
i
| P ) ' . '

ncrafal incident fori, but filled in daily instead of monthly. The

times of entry and exit to the experimenizl stretches Ui Toed, and

! .
cetails 1 - 3 above, will be entered on s

»

simplify recording

This information

overall police activit

stretches.

and to act as

record pad
a punch card transfer.

will be analysed to give present lsvels of

W

y and of specific patrol activity on the experi-



e d

o]

. First'expeéiment Cctober - December 1967
(a) Two additional patrol cars (subject to availability) will be qssigned
to each of stretches aq, b1, for the shift 4 p.m. - midnight; this
period appears te include the peak incid;nce of accidents.
(b) MNo changes in tactics or recording will be introduced.
(¢) Recording as in éhe preliminary stucdy will be carried out on random
days on all four stretches-to monitor other police activity,

With the informaticn on thése two levels of patrol activity, and on
treffic flow, the accident rate on fhe stretches, a1 , by , (and also on
other roads near these) will be compared wi;h that on the cantrol stretches
for the periods covered by 2 and 3.

Testing of model, influence of change of tactics

A. During January - flarch 19688 two experiments will be carried out -
(a) on stretch aq patrolling will be carried out without change of
tactics, af an altered level suggested by the previous results (i.e.
at either one or three adﬂitional_cars depending 6n wvhether the effects
| in the first experiment were large or small).
() on stretch bq where the level of patrolling should not be altered
a tactics experiment is suggested, not involving éither_highly decoratéd
cars or widespread publicity. It might howsver involve, ($ubject to
further discussion)
.
(i) fncreased verbal cautions
(ii) two cars connectecd by fadic énd working together
(ii%) restriction of each car to a six—milé stretch to svoid over-
E lapping
(iv} replacement of cars by motorcyclists working in pairs
B. During April - June 1963 Further tacfical modifications will be
investigated.
A patrel level will be acdopted as in the first experiment, or as
suggested by the results in order to have a perceptible effect. The

‘modifications whlch cocuid then be introduced would include

- III -



(87

(i) -highly decorated police cars (uhite stripe on “lack or some.

easily recognisable colour scheme)

(ii) widespreac local publicity in press and T.V.
(iii) 1labelling of some roads 'Police Patrol Experiment in progress'

flecording wiil cortirnue as in the first experiwent for the whole of this

neriod.

-1

s require 4 or I additicnal police cars Tor one shift

per day during the neriod September 1967 to June 188&, preferably each
with a crew. of two. Thes patrcl level in the sxneriment will vary from

the present figure, (estimated as ﬁ caq/stratch) tc a maximum of 3 cars/

tretc
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Analysis of Results

The preliminary model will .be reassessed and modified to incorporate

‘the effect of-tactical changes. The group will sttempt to deduce optimal

patrol levels ancd tactics and suggest further reeearch.

17th July, 19G7.



Froposed investigation of tho effects of different methnds of use of Police
hMotor i'atrols on driver hehaviour

Durham Uniuersity/burham Constasbulary

February 1869

1, Design of Exoeriment

It is proposed that a special fiotor Patrol unit is Formed on a short
terﬁ basis for this project. This unit will be used lo patrol selected rcutes
in the Sunderland area -
(2) uniFormlf
(b) in a pulsea manner
and measurements made of certain aspects of driver bhehaviour during both types
of patrolling.

2. Selected Routes

The total roqfe mileage to be studied is approximately 4€ miles,

comprising of four stretches of approximately 12 milss each:

Route 1

Commencement of the A183 road, South Shields to its junction with the A182

at Shiney Row.

Route 2

S . | . _

R1E4 from the roadworks south of Uhite Hare Fool to the A1%, A1S from end of
' .

- i . . .
Oual Carriageway, South thields to Rynhope Green,

foute 3
B1289 Washington Town Centre to-Uheatsheaf Roundabout, Sunderland.

AGS3 Centre of Houghton-le-Zpring to Park Lane Isliand.

foute 4

The traffic denzity on these routes is

Py

A19, Ryhooe Green to junction of A179.

very nsarly in the ratio 1:1:1:2,
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For that rseson route 4 will be treated as a double reuts, by introducing
"route 5", a dummy reoute equivalent to rcute 4, and thus giving an effective
route mileage of GO miles.

7. First Pericd, Uniform FPatrglling

For a nine week periqd, from 47 liarch, ithe Force will-be used to patrol
the five roﬁtes as uniformly as pnssible from 5.27 a.n, to 5.30 p.m.
Twe shifts will be used:
Ehift A: 8.00 a.m. - 4.CC p.m.
tffective patrﬁl £.30 a.m. - 3.30 p.m.,y linch 12 noon - 1.C0 p.m.
Shift B: 10.00 a.m, - 6.20 p.m,
Effective patrol 13.30 a.m. - 5,370 p.mf; lurch 1.90 pom, - 2,00 pm,

Double strength will be available 10.30 a.m. - 12 noon and 2,30 p.m. - 3,30 p.m.

4, Force Reauired

-

fien: 12 B.C's and supervisor tSergeqnt or Insnector) giving 6 men per
shift, allowing for sickness and administrative esnd clerical duties should
give four drivers per sﬁi?t.
Vehiclgs: & motor cars and 2 motor cycles (giving 3 motur cars and 1 motor
cycle.per shift).

clice Station

G

C
bee
—
ju
s

Bese: Sunderland, fic

5, Patrsl of Routes by Uther Police Patrol Units

These routes should be patrolled by normal Divisional patrols during the
period 5.30 p.m. - 8.30 a.m. Mo Police vehicles other than the University
Fatrol Group should patrol the routes except to respond to an emergency.

8. Effective Patrol Initensity, First Period

hift, six hours patrol per vehicle per shift gives

[91]

At four vehicles per
48 patrol hours a day, giving approximately 9.5 patrol hours per route per

day, or very closely one vehicle in each of &he five stretches at any time,
(Distribution as Table 1). GCfficers will he allowad one hour away from their
-route for lunch, and if possible ﬁefsonnel should ;eqeive an allgwance for
meals cut,

- .

7. Second Period: Pulse Patrolling (nine weeks)

The same force, at the same intensity, would be used to gilve very in-
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tensive coverage of one of.the five routes, selected on a randdm'basis, iﬁ

three déy bursts (see Table 2). Three out of four vehicles per shift would

be used on this basis, the remaining strength giving low level uniform back-
grpund cover, This allows for 36 patrol hours per nire-hour day on the selected
12 mile route, or four vehicles on the rcute at any time. The pulse selection
(Table_?)_has been carried 6ut using a table of random numbers.

8. . Instructions to Crews, re R.T.A.

Each man will submit a daily report on distributicn of time between variaous

cuties, and a special incident form for each incident dealt with.

h

Crews will be instructed to use cautions and reports for procsss for all

-

cases of excessive speed, reckless, careless or dangerous driving, aofferces

fleacsurements of Driver Bshaviour

The following parameters will be measured.

1. HRaoute 2, ARSH

ted zone (Heavy,

v

ffean and variance of speced distribution in a2 derestric
,
1

light commerciel and private motor cars separately).

2. Routze 1, A183

The same, in a 30 m.p.h. restricted zone.

3., Poutes 475, A19

Farcentage of cdrivers cvertaking in a narrow undulating stretch of road.

4, Route 2, AR19

e

]

centage of drivers giving precedence to pedestrians at s

designated crossing.

1

Measurements will bs made on eight ccecasicns per wesk, each measurement

comprising a 1% hour samole, so that each pargmeter will he measured twice
-ﬁer week. Sites have heen chosgn sp'that in as far as possible those carrying
sut the measurements will not be very noticezhie.

The parameters will be ahalyseﬂiin terms of

(a) Uniform patreclling

(b) Fulsed patrolling

- IIT -



b1) Pulse on

Accident statistics will be kept, but are not expected to provide a

statistically significant sample.

Route
1

2

No. m.
patrol

TASLE 1

by) Pulse off

Uniform patrol: assiorment to routes (wesk 1)

TOTAL

Time 6.30/5.30 9.33/10.30 10.36/12 12/1 1/2 2/3.73 3.30/64.30 4.38/5.30 \
) / {hours)
1 2 (I 1 0 9%
1 1 o1 2 1 1 S}
0 2 101 1 1 9%
1 1 10 2 1 1 5%
1 2 1 1 2 0 1 16
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ABSTRACT

This proposal is for a detailed research programme into the setting

of Goals* for a Police Traffic Division, and the establishment of
Control and Informéticn Systems* necessary to achieve these goals.

The research programme is designed to cover a peripd of two years,
ihvolving five and a half man-years of full-time research staff effort,
together with the full-time suppo?t of a seconded senicr police of ficer
and the part-time advice of a panel of five staff from the Business
School. The proposél covers two stages of investigation.

Stage I will cover a.peridd of six months and involve a national
sample to establish the goals. Sfage IT will investigate cgntrol and
information.systéms in detail in three selected police traffic divisions
over a period of eighteesn months. A possible third stage involv;ng
the implementation of suggested improvements would be the subject of

Fu;ther negotiation with .the Home Office, when the extent of the work

is more apparent.

*See Glossary on Page XIX



111

INTRODUCTION

This proposal outlines thelprevious work done for the Home Office’
by the Durham Team. It shows how the proposed project developed out
af the previous work. It argues that it weould be wasteful to continue
with research of thé tQpe previously conducted, before police goals
have been clearly established, individual objectives set, and the
control and information systeﬁ examined in detail, Relationships such
as those investigated in the first two years of work in Durham are
usually distorted by the influence of othgr factors which are difficult
to exclude. A common way of excluding such a factor is to run an
experiment in which the factor is kept constant throughout. This
leaves results which are strictly only applicable when the facgor-has
this fixed value. A clear picture of the relaticnships 1is therefore
difficult and expensive to obtain. Before such an investigation is
undertaken the ;elationship'éhould, therefore, be céntral,to the
ﬁunction of a traffic division, |

The proposal also shows how the Business School is well gualified
to carry out the research programme, whicﬁ is described in detail and
consists of two stages. In the first stage two full-time research
scient;sts and one police officer on secondment will examine the goalé
of police traffic divisions in a nation-wide investigation. 1In the
second%stage, a further scientist will join the team, which will
investiLate control and information systems* in thres éélected
traffic divisions, |

Possible further developments of this line of research are also

outlined.

*See glossary on Page XIX
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‘Past Research

.1 A joint Durham Constabulary/burham University MNethematics
Department/burham University Bu;iness S;hool team has been working
on the effects of Police Trafficlpatrols on traffic behaviour and
accidents, for the past two years.

.2 The first project this team undertook was to look at the effect
an increased patrol level had on accidents. The effects of a change
in tactics on accidents was glso iﬁvestigated. Neither change
showed any significant ef‘f‘ect.1 Iﬁ retrospect, perhaps this is not’
surprising in view of the fairly conéiderable decrease which would
have been required for a significant result to have been established.

.3 As a spin-off from this experiment certain simple changes were

made in information handling procedures, which were shown2 to have

led to considerable savinés in Durham County alone.

.4 The second project examined changes in police patrolling in
respect of their effect on various aspects of driver behaviour.
Pilot expefiments for this project showed3 that the presence of a
police car in the immediate ui;inity had a small but significant
effect on drivers' speed in a built-up area and on their willingness
to give precedence to pedestrians waiting at a pedestrian crossing.
.5 The second project.is now almost at an end, but it has already
become apparent that the changes made in patrolling have no

appreciable effect on any of four measured aspects of driver behaviour.

1. The joint University of Durham/burham Constabulary Research
Project on Trunk Reoad Patrolling 1967-68, Second Report, Part 1,

2. Part II of the above report.

3. Part III of the above report.
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These aspscts of driver behaviour were @

speed in a derestricted zone,

speed in a 30 m.p.h. limit zone,

action at a pedestrian crossing, and

overtaking Eehaviour.
The changes in patrolling were from a uniform level to the same overall
effort, but distributed mostly in pulses, or bursts of three-day
duration. The small lgcal effect of a patrol unit noted in .4 seems
to be lost when observing a traffic stream under any practical_level

of patrol supervision.

3.2 The Need for a Change in the Thems of the Research

The results of both previous experiments, especially the 1968-69
experiment, have profound impliéations on the use of patrol cars. Théy
call into qu;stion accepted objectives for patrol car allocation. This,
together with large sayings obtained by simple changes in iﬁformation
handling procedures, leads not unnaturally to the investigation we
now recomménd.

Further wotk could entail a waste of research effort if it is not
contributing directly to the central function or goals of police traffic
diuiéions. Such investigations make maost sense when conductéd into
problems that are central to the effectiveness of traffic divisions.:
This would include aﬁ examinafion of the sources and types of informa-
tion used for control purposes.

It would therefﬁre be most sensible to precede any resumption of
experiments such as those of our first two years of operation by the.
investigation proposed. It is also clear that without a knowledge of
the cause-effect relationship betweer police and their environment,
cost benefit analysis in the field of traffic supervision is not a

viable propoesition. The proposed investigation will not only give a
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return iﬁ provfding a framework for research, it will also indicate how
the organisa£ion ;nd information handling can be revised for greater
operational éeffectiveness.

The Research onposal

The first stage of the proposed investiéation'mould consist of a.
nationwide survey o% the goals of pqlicg traffic_divisions. These would
be established firstly by using the results of. a questionnaire, and
seéondly by a series of structured interviews. The questionnaire will - .
go to all senior police officers in traffic divisions throughout the
country. For the follow-up interviews a sample will be selectea from
those who have completed the questionnaire. This first stage will
last for six months. | |
In the second stage of the proposal the control and information
systéms of three selected police traffic divisions will be éxamined in
detail. This will entail carefully structured intervieus w;th of ficers,
at all levels of each traffic division, to establisﬁ the following:
1. His objectives®
2. How he is assessed on tﬁose objectives
3. What information he requires
4, Uhaf information he received
5.. The sources of his informatioﬁ
6. UWhat information he provides for others
7. His sﬁbordinates' objectives
8. UWhat he thinks his objectives should be
9. How he thinks he should be assessed
10, UWhat he thinks his subordinates' objectives should be
The results of the interviews will be examined to determine the
followiing @

1, 1Is the police officer contributing effectively to the
attainment of the traffic division's goals?

*See Glossary
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2. Does the method of assessing him reflect the degres
to which he has achieved his objectives? h

3. Is the information a man receives the information
necessary for him to make his decisions?

4. 1Is the information handled by or for the traffic division
transmitted in the most efficient .way and presented in
the most useful form?

The detailed programmes for each stage of the proposed project

are set out below in section 4,

3.4 Expected Benefits

The proposed research programme should benefit the policé fogce
in_three ways.
.1 0bjectives and control and informatiqn systems should be improved
sg that all decisions hade'are in line with the objectives of the
traffic division, using the information appropriate to the decision.
Improvements.in the method of handling.the information should also
be made.
.2 The proposed project wiil pave the way for complete revision of
Lhe control systems of traffic divisions, and the introduction of |
Managément by Objectives*,
.3 The aims of a police traffic division are curfently being
expressed in such general terms that it is difficult to ensure that

.resear?h being carried out is contributing to operational effectiveness.

Following the project it will be possible for further research

prograﬁmES'to be more closely alligned to this requirement.

3.5 Why the Business School is particularly well equipped to carry out

the proposed research

.1 The research proposed in this paper cohcerns'objectives,'control
and information systems, precisely those areas of management studies
which are the declared special fields of interest and expertise of

the Business School.
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VIII
.2 The research proposal involves an interdisciplinary team, and
it is one of the Business School's deélared aims to concentrate on
work of this typse.
«3 The Business.School has a wealth 6F the sort of experience

which this project would require, as is evident from Section 8 below.,

The Structure of the Pronosed Research Team

1 It is proposed'that the research team should be organised wi th
four full time members, and with a paﬁal of five expert édviéers,_who
woﬁld act as consultants to the prﬁject as and when occasion demanded,
.2 The ekpert advisers would be Messrs. Baker, Constable, Machin,
Reynolds and Jenkins (see section 8 below).

«3 The full time staff should include one full-time police officer,
on gecondment, one'behauioural scientist, a specialist in control and
iﬁformation systems, and the full-time scientist from the previous
police project, Mr. Biss (sée section 8 below).

.h Une'of'the three full-time scientists should be appointed in charge
of the day to day running of the project and the co-ordination of the
work of the whole team. o

.5 He would respond to Mr. Machin as the permanent member of the’

School pltimately responsible for the project.

|
|
1
!
i

| .
THE DETAILED RESEARCH FROGRAMME

Stage I

The programme for this stage is summarised in the Critical Path

(c.P.A.) Diagram on the next'page. If all three members of the team
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Activity Time elapsed Man Activity _ Time elapsed Man
' in weeks Weeks o in weeks Weeks

1. Design questionnaire - 4 10.'Analyse guestionnaires ' - 6
2., Run pilot study with questionnaire - 4 11. Arrange and conduct interviews - 15
3. Modify questionnaire - 4 12. Analyse intervieus - 6
4., Print and circulate questionnaire 2 . - 13. Write and print report on _ .
5. Await return of sufficient completed flrSt stage - 3

. questionmnaires for analysis to start 3 - 14, Organise seminar 4 C -
6. Select samples for follow-up : 4 1 15, Conduct seminar - - .-
7. Design interview schedule for follow- . 16. Obtain backing of each Chief

up ' . - 3 Constable for the circulation 4 1
8. Test schedule L 3 and completion of questionnaires '
. 17. Obtain backing of each Chief

9. Modify schedule - 3 Constable for the programme of 4 1

interviews within his Force




are available éism the start of the project, then it will be seen.

from the diégram on the previous page that‘the path 1, 2, 3, 4, S

is ctiti¢al and will take nine weeks, activities 10, 11 and 12 can be
completed in a.further nine weeks. With three weeks for writing up, the
total length of the;project would beIZ; weeksi This.would only be
possible if the new member.of staff is able to take a full part of the
work from the outset. If this is not so, as is most likely with a

new member of staff unfamiliar with police practice, then he would
reasonably spend the early part of the experiment familiarising_him-
self with police practice. If activities 1, 2 and 3 were performed by

just two members of the team this would increase the length of time for

the project to 23 weeks.

The proposed length of the phase of six months thus provides a

float of three wseks for unexpected delays. One of these weeks would

~ be accounted for by the effect of Christmas. Tie completion of the

ﬁroject within six months is dependant on the early recruitment of a,
third member of the project team. Delay in filling thig post would-
affect the completion date as indipated by the C.P.A. diagram.__

The post should have been filled by the staft of activity II as
the policse mémber of the team should not be expected to cénduct th;
interviews,

The questionnaires should.be sent ocut to all police officers above
the rank of Inspector, employed in a traffic division, or having
responsibility for a traffic division, in any police force which
received a Home'Uffice grant. |

-The purpcse of the guestionnaire is to establish precisely what
each officer regards as the goals of traffic policing. The way in
which the officer‘relates his concepts of the function of a tfaf%ic

division to the decisions he has to take will also be studied.



XI
This theme will be clarified further in the programme of samplé
interviews which will be based on the answers to the questionnaires.
In the course of Stage I the objectives of senior police officers
wiil be established for police force; throughout the country. Thess
objectives will be used to work batk towards the goals of a traffic

division.

4.2 Stage II

The second stags of the experiment will confine its attention
to three selected traffic divisioﬁs. These should provide scope for
contrasts in control and information systems, and help the team to
consider all reasonable possibilities. Limiting the number to three
does, however, allow an examination of each system to bs made in.depth.
In each traffic division the investigation will start with the Chief
Constable and work domﬁ through the ranks. All officers of the rank

of Inspector and above in each traffic division, including the spec;alist

|

services sections, will be interviewed, together with samples of
sergeants and P.C.'s. The interviews will be structured to establish:

1. The man's objectives. These objectives should not merely
be vague aspirationsy, but should be such that it is
subsequently possible to see whether they have been
.achieved or not.

2. How he thinks he is assessed on his objectives. This
will affect the man's motivation and may alter his real
personal objectives. A distorted assessment of performances
may lead to distorted objectives and decision-making
disfunctional with the goals of the traffic division,

3. The information he requires. This will also include-
the reasons why the information is required. The ansuwers
to this should relate to the decisions which the man has
to make, and his objectives when making these decisions.

4. The information he receives. This will be the principal
method of detecting a flow of information within the
traffic division. These information flows will subsequently
be traced through the.division, and coded.

5. The sources of the information. Any possible zalternative
. sources of information will also be sought here. These
will aid the development of the model of the information system.
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6. The information provided to others. This too will help
to trace the information flow within the traffic division,
and may reveal instances where information is collected
unnecessarily, inefficiently, or in too much detail, or
where another officer might provide the same information
more efficiently.

7. His subordinates! objectives. Like his own objectives,
these should .not be vague generalisations. Comparison of
these with the objectives his subordinates give will
reveal any weaknesses in communication of objectives.

8. What he thinks his objectives should be. This will help
us to find and recommend improved objectives,

9. How he thinks he should be assessed. Improved methods of '
assessment would encourage improved operatiocnal performance.

10. What he thinks his subordinatés' objectives should be.

Any differences betuween l.and 8 above will also be reflected in
differences between 7 and 10.

The research progrémme for this stage is essentially very
straightforward, after the preliminary work. The third full-time
scientist in the team should be recruited one month before. the end
of the first stage of the project. 1In this month he could
familiarise himself with police practice. .

A C.P.A. diagram of the preliminary work to this stage of the
project is included én page XV, Activities 1 to 9 should have
been completed before the end of Stage I anq the rest of the
preliminary work should take a matter of days. The rest of Stage II
consists of the chain of activities of arranging interviews, prepariﬁg
for them, conducting them and analysing them for all senior officers
working downward in rank, and for the selected sample of lower
ranks. At the same time the information flows will be traced and coded.

Each type of information will be examined to ensure that it
satisfies the requirements of its users in the most economical way
'possible. flethods of transmigsion, duplication, processing and
presentation of information Qill be examined critically to ensure
that ‘they are as efficient as possible, consistent with the

requirements of users.
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The criticaiﬁbath ir the preliminary work is the pathl6;7,9,10,
11,12. This indicates -that preparationIFor the second stage shoula
start at leaét saven weeks before the end éf the first stage.

The use of the results

l._ It is expected that the Home Office, togsther with ACPO, will,

on the basis of the results obtained from Stage 1, and the outcome

of the seminar, make recommendations or directives for éll Chief
Constable; concerning the goals of traffic policing.

«2 It is anticipated that as a result of the seminar Chief Constables
will re-define the goals of their own forces.

.3 It is also expected thatlthe Distriect HMIs and the HMI Traffic
will examine tﬁe finding; which_they will use in their own'taskg.

.4 If all these expectations have been fulfilled by the end of

Stage II, a thorough review and redesign of management control systems
in.one or several forces may be undertaken, so that the benefits of '
this approach may be dsmonstrated, to the eventual benefit of all
forces., This work would form a natural extension project after the

two-year probosal described here.
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C.P.A. Diagram for Preliminary Uop@ for Sﬁqgs
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73
END OF
PRELIMINARY
WORK
Elapsed
Weeks
1., Design pilot interview schedules 2
2. Obtain a Chief Constable's backing to test the pllot
schedules 1
3. Test the pilot schedules’ 1
4. Find the detailed organlsatlonal structurs of the
traffic divisions 2
5. Select sample of other ranks 1
6. DObtain Chief Constable's co-operatlun 1n each of
three forces 3.
7. Secure nomination of official contact in each force 3
|
8) Plad briefing on nature and purpose of the investigation 2
) and design and print documents. setting this out for
9) officers unable to attend the briefing 1
10, Brief senior officers 0
11. Brief other ranks 0
12. Send out written description of the nature and purpose
of the investigation to officers unable to attend the
: 0

briefing,



5.

5.1

5.2

5.3

6.

XVI

A POSSIBLE THIRD STAGE

The project as outlined in 3 and 4 above will help the Police and the
Home Office to move towards agréed goals, and will help theﬁ to
highlight weaknesses in current methods of operation. 1In many cases
immediate improvemeAts will be indicated_from the project, but further
major improvements should be possible, which would require a further
project to redesigﬁ systems in previously highlighted areas of

weakness.

If is impossible to predict the exact nature of these new systems,

and this would be the_subject of further negotiations betwéen the

Home Office and the Business School in just under two years from now,
The contrpl system which uo;ld be most suitable is likely to-

be some variant of Nanagement by Objectives.

A complete understanding of existing systems should prove indis-
pensable in this redesigning, and the benefits which such an
extension project should provide should be regarded as part of

the pay-off of the proposed project.

coST
The proposedlproject will last for 24-months. In the first year
;t will employ two scientists for the full year and one for 7 months
of that year. In the second year it will employ three full-time
members of staff. A fund is proposed from which members of the
advisory p;nel or other suitable specialists may be paid for detailed
involvement in the running of the project. They will not be paid for
the advice they give as part of the advisory panel, 'and will not '

receive payment without the approval of the Head of the Department
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"-who will not himself charge for consultancy. The travelling expenses
for the first.year are necessarily high, because of the extensive
interviewing schedule for Stage;I;

The budget for the first twelve months is ¢

£

Salaries 6,600.
Secretarial sservices 800
Consultancy fund _ 400
Trav;iling . 800
Printing, Information, -
Processing, stc. 500
University averheads 850

' 1£9,350

The budget for thz second twelve months is:

£

Salaries ' 6,900

Secretarial 800

Consuitancy fund 400

| Travelling ' ) 500
‘ Printing, information

processing, etc. 500

| University overheads 900

£10,000

%. CONCLUSION
This proposal describes a two-year programme of research. It
shows how this research is related both to the needs of the police
service, and-to the expertise and experience 6? the Business School.
Indications are also made of further research which should be of
benefit uheﬁ ‘the proposed programmg has been completed,
Two years is fhe minimum duration of a project for which the

Business School is prepared to recruit new staff,
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8. DETAILS OF RELEVANT EXPERIENCE OF BUSINESS SCHOOL STAFF AVAILABLE

TO_ADVISE THE PROJECT TEAM

H.C.Baker, B.Sc., M.A., M,B.I.M., Director of DUBS.,
Has spent a number of years studying the human factors
involved in problems of technical communication,
decision making and operations control. He has under-
taken a number of attitude surveys within companies,

~ Consultancy projects include the development of manage-

ment teams, organisational problems and the introduction
of management by objectives.into a wide range of organisations.

C.J. Constable, M.A., B.S¢., A.R.S.M., A.M.B.I.M, Assistant
_ Director of DUBS.
. Had considerable industrial and consultancy experience
before joining the Business School. He spent the academic
years 1965 and 1967 at the Harvard !'Iniversity Graduate
School of Business Administration. UWork for a D.B.A.
thesis on Computer Process Control has resulted in his
obtaining considerable understanding of Information
Systems, a subject he teaches within the Business School.

J.L.3. Machin, M.A., A.A.C.C.A., A.M.B.I.M,

Joined DUBS from industry, where in his last post as .
Assistant to a Main Board Director of an International
organisation he had been involved in seeing that the
fundamental changes recommended by outside consultants
in the group'e management control systems were satis-
factorily implemented in a number of divisions and
subsidiaries. Since joining DUBS, Mr. Machin has
developed courses in Management Control Systems using
experience gained at Harvard Business School in 1966/67,
and experience arising from close contact with organisatiens

. striving to introduce Management by Objectives as widely
different as a diesel engine firm and a group of hospitals.

P.M, Jenkins, B.Sc. _
Has worked in operational research and management science
since 1963, He spent three years in the Defence Operational"
Analysis Establishment, where work included information
isystems research for operational defence units. This was
followed by two years in the USA building a linear
programming system for strategic deployment problems in
the U,S. Department of Defence. He joined the Business
?chool in December 1968,

P.M. Reynolds, M.B., Ch.,B., Lecturer in Behavioural Sciences
After medical and behavioural science experience in
industry, Mr. Reynolds joined the Business School in
1967. His main research interest is in Management Control
and organisational change. He has just returned from the
Alfred P. Sloan School of fanagement at Massachusetts
Institute of Technology.

T.H, Biss, B.5c. ) :
Graduated in Mathematics at Nottingham University in 1964,
in a course which included elementary training in Statistics,
~ Operational Research and Computing. He spent three years
. with ICI engaged in Operational Research. Uork there
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included a detailed investigation of their systems for
handling returned bobbins, and the processing and inter-
pretation of information from bobbin returns. Since
joining the Business School two years ago he has been
employed exclusively on research into police problems.
His special contribution to the project will be in the
_interpretation of stochastic information.

9. GLOSSARY

9.1 Goals
9.2 Ubjectives'

9.3 Management Control
Systems

Pl

9.4 Management by
Objectives

8.5 Problems

9,6 Tasks

Long range aims (but more than
generalisations)

Operational and potentially attainable targets
in sach of the key areas of an individual's
responsibility. ' '

.1 Overall

The method by which effort is directed, informed
and rewarded to ensure the goals of the
organisation are achieved.

.2 Control systems.

A good control system presents information to
any individual within the organisation in such a
way that when that individual takes the decision
that seems right for him, it is right for the
organisation as a whole.

.3 Information systems

Thus the information required by the control
system must be obtained and passed in ths
cheapest, most effective way possible.

This is a formalised system of management which
has become increasingly popular in industry in
recent years, and more recently has been-
introduced into service organisations.

It requires a formal statement of each
individual's job definition with his objectives,
problems and tasks.

The internal and external factors potentially
hindering the attainment of objectives.

The work plans agreed with supervisors as a
means of overcoming the problems and
achieving the objectives, consistent with the
goals of the organisation.
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Figs. 1 to 19 relate to Project 1

figs. 20 to 5% relate to Project 2
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AVERAGE RATES OF PATROLLING IN VEHICLES IN HOURS PER DAY (RourE. 4)
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IN HOURS PER DAY

AVERAGE PATROLS
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ROUTE 1:— TRUNK ROAD A.1. (SOUTH } 8 AM TO 6 PM.

NTR
Total Accident Rate
Injury Accident Rate
PHASE 1 PHASE 2 PHASE 3 PHASE 4
2004 - - -
100 - ) ) L . J J
|~

v e v ) | L ] - v L J L L] L L ¥ . "’ S
1963, 1964, 1965 1966 1 1 1963, 1964, 1965, 1966, 1967
Ja 1984519875 1986, 1987 4 963), 1964/51965),1966,1967), ]4'98451965/51966/,1967)

19%3,419'64/519"65/819'55,719'67/6

JANGIE |



ROUTE 2:- TRUNK ROAD A.1 (NORTI-_II 8 AM TO 6PM
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ROUTE 3:— TRUNK ROAD A.19. (SOUTH)
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ROUTE 4:- TRUNK ROAD A.19. (NORTH)
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FIG. 21

MAP OF ROUTES AND MEASURING POINTS
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FIG. 23

SKETCH PLAN OF LOCATION 2
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FiG, 24

SKETCH PLAN OF LOCATION 3.
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Al9. OVERTAKING SECTION FIG. 25
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FIG. 26
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FIG, 28
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FIG29
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FIG. 31

PATROL LEVEL AND OFFENCES REPORTED"
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FIG. 33
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SPEED DISTRIBUTION
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MEAN SPEEDS

FIG. 49

CARS, MOTOR CYCLES ~ 30m.ph.Limit Zone

X PHASE 1.
© PHASE 2.

© PULSE ON

I
} ) i
) . 1
— . : ——————— e
: : i !
) . i
| | . !
‘ {
| !
20 ! e -
T l' ‘r
i i
]
I i [
1 1 ]
) :
i ,
..... X . I
. ! - L
- n
................. . ]
ISSES DERERREN l '
PR B P I ! |
'.L::TFI:E EESEE EREEERERE R ! !
IL:-.o [ P T - | - o e
b - | 1 H
fo. | . '
o i .
| |
|
- T

i0

20 30

DAYS FROM START OF PHASE

40



100,

704

A DID
“NoOT
STOP .

=560l

30

40

PEDESTRIAN CROSSING EXPERIMENT

F16.50

yA of Drivers who failed to accord precedence fo

Pedestrians waiting at the roadside.

S .30/

I

___._.—.,,_._.
i

20

X PHASE 1I.
© PHASE 2.

@-PULSE ON

ki Te? B

_ U DR IS , ,
) o (D' “0 . 20 30 -4 ) SIO 6P
ool | DAYS “FROM  START 'OF PHASE | i -
TR . Ll f _
tj;'; SRS S R P
R Bt SR RN R |



100

'y

— e BOJL ..

.--90].

Fi6.51
PEDESTRIAN CROSSING EXPERIMENT

/, of Drivers who failed to accord precedence to
Pedestrians waiting in the Central Reservation.

‘% PHASE |I.
© PHASE 2.

@ PULSEON -

A
[ . .
' - .
i ;- !
P L. i
I.- + - oo . .
1 ome 4 PR LR
-+ - e e RPN
! R B - ---«1-| |
R el B it - —
:.,;_ "—‘-l.‘.:..m“-i‘_!"..-—‘.“. ....... '
NS DR S
,,,,, tTIii " |
b 4s . s ——t
5:F¢ e e P
i+ P e + 4 e - |
o R et IEISR - i
L++— I - -
- - - — e . .
SAEE ShNa it (o § Rl +4 . .
+ o
D PN ) y
Vet
tL. . '
l PN . |
i
P -y .
b - . . . ,
| ! ) i
- 1 J T L § 1 4
‘ [ (0} lp 20
t [
'

3o 40 50 ;60
DAYS [FROM START OF PHASE : |

U

S
o
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OVERTAKING EXPERIMENT
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. 14. DOCUNENTS

DOCUKENT 1:- A ilotor Patrol Form (Project 1)




DOCUMENT 1 Any enquiries to be made

to Chief' Inspector Taylor.
Durham 5261.

DURHAM CONSTABULARY

MOTOR PATROL EXPERIMENT

Route A TRUNK ROAD A1 (Aycliffe Interchange to Cock of the North).

n B " m Al (Cock of the North to Gateshaed Boundary).
n ¢ " " A19 (Tees Bridge, Yarm to Junction of A179).
" D n " 419 (Junction of A179 to Monkwearmouth Bridge, Sunderland).

l. General Information

DATE LN BN BN B B BN BN BN BN BN BN BN BN BN BN ) C-AIJL SIGN LI BN BN B BN IR B B BN AN N ) DIVISION ® 00090 000000 OD S
(1-6) (7-11) (12-13)

NO, IN CREW vuvvevvoncernnoas
(1)

(1) (2)  (3) (4)

Rain Snowj | Fog Firie

Average weather

during patrol

(Please tick)
(15)

Hail| | Sleet | Mist

Average road con- | -

ditions during

patrol

(Please tick)
(16)

Dry Wet ' Snow Ice

Information relating to accidents on above routes.

No. of accidenis reported (17) sc..evevnnceess

(Use 24 hour clock)

TICK IF
TIME ROUTE LOCATION. OF ACCIDENT INJURY
- OR FATAL i
" |18/21 ) | - 23
20,/27 28 , | 29
30/33 34 ' 35




3.

Activities on Route

No. of traffic offences 36 No. of defective 39
reported - || vehicles checked

No. of persons reported 37' Assistance to motorists 40

No. of verbal cautions _ .
(traffic offences only) 384 C.R.0. checks A

Total length of time spent on escort duties (42) .cccoeccscoccsccsse

Car times on above routes

i

Motor Czcle times on above routes

(Punch 1)  (43) (Punch 2) (43)

(Please use 24 hour clock) |

Route . . . Route . i h 1

AB.C $1me when car | Time when car A B.C Time when cycle | Time when cycls

o; 6 éntered route | left route o; 5 entered route left route
4, 45-18 49-52 Ll 45~48 L9-52
53 5457 58-61 53 5457 58-61
62 63-66 67-70 62 63-66 67-70
7 72-75 76-79 7L 72=75 7679
LA L5-48 £9-52 L 45-48 49-52
53 Sl=57 58-61 53 54~57 | 58-61
62 63-66 67-70 62 63~66 67-70
7 72~75 76-79 71 72=75 76=79
L4 | 5548 " 49-52 T! Ll 45-48 43-52
5 | B [ 58-61 53 54-57 58-61




CCUMENT 2:- An Amended Motor Patrol Form (Prcject 1)




3. Activities on Routes:

' ' | No. of defective
No..of traffic offences reporte&. 36 vehicles checked 39
No. of persons reported 37| Assistance to motorist# ] 40
. No. of vefﬁal cautions : - :
(traffic offences only) 58 C.R.0. Checks 41

Total length of time spént on escort AUies (42)...eveeeeseseesnnss’

TICK ONE SQUARE TO REPRESENT % HOUR

CAR _ | Punch 43 (1) DISTRTBUTTON OF PATROL TIME|
. J | Patrol . .
MOTOR CYCLE Punch 43 (2)
Please use 24 hour clock At scene of accident
iogtg. Time entered Time left ,At scene of °riW°
29 )
or D Route : Route Complaints
ik 45-L8- yo-52 | Eeeort
: ' Radar
2 R 58-61_ Static Check
62 63-66 | | 67-70 | 1999’ calls ettendeq
T — Clerical
| in ' '
| 4548 49-52 | TUPITE S I N I
_ Court :
B M-57 58'§1 Téking'statéments '
62| . |63-66 67-70 | Erauiries
. . ~—t Interviews
n ??:?? (76-79 Duty'in cohneptibn
, with car
#4 , 45-48 ' ¥9-52 | yigcellaneous
_ . _ To be completed by Officers
55 M=57 56-61 who are primarily engaged

‘on Motor Patrol Duties




-

DOCUMENT 2
_ _ A‘ny'erfqyirids to be made to

- ) _ | Chief Inspecter Tayler
o o . . o - Durham 5261

- DURBAM ~__ CONSTABULARY-

Mowoﬁ PATROL  EXPERIMENT

Reute A TRUNK ROAD A. 1  (Aycliffe Interchange te Cock of the North)
Route B. TRUNK ROAD A. 1  (Cock of the North to Gateshead Boundary)
Route ¢ TRUNK ROAD A. 19 (Tees Bridge, Yarm, to Junction of 4,179)

Route D TRUNK ROAD A. 19 (Junction of A.179 to Monkwearmeuth Bridge,
C Sunderland)

1. General Infarmation:

DAT.E'::OOOIOQ';.OBOOOOOO - CALL SI.G'NO.U.-.o-.oucooo- DIVISION..---.-.co.oon

(1-6) (7-11) . (12-13)
NO. IN CREW.eeeooncooess ' o
@) SN C
. (1) (2) (3) (&)
iverage weather = ™ ~ Bain Snow | [ Feg —if::x.nél
| ?gizzfepzz:;% T EET STest | [ st
(15) — —
Average Road conditions — — ;
during patrel | pry| | Wet} .| Snew} Ice
(Please tick) ' N Z ' : :
(16)
2, ~Information relating te accidents en above routes.

No. of accidents reported (17)ececccceoeccss

(Use 24 hour clock)

TIME ROUTE ' LOCATION OF ACCIDENT | TICK IF
B | moury or
FATAL _
18/21). . | 22 k N 1 23
/27| 28 ' | 29 .
so/33) s |- . 135



DOCURENT 3:- A Motar Fatrel Form (Froject 2)




oute

DOCUMENT 3

DURHAM UNIVERSITY MOTOR PATROL EXPERIMENT

ime on

off

Time.

Crew P.C. Call Sign Car/Motor Cycle
"~ Date Tour of Duty
No. Route . No. Route
| Accidents reported - Accidents reported
en route en route
Tréffic offences Traffic offences
reported en route reported en route
Traffic offenders Traffic offenders
reported en route reported en route
Criminal offences ) Criminal offences
reported en route reported en route
Criminal offenders Criminal offenders
reported en route reported en rolte:
Cautions reported 'Cautions reported
en route en route
r—
Nature of 1.
call and
time spent 2.
Total
Time Spent Off Patrol Time
1.
Reason for
being off °
patrol 3
and time ¢
s temd .
(itemise) L.
Time Spent on Patrol Total




Number of “slien" identifisable police vehicles ‘seen on routes

FPatrol Cars . - Pandas Others

Particulars of offences reported or arrests mode:

Perticulars of verbt:l cautions gpiven:

Jigned: P.0.

LIS I 4L A S A 1



DGCUMENT -4:%% A Typical Duty Sheet - Phase I (Froject 2)




Route Coverage

Route 1 - 10
2 =10
3 <11
4 = 20

8 ao.Ma = 4 pom,

10 a.m. = 6 p.m,

8 Qolle = l{- pnmo

10 a.m, =~ 6 pomo

WEEK 6 FPHASE 1

DUTY

SHEET

WEEK COMMENCING Monday, 28 April 1969

Officer londay 28 | Tuesday 29| Wednesday 30| Thursday 1 | Friday 2 | Saturday 3| Sunday &
P.C. 1298 Harrison Kolsh K4 | Kol2 Ko4 | W.R.D. WoR oD, K.11l K.3 ! K.11 K.4 | K.14 K_;;}
P.C. 1858 Uren I](.O?_?-gng K.14 Ko Ko.l4d Kol Office WoR.D, W.R.D. W.R.D,
P.G. 1003 Barrass K.15 Ko4 | K.15 K.3 K.15 K.4 K.15 Kai K.15 K.2 ] 0ffice K.15 K.1
P.C. 1504 Hall Koll K.l ;03*'{“611(’% 0ffice Kolk Ko3 | Koly Kb | Kol4 K.2 | office
P.C. 584 Callaghan WeRoDo WoRoD, K.1ll Ko3 K.11 K.2 Office AL, A.L,
P.C, 2041 Storey office K.13 K.3 | W.R.D. W.R.D, K.13 K.2| K.13 K.4 | K.13 K.l
F.C. 2097 Walton K.12 K.3 | Office K.16 K.l K.12 K.l W.R.D, W.R.D, W.R.D.
P.C. 2192 Scorer Ko1l6 Ko4 | K.16 Kol Office K.16 Ko4 K.16 K.3 Ko.l6 K.l K.16 K.2
. ' . . 8am=4pm Sam=4pm
P.C. 1865 Foreman W.RoDo WoR oDo Ko.l2 K.2 Office K.12 XK.l K.15 K.k K.11 K.2
P.C, 2003 Scott W.R.D, W.R.D, K.l3 Ko K.13 K.4 Office K.12 K.3 K.12 K.i4
MOTOR CYCLISTS

P.C. 1275 Soppitt Kol8 Ko4 | Ko18 K.l K.18 Kol _ K.,18 K.3 WoRoDe WeRoDo WoR.D.
P.C..1114 Pringle K.17 K.1 | K.17 K.2 K.17 K.4 W.R .Ds WeRoD. AL, A.L.

K.17 K.2 K.17 K.4

Inspector Fidiam:

w'oRoDo - Thursday, Sunday

% INFWNDO0aQ



COCURENT 5:- A Typical Duty Sheet - Phase 2 (Project 2)




Pulse No, 12:
30,6069

‘Route 4:

Pulse No, 13
1 02 03 07069
Route 2:

Pulse No, llh'.

b5 o607 69
Route 43

8 am «~ {4 pm

Background Patrolling

Route 13 7

Route 28 =

Route 32 7

Route 4: -~
10Iam - 6 pm
8 am = 4 pm
10 am = 6 pm

WEEK 6 FPHASE 2

DUTY

SHEZXT

_ NEFK GOMMENCING Monday, 30 June 1969

. . —fe : —
Officer Monday 30§ Tuesday 1 Wednasday Thirsday 3| ifriday 4 | Saturday.5 | Sunday 6
F.Co 2041 Storey K12 Ko4l K.l3 K.2 K.13 K.2 " K.13 K.l W.RoD, WaRaDs W.R.D,
F.C. 2097 Walton AL, boL. A.L, Adls Kol6 Kok Kol6 Ko3 | Kol6 XK.k

.Go 2192 Scorer WoRoD. WoRoDo K.16 K.2 Kolo K.2 0ffice A.L, Al
P.C. 1865 Fereman K15 k3| K12 Ka WaRD. WeRoDo Ko12 Ko&| X.12 Kok | Kol2 K.3
F.C, 2003 Scott Kolb6 Ko4] Ko16 K.oZ WLRaDe WLR.D, K.15 FKo3| K.l13, Kuhf K.13 K.4
. - omn w g s Bam=4pm bam=4pm oot .

G 2 Ao L 52- ~ ] olio odda
F.G, 1868 Uren KE,11 K.4) X.1i K K12 K.2 K.12  K.2 Office AL A.L
P,C, 1003 Barrass W.R.D, W.RoD, K.15 K.2 K.15 K.2 K.15 K.41 K.15 K.l K.15% Kok
¥.C. 1504 Hall W.R.D. WoRoDo K.11 K.3 X o | Kelh Kohf Kolh Kok | Kolh Ko3

- S Kn.l.l Koj .
F.C. 584 Gallaghan K.15 K.4] K.15 K.2 W.RoD, _ W.RoDo Koll K.l} Koll Kok E.11 K.4
F.C. 1521 Heslop Lold Kol Kolh Ko3 K.14 Ko2 K.l4 K.2 W;R?D. WoRoD, WoR.Do
NOTOR. CYGLISTS
F.Co 1114 Pringle Kol7 Koi| Kol7 K.2 K.17 K.l K.17 K.2 W.R.D. W.RoDo ToRoDo
F.C., 1879 Trugman K.18 K.1{ K.18 K.2 WlR.D, W.RoD, Kol8 Kok Kol8 Kok

S INEAND0G

xxx Ramp Duty



DOCUMENT 6:~ A wireless log Abstract Form (Project 2)




UNIVERSITY/POLICE MOTOR PATROL EXPERIMENT 24.3.69 - 26.7.69

Daily wireless log abstract for "Kelo" vehicles, including all Channels, to be
completed each morning, for collection by Inspector Fidiam at Control Room.

WIRELESS LOG ABSTRAGT FOR (DAY) (MONTH) CHANNEL
K.11 K.12 K.1l3 K.lj K.15 K.16 K.17 K.18
“ Time Méssage
— - e -~ - _,___.k__._‘.{ —— S -
: :

9 INTWNDO0A



DOCURCHT 7:- A Speed,._[xperimenl: satz Form (Project 2)

Ven




PUNCH | DOCUMENT 7 NOTES.
7 DAY.
el o 1ol u} TIME.
| WEATHER.
3| RD. CONDITIONS.
] RD. TYPE
8] POL. ACTIVITY
1o] SPEED LIMIT
20l 2| wn] METERED .
: 26 017 .28 529 ADJ. - .
CLASS |< 20 2022 |24 |26 |28 |30|32 |34 |36 |38 |40]42 |44 [46]48 |SO|52 |54 [56 |58 |60 |62 |b4 |66 |68 |70(72 |74 |76 |78 > 80 MISSED
HEAVY
GOODS
-1] [2 - - . - -2 33 | |
< 20 20]22 |24 |26 (28 |30]32 |34 |36 |38 |[40]|42 |44 |46(48 [50]52 |54 {56 |58 |60O|b2 [64 |66 |68 [70(72 (74 {76 78 280 MISSED
LIGHT
“GOODS
-1 |2 11 I | T T T 1T 12 =3 .
< 20 20[22 [24[26 |28 [30]32 |34 |36 (38 [40]42 44 [46[48 | 5052 |54 |56 |58 |6O|b2 |64 |66 |68 [70[72 [74 |76 |78 >80 MISSED
CARS
M/C ec.
-] |2 -2 -3 I-to




[

DL‘;CU.".!E_?-.‘: ] A Pedestrian Lrossing Ixperiment Data Férm (Praject 2)

i
!
i
i




DOCUMENT 8 -

PEDESTRIAN CROSSING EXPERIMENT
Date: Location: '
To

Time: From

Weather:

Road Type:

Crossing Type:

Road Condition:

Waiting on .Roadside Waiting on Island “ Foot.on Crossing
Did not e, Did not ' pid not
Stopped stop Stepped stop Stopped stop
TOTAL
%
Date: Location:
Time: From To
Weather: Road Conditions:
Road Type: Crossing Type:
Waiting on Recadside Waiting on Iszland “ Foot on Crossing
Did not Did noct Did not
Stopped stop Stopped stop “Stopped stop
TOTAL
%




DECUIRENT 3

Extract Trom the transcription of measurement & by Observer 1 on -

Y
I}

17 April 1969 (The second cvertalking measurement for week 4, Phase 1, Froject

/
132 Uk 245G
133 Lup 352

137
143
141
142

143

158

MXG9776
BRUG21G
GFT752G
GCU3G6F
GYU222F
MXG2866
DPYB26C
UP?369E
TCHE26F
XUP932F
ATHE20B
PPT272D
S473UF
HUP375D
260413
CHN773E
OTES92S
XT3556
UPT961E
CPT194G
GDCS61E

BCUG9C

low loader

Mini-Countryman

Platfasrm wagon

Jeff Cixon's



DOCURENT 10

Extract from the transcription of measurement 4 by Observer 2 on

17 April 1969 (The second overtaking measurement for week 4; Phase 1)

132 UHNSA?E : Escort

EYEQQSF. Cortina estate
133 CUP332G ' . Jeff Dixon
134 . MYEE41D Bedford Dormobile
135 AKY’3298 _ ini
137 fiXG972G - 1100
13E BPU521G . Van

AUPBD3F Panda travelling South
141 GYU222F - Cortina
142 : MXG2836 . Renault
140% _GCU366F o Escort

APTS2EF 1150
143 . T§Y8260 | low-loader
146 . XUP932F . ' 1100
L 144% . UP?769E heavy
147 -ATNBZGB Tudor Crisps
149 9475UP Worris Traveller
15G NUPS?SD
152 . OHN773E - ' Cambridge.
1519% . 26813 o ~ Dawson - heavy

.DBR552C Anglia

- GTYSE2G Wagon
155 URTSH1E ' J. Dixon's
156 CPT194G "
157 éDC551E Harshalls
158 Bouezc

¥ These vehicles must be deleted in order ko restore the original order



DOCUMENT 11:-

An Accident Report



PERSONS INJURED
I. Name and full postal address (Mr., Mrs., Miss)

Estimated age........c.comcicr
(Exact age if child)
Pedestrian or horse rider.............

Whether driver, rider, pillion rider, passenger in Veh. No.
Nature of injury (state if fatal)

Conveyed to

Friends to be informed

If attending school within County

Police Area give name and No. of school..............
Statement

R Inicials

STRIKE OUT IRRELEVANT ITEMS

ACTIONS OF PERSONS HURT

Pedestrians

Passengers

Crossing Road Masked/Not Masked by Stationary Vehicle
Crossing Road Masked by Moving Vehicle

Walking on Road With/Without Footpath Facing Traffic
Walking on Road With/Without Footpath with back to traffic
Standing or Playing in Road

On Footpzth or Refuge

In Perambulator, etc.

Playing Under or Near Vehicle Moving off

Stepping, Walking or Running off Footpath

Boarding, Alighting or Falling from P.S.V.
Authorised Stop

Boarding, Alighting or Falling from P.S.V.
Moving or not at Authorised Stop

Sitting or Standing in P.S.V. (including on Stairs)

On Cycle, Catching Feet in Wheels

Otherwise on Cycle

Boarding, Alighting or Falling from
Vehicle other than P.S.V.

Unknown On or in Vehicle other than P.S.V.
Unknown
Seat Belts Wearing Crash Helmet
Fitted | Worn Motor Cyclist | Pillion Passenger
Yes No | Yes No Yes No [ Yes No
S «»- -

2. Name and full postal address (Mr., Mrs., Miss)

Estimatedage ... . .. o

Whether driver, rider, pillion rider, passenger in Veh. No. ......... ...

(Exact age if child)
wwe.Pedestrian or horse rider

Nature of injury (state if fatal)
Conveyed to

Friends to be informed

If attending school within County

Police Area give name and No. of school
Statement

..Initials

STRIKE OUT IRRELEVANT ITEMS

ACTIONS OF PERSONS HURT

Pedestrians

Passengers

Crossing Road Masked/Not Masked by Stationary Vehicle
Crossing Road Masked by Moving Vehicle

Walking on Road With/Without Footpath Facing Traffic
Walking on Road With/Without Footpath with back to traffic
Standing or Playing in Road

On Footpath or Refuge

In Perambulator, etc.

Playing Under or Near Vehicle Moving off

Stepping, Walking or Running off Footpath

Boarding, Alighting or Falling from P.S.V,
Authorised Stop

Boarding, Alighting or Falling from P.5.V.
Moving or not at Authorised Stop

Sitting or Standing in P.S.V. (including on Stairs)

On Cycle, Catching Feet in Wheels

Otherwise on Cycle

Boarding, Alighting or Falling from
Vehicle other than P.S.V.

On or in Vehicle other than P.S.V.

Unknown
Unknown
Seat Belts Wearing Crash Helmet
Fitted Worn Motor Cyclist Pillion Passenger
Yes No Yes No Yes No Yes No




Ambulance called by £ S a./p.m. Arrived

Doctor. : _Called by

If it is alleged that a stationary vehicle was a contributory cause of the accident though not actually involved state

Type, i.e., Private car, light goods, P.5.V., etc.

Additional Particulars

©)
If motor goods vehicle state whether A, B or C Licence Give No. Was licence displayed? Yes
No
Were records of work in order? Yes Is a Report being submitted? Yes
No No
Licence
HO/RT issued for Certificate to be produced at Police Station

Test Certificate
Part of Vehicle in collision: Head; N/Side; O/Side; Rear; None.

Damage to Vehicle

Driver’s Initials




2nd VEHICLE

Driver or Rider: Mr., Mrs. or Miss

()

Full Postal Address (Business or Private)

Owner

Badge No.

Estimated age

Full Postal Address (Business or Private)

Reg'd. No.........mrcerrrnecrne Year Reg’'d . Make

If not, give particulars

R.F. licence correct.

Driver’s Lic. issued at.

From

To

Insurance Cert. issued by

From

No. of Certificate

Test Certificate issued on

Class and type of vehicle.......cccoicicicinns H.P. or C.C...ol UL

Public Service Lic.....

Cwts

Lbs.

Witnesses and statements (State whether Pedestrian, Cyclist, Passenger in Vehicle, No., etc.)

(10)




(1)

ROUGH SKETCH OF SCENE OF ACCIDENT ; Mark
(To include measurements taken or marks noted) ° . North Point

3

4)

v YWAS licence displayed? - Yes
. No

Yes
No

Police Station

If motor goods vehicle state whether A, B or C Licence............. Give No...
Were records of work in order? Yes Is a Report being submi;:tedl
No
Licence
HO/RT issued for Certificate to be produced at

Test Certificate
Part of Vehicle in collision: Head; N/Side; O/Side; Rear; None.

Damage to Vehicle

Statement

Driver’s Initials




Ist VEHICLE

Driver or Rider: Mr., Mrs. or Miss

&)

Full Postal Address (Business or Private)

Badge No. Estimated age.........
Owner
Full Postal Address (Business or Private)
Reg’d. No.....ooericricncien Year Reg'd...... Make R.F. licence correct............
If not, give particulars
Driver’s Lic. issued at From To
Insurance Cert. issued by
No. of Certificate SR o . 1, | OO To
Test Certificate issued on
Class and type of vehicle........ccccccec HPo 0P C.Coien ULWLE ToRS Cwts, Lbs.........
Public Service Lic Seating capacity.............

(12)

How Accident happened (including Direction of Travel of Vehicles, and Officer's Recommendations on Action to

be taken, if any)....

Officer’s Signature.............. Rank......... No.




(13)
MINUTES
STRIKE OUT IRRELEVANT ITEMS ()
Pedestrian Crossing Not at Junction Bus Stop
On Police Controlled Crossing Curve to Right for Ist Vehicle Yes No
Within 50 yds. of Crossing Curve to Left for Ist Vehicle e
On Light Controlled Crossing Blind Bend to Right for Ist Vehicle Cycle Track
Within 50 yds. of Crossing Blind Bend to Left for Ist Vehicle Yes No
On Uncontrolled Flashing Crossing Straight | —
Hill Up for Ist Vehicle Within

Within 50 yds. of Crossing

On Uncontrolled Non-Flashing Crossing
Within 50 yds. of Crossing

Not on or within 50 yds.

Movement Before Accident

One Moving Vehicle only

Two Vehicles travelling in same direction
Two Vehicles travelling in opposite direction
Two Vehicles travelling along different roads
More than two Moving Vehicles

No Moving Vehicle

Hill Down for Ist Vehicle
Hill Top or Hump Back Bridge
No Hill

Guard Rails
Yes No

_I!;ISuHace

Type of Road

‘Undivided Two-way Road  Level Crossing
Dual Carriageway One-way Street
Offset/Double White Lines

Reliability of Information

‘Police Visited Scene—Vehicles there/Not there

Police Visited Scene—Vehicles moved/Not
moved

Scene Not Visited

Not Known
Juncti Dry
At Junction Wee
Type Control Snow or Ice
5 Not Known
T Junction Police Controlled |———
Y Junction Light Controlled Footpath
Crossroads Halt Sign “Both Sides
Roundabout Slow Sign One Side
Other Junction Uncontrolled None
Woeather Speed Limit Light
- - Yes No Daylight
?am or Hsalnl Teadfi Dark
Fog or Mist | Dense™ Vehicle Action
Fine Light Skidded
Not Known Very Light Did Not Skid




(M

Accident.... @ fpem. Wasit - Yes
Day and Date Time lighting up time? No
Arrived ... [Pam.
By whom reported (IN2me aNd ADAress)..... ... cereorroreommsmmesaeeee eesssoseeesssssereessos st oo s e et sesssres e s sseseesesoasseses s sson
TO WHOM FEPOITEA...........oooreereoe e ssssse e sasss st sssn s et ssssssst e Time and date
Nature of accident...........ccccces O, Was Officer reporting a witness? 1?:
Place . Map Ref........oimrecricrrraenees
Parish Local Authority
Classification Nos. of road(s) Were names and addresses exchanged Le;
Type of road sign Within 50 yards..........m oo
WAS ANY OFFENCE COMMITTED?
Warning formula given to
Damage to other property—if any (including animals) and owners particulars.
: s s -
R
) )




DOCUMENT 11
INSTRUCTIONS ' : 476.
DivisionaL

I. This book must be used to record particulars of every accident Letter Number
reported to the Police which involves injury to any person or injury
to any animal (excluding dogs) or damage to a vehicle or other ' |
property.

2. Injured persons must be attended to first. DURHAM CONSTABULARY

3. Full particulars as to how the accident happened, names and
addresses, and action taken should be given under the appropriate
headings, so that a complete account of the occurrence may be
obtained from the notes taken.

. e ap—

ACCIDENT
4. When taking particulars, complete one thing at a time as far as
possible, e.g. If two or more vehicles are involved, obtain all the ' REPORT BOOK
required information relating to one before dealing with another. ;
Allow vehicles to go as soon as dealt with to relieve obstruction.

5. Particulars or road fund licences, driving licences and certifi-
cates of insurances need not be recorded provided they are correct,
except that where personal injury has been caused, full particulars of

the insurance cerificate should be entered. OFFICER REPORTING

6. If more than two vehicles are involved, use an additional book.

Name ettt eeeeee e eese s eeesens o Rank... No........ :

7. If more than two persons are injured or if any space is
insufficient, utilise the space marked ‘‘additional particulars’’ or
the [ast seven lines of page 14.

8. |If space is left after recording a statement, draw a pencil line
to_the end and initial. '

9% To enable particulars of accidents to reach Headquarters 47" ASSISTED BY
not later than five days from the time of occurrence, all particulars
must be promptly reported.

Name...... . Rank .. No....

A. A. MUIR,
Chief Constable. l




DCCUMENT 12: An Accident Report Form




(1
()

@3)

StaTION
Officer reporting
By whom reported (Name and address)
To whom reported
Time, day and date of occurrence
Place

Nature of accident

If a witness ?

For Use AT H.Q. onLy. DURHAM COUNTY CONSTABULARY. DIvISIONAL.
Stats. 19 REPORT OF ROAD ACCIDENT INVOLVING INJURY TO ANY PERSON. Letter | Number
Recorded

Division

Assisted by

Time and date

Form No. 246, [_DOCUMENT 12

Date

If a witness ?

Was it lighting up time ?
Map reference

Road classification

Name, age and address (Mr., Mrs., Miss)

Driver, Pedestrian, etc.

Local Authority Code No. Parish Process report. Yes/No
Ambulance called by at Arrived at Doctor
*Not At Junction *Pedestrian Crossing *Reliability of Information *Weather *Light
Curve to Right for 1st Vehicle On Police Controlled Qrossing Police Visited Scene—Vehicles There/Not There Rain or Hail Dayhight
Curve to Left for 1st Vehicle Within 50 yds of Crossmg._ Police Visited Scene—Vehicles Moved/Not Moved | Snow or S!eet Dark
Blind Bend to Right for 1st Vehicle On Light Controlled erssmg Scene Not Visited Fgg or Mist *Speed Limit
Blind Bend to Left for 1st Vehicle Within 50 yds. of Crossing Fine __speed Limt
* Straight On Uncont'rollt;.% Flashing Crossing *Type of Road Not Known Yes No
: Hill Up for 1st Vehicle Within 50 yds. of Crossing - 2 .
. ?tnke out Hill D%wn for 1st Vehicle On Uncontrolled Non-Flashing Crossing | Undivided Two-way Road  Level Crossing Traffic _ —AtBusStop Bus_St(_:_np
irrelevant items. Hill Top or Hump Back Bridge Within 50 yds. of Crossing Dual Carriageway One-way Street Denes Yes No
No Hill Not known Not on or within 50 yds. —— = - Light ——‘Cycl " T——racl:—
*At Junction *Movement Before Accident oa aces ootpa Very Light Yes No
Type Control One Moving Vehicle Only Dry Soth Sides *Within Guard
Two Vehicles travelling in same direction Snow or Ice None Rails
T Junction Police Controlled Two Vehicles travelling in oppaosite Not Known Yes No
Y Junction Light Controlled direction - -
Crossroads Halt Sign Two Vehicles travelling along different Cause of Accident Code No. *Vehicle Action
Roundabout Slow Sign roads : T
O(t)l‘x]:r ;u:ction Uncontrgolled More than T'wo Moving Vehicles Primary Secondary Other Sk.xdded .
No Moving Vehicle Did Not Skid
ACTIONS OF PERSONS HURT
Persons INjureD :— Pedostrians

Crossing Road Masked/Not Masked by Stationary Vehicle
Crussing BRoad Masked by Moviug Vehicle

Walking on Road Wlt.hév ithout Footpath Facing Trafie
Walking on Boad With/Without Footpath With Back to Trafic
Standlng or Playing in Road

On Footpath or Refuge

In Perambulator, ete.

. Playing Under or Near Vebicle Moving off
Nature of Injury (Fat. Ser. Slt) %uglng, Walling or Running off Footpath
nknown
Conveyed to Pagsongers
Boarding, Allghting or Falling from P.8.V. Authorised Stop
School name and number Bo"dlﬁ"u“igg'éms%o or Falling from P.B.V. Moving or not at
uthoris D
H H Sitting or Standing In P.8.V. (Including on Staire)
Statement made at time of accident On Cyels, Catchlog Feet In Wheols
Othorwise on Cyele
Boarding, Ajighting or Falllng from Vchicle otber than P.8.V.
On or In Vehicle other than P.8.V.
Unknown
S T TR T
Motor Cyclist Pillion Passenver
Yes No Yos No
x: ACTIONS OF PERSCNS MHURT
Name, age and address (Mr., Mrs., Miss) Pedostrions
Crosalng Road Masked/Not Masked by Statlonary Vehicle
Crossing Road Masked by Moving Vehicla
. Walking on Road Wir.hqrﬂl.hout Footpath Facing Traffie
Driver, Pedestrian, etc. Walking on Road With/Without Footpath With Back to Traffo
y ' (Fat. Ser. Sl) O Tontoath o Wi od
int at. . . n Footpath or Refuyge
Nature of injury In Perambulator, %tﬂ_‘ Vebicts Moving off
viog Under or Near cle Moving o
Conveyed to Stepping, Walking or Running off Footpsth
School name and number pnowm Passangers
. id Boarding, Alighting or Falling from P.S.V. Authorised Sto
Statement made at time of accident BMlﬂlig't Gul!ighr.lms%‘ or Falilng from P.3.V. Moving or not at
uthorized Stop
' Sitting or Standing In P.8.V. (including oo Stairs)
. On Cycle, Catching Feet In Wheels
Otherwisa on Cycle
Boardipg. Alghting or Falling from Vebicle other than P.5.V.
On or In Vehicle other than P.S.V.
Unknown
N earing Grash Hoimet -
Motor Crelist Pillfon Passenger
Yes No Yer No
VEHICLE PRIMARILY RESPONSIBLE, OTHER VEHICLE.
Index number H.P. or C.C. U.W. Tons Cwt, Ibs. (1) H.P. or C.C. U.W. Tons Cwt. Ibs.
Owner—name (2
and address
Driver/rider— ©)
full name, age,
address
Driver’s licence 1ssued at Date of expiry (4) Issued at Date of expiry
R.F.L. (5)
Insur. Cert. By From To (6) By From To
Class and type Make ) Make
Statement [¢))

Give overleaf :—How accident happened (including the recommendation of the Officer reporting) ; additional information and other recommendations.



s

DOCUMENT 13 :- A Revised Accident Reporti Focrm



VEHICLE NO. 1

DAVEr/RIdEr: MI/MIS./MISS .......ccicererseeirensesssssasnesrssssssisssastssssssssrsssesssssessesssssossesssssssssessasas Age. ...
Adress .uvuun. €840 RBP4 4843 R B4 L 5438 RBR LRSS ASBL 10 S reeegesesnan.
INJUFIBS . oeveseevasecereessesenasesessesiessssestssansssssesssesecessrnss Fat./Ser./Slt. Conveyed 10 ..........coemrrcrnsnsensinessians
OWNET ceecererrcrssssssansseasssstonsemsessessinsssessass shasmssnssnesstsansasssnsnnssnss susss EeeerirerioisaiaaanenEeerbee e eeteseasaraantnesosenitnnseneseennteesesatner
REGNO. - cevressersssmaas soinasens Make ..o st Reg'd ......coomrvrenne. RFL  ExXpires ..........covivninn
LICENCES ETC:— IN ORDER/PROCESS - DRIV/PSV/GOODS/T.CERT/RECORDS ‘L’ /PLATES/ACCOMP

INS. Cert. BY ooiiviesirnieecnimcrneen s serasgesesseensenens From .......cceeveennene To

HO/RT for Lic/Ins./Test to be produced | (PO SN

Class & Type veh. .........cccvevecrercnneneens C.C e uw

Skidded/ J. Knlfed

Overturned

Artic/Caravan/Other tow.

DURHAM CONSTABULARY - ACCIDENT REPORT Letter No.

Time, Day & DAte ..........ovccririeesnsssissesssessssssasnenss .
Precise Location................ T Map Ref. ........ccocevererrenenen
NatUre 0f ACCIAEN ...........coeiereerrrensesisssessss s sransassssssssesssssstassssssasssess sesssesssesassasense Fat./Ser./SIt./Damage
Classification of Road ...c.ceieeeervnnnne N/A Exchanged YES/NO.. Officer Witness YES/NO.
Sign within 50 yards ...........ccorreensisionemsesenens Local Auth. . .....orrrnironnne CodeNo. ............
DAYLIGHT/DARK/STREETLIGHTS LIT/UNLIT/QVER/UNDER/20FT HIGH/NONE.

SCENE VISITED/NOT VISITED VEHICLES THERE/NOT THERE/MOVED/NOT MOVED | ACTIONS (DRIVERS] TICK OR ENDORSE COLUNNS v 2 3

WEATHER RAIN/SNOW/FOG/FINE
ROAD SURFACE DRY/WET/SNOW/ICE
ROAD 1-2 WAY - DUAL CARRIAGE - CLEARWAY - OTHER

|| OPENING DOOR [INC . PASSENGERS)
DISOBEYED JUNCTION CONTROL
DISOBEYED DOUBLE CENTRE OR OFFSET LINE

[Beits.JOr.JF/Ns[R/0s[R/Ns | No. Passengers. | Lights/Side/Head/Full/Dipped/Dim LANE MARKINGS 12 3-4- OFFSET - DOUBLE - NONE FAILED TO GIVE PRECEDENCE AT PED. CROSSING

- p - JUNCTION T-¥-X-MULTI ROADS- ROUNDABOUT - OTHER ENTERING OR LEAVING LAYBY E/HARD SHOULDER.
Fitted Front Damaged Front/Rear/N.-S/0 - S/All/None CONTROL POLICE - LIGHT-STOP - GIVE WAY - NONE FEVERSING

sed Rear _Potential Write Off YES/NO PEDESTRIAN CROSSING ON/WITHIN 50 YDS OF AT/NOT AT JUNCTION PARKED

" CONTROL POLICE -LIGHT- NONE
D———g_ama e (State Where towed tO) MOVEMENT 1-2-3- NONE - TRAV. - SAME -OPP- - DIRECTION ALONG SAME/ ::2::::2
T T T T T T T T T T Ty T T T T T T P P T S P P T T T LTI T T I I T DIFFERENT ROADS - STATIONARY VEHICLE INVOLVED- TURNING - R - L - ARQUND
eaevteresnantensaniasnon sess tes e e stROEe sa b LR ee pRRe toteRe e sRta e s be et seony 524 eR oA T4 E RO EOE 400 4neIE SR EEreb R eNBNOTS SO PR SRRSO FOE 0 R raned SR EENOLS SR bRORS RO TR RO nh TS TR O AS SPEED LIMIT 30/40/50/60/70 BUS STOP YES/NO SKIDDED YES/NO STATIONARY TEMPORARY
Statement ................................................................................................................................................................... . SPECIAL CONDITIONS AL SCENE OVERTAKING
...................................................................................................................... DOG/ANIMAL/IN CARRIAGEWAY GOING AHEAD OTHER
PARKED VEHICLE CONTRIBUTORY CAUSE PROCESS DEFECTIVE TYRES

.......................................................................................................................................... AUTOMATIC LEVEL CROSSING INVOLYED ACTIONS OF PEDESTRIANS - —
................................ S O O TP PR R LANP POST/TELEGRAPH POLE HIT CROSSING RDAD AT/WITHIN 50 YDS, OF PED. CROSSING
..................................................................................................................................................................................... OBJECT IN ROAD CROSSING ROAD ELSEWHERE

"""" MASKED BY STATIONARY VERICLE
g g 0 B O RN ' PRIMARY SECONDARY OTHER IN ROAD NOT CROSSING
T T L T T P T T T P T TP T T T T T Ty P T T T P P T T P T T P TP T P PP TP T P TP TP PP I T PP TP T TTY P ON FOOTPATH/VERGE/REFUGE/CENTRE STRIP

S|gnature | MRDING/ALIGHTING FROM PSV
VEHICLE NO. 2 INJURED

Driver/Rider: Mr./Mrs;/Miss .................................. et eesas s sassaat e ra s enneas s Age ...l T 1) ME/MES/MISS, o ceeveverennesesnssesssssessnsssssessnsasssesssssssisessssarsnAGE vorerennioen. P8SS. in F-R of Veh. No.......
AGAIESS .v.vvire ievemsesseensesssenesssseees e essaeaessee S AR b RRA et ARRa e RSt AR RR R RR RS RA e e RS AR etk et R s | ADUIESS oottt nsesssaamssesss s sesendpmesossssossnss s amse bR asane s Pedestrian
INJUFIES vurvuucvueereceesenesiensrnsansssssenesrnssassens reeereesrensaneseaess . Fat./Ser./Slt. Conveyed 10 i.vweeerveeseens erieeaessaseaen. CANJUARS e esnessasesnne s /Fat./Ser /8t Conveyed to terieseaseeisnetam sessesssstesh messa st banena
OWNEE  eoeeereneissessneesessieasesssasssesssnssaseisiessensenstacssssnsnsssiestesssensesstsassstsssonssatsenstanstagegessessessesmmeseantelnsesasasmasensasensenssnseeas SEBLBMENL ......oe.itveasisssesmre s e sssass s ss s s s Aes AR R Rt RS AR e AR R ARR SR AR R RS AR s AR SRR
Reg. NO..covreversveeecrvsacens Make ...... et mmieasaes 1st Reg d BEL  EXDITES ..ccccrininiens [ crcessnnsens st sssese st setassas s sssessss bes e tasseas bt s b s s s s AR b S oS R R e S bR e SRS SR R R e R R RS b een
LICENCES ETC:— IN ORDER/PROCESS - DRIV/PSV/GOODS/T. CERT/RECORDS L’ /PLATES/ACCOMP . . e : : vees ,Signature
Ins. Cert. By ........cceivmremercemernerensnesesansiorensns From ... eenesesrenens 9 L+ BN aNOL s {2) Mr./Mrs./Miss ..........cooninisnieencennnns: s s Age ........... Pass. ‘in F- -R of Veh. No...

HO/RT for L|c./_Ins./Test to be-produced at ...... eersrertreissnessnenssenbarennan eeneseresisennnsssanrsasasaneneseses seneninsnen patearissenens Address .........coueueeen e ereeseureseentesittnionnabereateresnetvanntesesnas tasaratorateranasnaasese ' Pedestrian
Class &-Type 'veh. ,,,,,,,,,,, erersseesenesssesseneneees ol o OW s erieneriines Seatlng Cap ,,,,,,,,,,,,,,,,,,,, Injuries.......... reeeste e sesareasteesnrse e et e enen s e ra e e e e s Fat /Ser /Slt Conveyed L SO UU U
Artic/Caravan/Other tow. Skidded/J. Knifed Overturned © Statement ............ooeeeerinnes dresnsegeresmnessens Auseneses ponesbsbenasatenrasse st atesatnssssasarssesnesd s s e gens S aases st s e e s asees
Belts. | Dr.|F/Ns |R7Os|R/Ns| ‘No. Passengers | Lights/Side/Head/Full/Dipped/Dim ieeessbusensnre e esese enen e seb o aeREA eSS SE RS e e R eR SRR RS R T B0 S 4R AR e R AR e 4 eeaR e E AR AR AR R et Rt eekenA SR eRe e Ren R ER SR SRR SRRSO
Fitted ‘Front Damaged Front/Rear/N-S/.0-S/ All / None Signatare

sed 1 Rear Potential Write Off  YES/NO

Damage (State where towed to)

-Signature

DAMAGE TO PROPERTY/ANIMALS ....occovvnoveeeerrsnsivesasnes .....
OWNERS cveeuueremsammsemenssssssisssssiessasssssmssssessess teeeeseres st seseraseeses e sser s esereesspessesesissesesteeessreens seeesteesasensfessanenen .
INFORMED YES/NO '



" DOCUMENT 13
| INJURED

{3) Mr{ Mrs./Miss, .............................................................. Age
Addre 5S '

Pedestrian

,,,,,,,,,,,, Pass. in F-R of Veh, No.....

ROUGH SKETCH OF SCENE OF ACCIDENT
{To include Measurements taken or marks Noted).

Mark North Point *

By whom reported.................. teeseernsesissansassassa s b sbanesassses g ansaseraseress Time & Date ........revermererersnneeen.
OFFICEr FEPOTLING «ecoveeeruersissiviertrastserisnssnressistsrenmst smreecsssrsmseos sersasassaress Station .........ccccccmcnnircnnnne e s,
BREATH TEST — NOT/REQUIRED/REFUSED/POSITIVE/NEGATIVE

DRIVER {1] .uvvvreemsensmensnessesssnsassssssssnssnes 2 ORI L
VEHICLE DEFECTS (LOAD/TYRES/BRAKES/LIGHTS/F or R/BRAKE LIGHTS/TRAFFICATORS/VISION
VEHICLE (1) ...eeeeeeeereerestereeesnssnsmssresens b7 (1<) R
EXAMINER ........covecrneemcessesesesmsessssesreeses Call Sign ..o, w

DOCIOT ALIEBNAING .........ccoeimseuniceressnsiscsssestssssscessssanssssessecssessesionssasers essesie soseas sinees sesses sebssaRsEERE RS PSS SRR SRS SR8 ORS S b1 eEbcatesn
Offences COMMITLAA .............ccooicvereirreereeeinssionssesesssssissereressasestssressessssessesasssesesesesoniessasernt e sssmsssntsssssisnsasantssaates
Warning formula to driver 1/2/3 N.I.P. Served upon Driver 1 /2/3.

HOW ACCIDENT HAPPENED - (Give direction of vehicles- additional particulars, recommendation on
action to be taken and Supervisory Officers Minutes).

VEHICLE NO. 3.

Driver/Rider: Mr/MIS /MiSS. ..........emsinesssssssssssssssssssssssssmanssssssssmssessassssssasssssne A3 sonvetssuammsssaseersens
AVGFESS ......crsoeevs e essen s e s 255580888555 858 88508885888 R SRR AR RS R SRRt 00
Injuries ......ccomneee reressanensinssaesbsasrsasagedansaesansezses Fat./Ser./SIt./ Conveyed 1o . .......oiemienrnnncreernseenenns
DWNEBE  ooiccevreiineerrseereseenseserereessessnnnsiesesntassnssssesssessnsssonssnssanaressssassssssnsesssessanteasssssssnnisensuesssrennssasssestratessesssanesesssassensnes
Reg. NO. .oeceererorsearesnse Make ................................ w15t Reg’d ... RFL  Expires .......comrvireeaes
LICENCES ETC:— IN ORDER/PROCESS - DRIV/PSV/GOODS/T.CERT./RECORDS L/PLATES ACCOMP

INS. Corte BY covvveinnerinsrmnsssessmsssssssennrassanessonsaesns FROM it TO cerrireenes NO ettt eeace s anninen.
HO/RT for Lic./Ins./Test 10 be producCed at ... i cesnnsnesseesossesssrsssssngsesmesssssesssssessnsssssns sosesssesss
Class and Type Veh...........ceveerermrerenreens N o o UW e eeeseeneeene Seating Cap

Artic/Caravan/Other tow.
Belts. | Dr.|F/Ns|R/Os|R/Ns | No. Passengers
Fitted [Front '
Used ‘Rear

Damage (State where towed to)

Skidded/J. knifed Overturned

Lights - Side/Head/Full/Dipped/Dim
Damaged - Front/Rear/ N-S/ Q-S/All / None’
Potential Write Off YES/NQ_

U O OO UL PP PR S PPT PP PPIUI PP

Signature
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A Summons Report Form
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(35)

DURHAM CONSTABU LARY Annual Process NO. ....o.owmeueuer

Court Sheet NO. .o

Summons Report Form

Sessional Division

(Adult)

.............................. (Juvenile) Court held on

DIVISION

(1) PERSON(S) REPORTED

Name and address, age and
occupation.

Date of birth, parents or
guardians names and school
attending in cases of Juvenile
offenders.

(2) OFFENCE(S) _
{Quote Act and Section)

(Div. Crime No Div. Accident No.

(3) Date and time of

offence(s)

(4) Place committed
(Give parish)

(5) WITNESSES.

©) LIST OF PROPERTY

Connected with offence

Signature and address of
recipient '

l Witness to signature

' Dat_e

Form No. 342 submitted

(date)

..Rank and No.



APPENDIX

To be used for either of the followi —
1. Additional Offenders, T oo Fowe

2." Additional Offences.

STATEMENT OF EVIDENCE
Exam'd and
1 submitted
Sgt.
Date
Date - : Signed Insp.
] Rank No. Date
Superintendent’s Decision. _
Proceedings/Caution/No Further Action.
, 19...... -
v Superintendent.
Issue & Service of
Summons(es) . Date issued
Forms (M.C. Act, 1957) _ .
o : Date served By whom

RESULT OF CASE
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_FORM 55.

DURHAM CONSTABULARY REPORT FOR PROCESS.
Division .......c.ocoeevemevvrnne. Station

Occupation ........ceevvevernennene, D.0B. e (Age).

If Juvenile
School Attended...........eecoeeriiieereicninine et e

Fathers/Guardians..........ccccvncieieiieriniscsseseasiseesssesns cresevreesners
name

................................................................................................... Address

Date /o ACE & SECLION ..ot risae e st res e e s sere s
To: Insp. To: Ch/insp. To: Supt. To: Ch/Supt. Decision (DT 13- OOPVTROTOTOT TR 1) (1 SN am/pm.

Sgt. Insp. Ch/Insp. Supt. Ch/Supt.
/ 7/ /7 /7 7 /7 /7 Vehicle .....cccoveereennes TYPE oo Reg.No. .....cccvvcerennee



Police Vehicle CheckRadar Check

Location/Direction of Travel ........ccveveerereneerenereneveeneennn,
Built up Area/Not Built Up Area.

Legal Speed Limit ...........ceeemmunniseeesiesisemsnsessesssmnesssesesnssnes

o O O O OO SOOIt
Speed attained Max

Reply on Offence pointed out

Verbal Warning Given/Not Given

Reply to Warning FOrmula .....cccoooeeecvveecnnesercec e

Written Warning Formula Served/Sent - Not
Served/Sent

Goods Vehicle - Laden/AJnladen

‘A" 'B" 'C’ Licence Not/in Order

Driving Licence - In Order/MNot in Order
- In Order/MNot in Order
Test Certificate - In Order/Not in Order
HORT 1 - DAL Ins. T/C @t ... s
Date Radar Meter Checked ..........ccocevceneniniiisincnnenencnns

Insurance

Date Speedometer Checked .........cccccocmieirecicvceceeercreevenee

Other relevant details and summary of evidence:




