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Abstract:
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policing program currently in operation in Queensland. The difference between Random Road Watch
(RRW) and conventional traffic policing is the resource management technique used for scheduling Police
enforcement in amanner intended to maximise road safety benefits. Extensively developed from the original
model used in the U.S.A., the technique involves dividing each Police jurisdiction into a number of sectors,
and the week into a number of time blocks. The sector to be visited and the time at which it isto be visited
are assigned randomly with the whole week being enforced. Enforcement involves conspicuous stationing
of amarked police vehicle in the chosen sector for the allocated time block to undertake general road safety
enforcement duties.

Analysis of the effects of the Queensland Random Road Watch program on crash frequency has shown
the program to be effective overall in producing a significant 11% reduction in crashes in aggregate.
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aggregate program crash effects reduced with crash severity from 13% for serious injury crashes to 9% for
property damage only crashes. Crash reductions attributable to the program were estimated to increase
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program. Whilst crash effects of the program were estimated to be uniform on fatal crashes across areas of
Queensland outside of Brisbane, there was significant variation in program effects on non-fatal crashes
between Police regions and urban and rural areas.

Translation of the estimated RRW program crash effects into crash cost savings showed the Queensland
program to have saved an estimated $109m in the first 12 months after full implementation rising to an
estimated saving of $163m in the third year after full implementation. These crash costs savings correspond
to an estimated saving of 1266 crashesin thefirst year of program implementation rising to a saving of 2749
crashesin thethird year after program implementation.
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EXECUTIVE SUMMARY

This report describes the results of an evaluation of the crash effects of Random Road Waich,
a traffic policing program currently in operation in Queendand. The difference between
Random Road Watch (RRW) and conventiond traffic policing is the resource management
technique used for scheduling Police enforcement in a manner intended to maximise road safety
benefits. Extensvely developed from the origind modd used in the U.SA., the technique
involves dividing each Police jurisdiction into a number of sectors, and the week into a number
of time blocks. The sector to be visted and the time a which it is to be visted are assgned
randomly with the whole week being enforced. Enforcement involves congpicuous stationing of
amarked police vehicle in the chosen sector for the allocated time block to undertake genera
road safety enforcement duties.

Anayss of the effects of the Queendand Random Road Watch program on crash frequency
has shown the program to be effective overdl in producing a sSignificant reduction in crashesin
aggregate. Further, the program was effective in producing a significant reduction in crashes of
al severitiesin al police regions except Metropolitan South, where reductions were observed
but were not generdly datidicdly significant. Crash savings were estimated to be highest for
fata crashes and diminishing with crash severity.

In the areas outsde metropolitan Brisbane, the estimated program effects were largest on fatal
crashes, with an edtimated reduction of 31%. Edtimated aggregate program crash effects
reduced with crash severity from 13% for serious injury crashes to 9% for property damage
only crashes. The evaluation estimated tota crash savings of 11% due to the RRW program.
Crash reductions attributable to the program were estimated to increase with time after
program introduction with fata, serious injury and property damage only crash reductions
estimated to have risen to 33 percent, 25 percent and 22 percent, respectively, in the third year
of the program. Whilgt crash effects of the program were estimated to be uniform on fata
crashes across areas of Queendand outside of Brisbane, there was sgnificant variation in
program effects on non-fatal crashes between Police regions and urban and rural aress.

Crash effects of the RRW program in metropolitan Brisbane appeared to be generdly
consgtent with those estimated for the rest of Queendand. However, results of the andyss
were insufficient to draw firm conclusons about the magnitude of the program effects in this
area, except for property damage crashes and al crashes combined in urban areas where
sgnificant crash reductions were found.

Trandation of the estimated RRW program crash effects into crash cost savings showed the
Queendand program to have saved an estimated $109m in the firs 12 months after full
implementation rigng to an edimated saving of $163m in the third year dfter full
implementation. These crash costs savings correspond to an estimated saving of 1266 crashes
in the firg year of program implementation risng to a saving of 2749 crashes in the third year
after program implementation.
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EVALUATION OF THE QUEENSLAND
RANDOM ROAD WATCH PROGRAM

1.0 INTRODUCTION

The Queendand Department of Trangport commissioned the Monash University Accident
Research Centre (MUARC) to carry out an independent evaluation of the Random Road
Watch program currently in operation in Queendand. The difference between Random
Road Watch (RRW) and conventiond traffic policing is the resource management technique
used for scheduling Police enforcement in a manner intended to maximise road safety
benefits. Extensvely developed from the origind model of Edwards and Brackett (1978),
the technique involves dividing up each Police jurisdiction into a number of sectors, and the
week up into a number of time blocks. The sector to be visited and the time a which it isto
be vidted are assgned randomly with the whole week being enforced. Enforcement involves
conspicuous stationing of a marked police vehicle in the chosen sector for the dlocated time
block to undertake generd road safety enforcement duties.

RRW in Queendand commenced during December 1991 in the rurd areas of the Southern
Police Region. Since then, implementation of the program has spread to cover the whole
date. Smilar programs had previoudy been used in Tasmania, New South Wales and New
Zedand. The broad am of RRW is to maximise the dispersed effects of enforcement by (1)
explicitly deploying units over time across larger parts of the road network than conventiona
policing and (1) by minimising the road users  ability to predict Police enforcement location
and timing. The mechanism to achieve this is the randomised operations schedule.

This report outlines the results of the evduation of the implementation of RRW in
Queendand. Evauation has followed the structure outlined in the proposa to Queendand
Transport by MUARC.

1.1  Previous Implementations and Evaluations of RRW

Queendand is not the fird jurisdiction to implement a program of low-level, randomized
Police enforcement as a road safety countermeasure. The gpproach was initiated in Texas,
USA (Edwards and Brackett, 1978). In Austraia, both New South Wales and Tasmania
have used such programs in the past, whilst New Zedand has adso used such an gpproach
to optimize Police enforcement effectiveness. Evauation of the performance of each of these
programs has been carried out with areview of each carried out below.

1.1.1 Tasmania

Thefirg trid of low intensty randomly scheduled Police enforcement in Audraia took place
over two years in Tasmania and is reported and evauated in Leggett (1988). The
Tasmanian trid was implemented on three rura highway sections, each between 12 and 16
kilometres in length. Each road length was divided into 1km sections, with the section to be
enforced and the 2-hour time block for enforcement assigned randomly. Enforcement took
the form of dtationing a marked Police vehicle on the chosen road segment at the chosen
time to undertake general enforcement duties. Potentialy enforced times were between 3pm
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and 11pm esch day of the week with the program running from December 1984 to
December 1986.

Evauaion of the Tasmanian random enforcement program by Leggett (1993) showed many
benefits. Comparison of travel speeds at Sites covered under the program with observations
a a set of matched control stes showed significant reductions in mean travel speeds a the
treated Sites relative to the control Sites, aswell as areduction in the travel speed variance at
treasted Stes. Comparison of crash rates between treatment and control Stes showed a
sgnificant 60% reduction in crash rates at the treated Sites relative to the control Sites leading
to ahigh benefit to cod ratio for the program. A high compliance with the randomised
enforcement schedule by Police was dso noted in the Tasmanian program.

1.1.2 New Zealand

Based on the Tasmanian experience, a program of random schedule enforcement was dso
trided in New Zedand on three 20km stretches of rural roads, which had been designated
as accident black spots, over the period December 1988 to March 1990. Like Tasmania,
enforcement in the form of operation of a marked Police vehicle was carried for one and 2-
hour periods 2 or 3 times a week on each highway, with the time and placement sdected
randomly.

Description and evauation of the New Zedland random enforcement program is reported in
Graham et d (1992). The evaduation measures the program effects on travel speeds and
crash rates by again comparing trends at the enforced sites with trends at suitably matched
control sites. Resuilts of the evauation found a reduction in both mean and 85™ percentile
gpeeds on the enforced roads relative to the control roads. They aso noted that effects on
speed gppeared to diminish with reduced Police compliance with the random schedule. The
evauation aso provided datistics showing a 25% decrease in fata and injury crashes a
enforced gSites relative to the control Stes but conceded that the number of crashes on which
these estimated were based was smadl. It was aso reported that whilst the overdl
effectiveness of the program was as described, there was significant variation in performance
of the program between the three sites used.

1.1.3 New South Wales

The find example of gpplication of the random enforcement schedule in Austrdasia prior to
the Queendand program evauated here has been in New South Waes (NSW). Here, the
approach was used on a 385km section of the Pacific Highway in northern NSW over the
period June 1990 to May 1991. The highway was divided into 6 program sectors for
enforcement, with hours of the day between 8am and 8pm being divided into 2hour
segments for enforcement on dl days of the week. Again, highly visble Police patrols were
operated once or twice a week at times and places on the highway chosen randomly.
Evauation of the NSW program is described in AGB (1991) again using comparison of
gpeeds and crash frequency at the enforced sites to those observed at selected control Sites.
The evaduation found no significant changesin either travel Speeds or crash rates atributable
to the random schedule program.

Possible reasons for the lack of effectiveness found in the NSW program reative to the
Tasmanian and New Zedand program put forward were the lower intengity of enforcement,
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greater length of road covered, different hours of operation and different type of road and
road user. Subsequent analysis of the NSW program of random enforcement scheduling by
Legoett (1992) has been criticad of the andyss methods used in the evaudion of
AGB(1991). Analysing data from a greater time period before implementation of the NSW
program, Leggett (1992) has identified crash reductions due to the program consstent with
those found in the Tasmanian program.

1.1.4 Analysis Methods

The andydss technique used in assessng the crash effects of randomised enforcement
schedules using control comparison Ste crashes, such as in Leggett (1993) and Leggett
(1997), is a control chat method making use of smple linear regresson techniques.
Application of this method is described by Frith (1987) and is based on analysing the ratio
of trestment Site crashes to control Ste crashes, typicdly in an annud time series. A linear
regression is fitted to the series of ratio data over the time period before the introduction of
the randomised enforcement program. This is then extrapolated forward to give a prediction
of the expected vdue of the ratio had the random enforcement program not been
implemented. Two-sigma’ limits are placed on the estimated regression line to reflect the
accuracy of estimation of the pre-intervention trend. Observed vaues of the ratio after
program implementation are then compared to those predicted from the extrgpolated linear
regresson to measure program effectiveness. Significant changes in the ratio due to the
program are declared if the observed ratio lies outsde the two-sgma limits of the
extrapol ated regression.

Control Chart Method

The control chart method of andys's addresses anumber of key requirements for anaysis of
a pseudo experimenta study design, as outlined by Council et d (1980). Further,
comparison of the estimated crash effects of the Queendand RW program produced by the
control chart method and the methods usad in this study show close Smilarity in the point
edtimates of effect 9ze. As well, both methods agreed in broad terms on the datistica

sgnificance of the overdl program results. When turning to the precise quantum of Satistica
sgnificance, however, some assumptions made by the control chart method are questionable
and remain to be precisdy assessed. Whilst not suggesting that these issues cannot be
positively resolved, a more complex and rigorous statistica anadyss method was devel oped
for usein thisevauation.

1.2 Implementation of RRW in Queensland

For the purposes of palicing, the state of Queendand is divided into eight Police regions.
Each region is further divided into Police Didricts that cover groups of individud Police
Divisons, each Divison containing a sngle Police gation. RRW in its initid form was
progressvely introduced into dl Police regions across Queendand gpat from the

! Two-sigmalimits are aform of confidence band on the regression line cal culated using the standard
error of the estimated regression dependent variable and assuming at distribution with degrees of
freedom equal to the number of regression points minus 2. The two-sigmalimits are parallel to the
regression line.
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Metropolitan North region. Table 1 details the saven Police regions in Queendand that
implemented aRRW program, aong with the month of RRW implementation.

Table 1. Date of RRW implementation by Queensland Police region

Police Region Date of RRW implementation

Southern December 1991

North Coast October 1992

Central November 1992

South Eastern December 1992

Far North February 1993

Northern January 1994

Metropolitan South February 1994

The process of scheduling Police operations under the Queendand RRW program can be
found described broadly in Leggett (1997) and in greater detail in Queendand Transport
(1994) and can be summarized as follows. Each of the participating Police Divisons (some
303 by 1998) has sdected a number of road segments within it (typicaly 40) for
enforcement, such that routes covering some what over 50 percent of al road crasheswhich
had occurred in the Divison were included in the program. Hours of the day between 6am
and 12 midnight are divided into two-hour segments for enforcement. A schedule of Police
enforcement operations is then devised by randomly sdecting a series of Sites and times of
day for enforcement. The number of hours per week required per Divison is talored to
match the Police dstrength available a each Divison. Based on previous sudies of best
practice a Stes (see Leggett 1988 for review), enforcement comprises stationing a marked
police vehicle in gatic mode a the sdected dte for the chosen two-hour durétion to
undertake generd traffic enforcement duties.

This program gructure results in aress of the state being logicdly divided into four drata
resulting from the product of division of both time and space into two segments each. Space
is divided into those sdlected roads that are potentidly enforced under the program and
those which are never enforced under the program whilst time is divided into potentialy
enforced times (6am to 12 midnight) and times where enforcement is never placed (midnight
to 6am). These time and space divisions have been referred to as enforced and un-enforced
areas and enforced and un-enforced times from here on and define the way in which the
crash data is segregated for andysis. One Police region that is an exception to this time and
gpace divison is Metropolitan South where dl roads in the region are potentialy enforced.
This crestes some difficulty in the analys's procedure proposed as will be discussed below.

With the development of RRW in Queendand, the methodology for sdection of enforced
areas has changed. Over the period July to December 1996, enforced area selection was
changed from using manua methods to using graphica informeation systems (GIS) based
aea sdection based on crash dendties A mgor change that came with this shift in
methodology was that dl areas of the date were potentidly enforced meaning the
dratification of the state collgpsed into two; enforced times and un-enforced times. Due to
potentidly heightened problems concerned with regression-to-the-mean (RTM) bias due to
GIS based selection procedures and the necessity of modifying analyss methods to cope
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with the changes in dratification, this evauation focuses only on assessing the effectiveness
of RRW before the introduction of GIS based Ste selection methods.

1.3 Evaluation Aims

This evauation ams to estimate the effect the RRW program in Queendand has had on
crash frequency in the period up to the introduction of GIS based enforcement Site selection.
Differences between the effectiveness of the program in different areas of the Sate aswell as
changes in effectiveness of the program over time will dso be investigated. In addition,
economic vaue will be placed on observed crash changes due to the RRW program.

2.0 DATA

Comprehensive crash data was supplied by Queendand Transport covering al casuaty and
reported property damage crashes in Queendand over the period January 1986 to June
1997. Monthly crash data was supplied in aggregate format with separate series for each of
the four combinations of enforced and unenforced areas and enforced and unenforced times.
The data was dso dratified by the 7 participant Queendand Police regions and urban or
rurd zones within each Police region as well as broken down by the five crash severity levels
(fatal, hospitdisation, medicdly treated, first ad and property damage only). Rurd and
urban zones were defined as those with speed zones greater than 60 km/h and less than or
equa to 60 km/h respectively. Data was collgpsed into four severity levels for analyss, with
medicaly trested and firsd ad crashes combined into a single category (“other injury
crashes’).

Queendand Trangport aso supplied information on the exact implementation dates of RRW
in each region of the sate. Data detailing Police compliance with the RRW schedule in each
digrict dong with number and type of offences detected during enforcement has aso been
supplied.

3.0 METHODS

Evauation of the Queendand RRW program has been carried out in a number of stages.
Crash frequency changes due to the RRW program have been analysed using an integrated
log-linear moddlling gpproach. The modd has been gpplied to al Queendand crash data
smultaneoudy to give estimates of program effectiveness not only by Police region and level
of urbanisation but adso region wide and date wide as well. Stemming from the crash
frequency analyss, Sdtidtical tests of the homogeneity of the effect of RRW within and
between regions have been carried out as well as Satistica tests of the homogeneity of crash
data from areas and times outsde the influence of RRW. Findly, esimates of RRW
program effectiveness obtained from modeling have been converted into estimates of the
change in the number of crashes and subsequently into cost savings to society.

The following sections describe the design and analysis methodology used in each section of
the evaluation described above.
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3.1 Crash Frequency Analysis

The evduation framework used here to andyse the influence of the RRW program on crash
frequency is fundamentally a pseudo experimental design. Certain modifications to the
gandard pseudo experimental design framework traditionaly used have been made to suit
the particular nature of the data available for andyss. A pseudo experimenta design was
consdered to be the most appropriate because of its potentid to control for the effects of
other factors besides RRW on crash frequency at the enforced sites through the use of crash
trends a control sites. Other factors affecting crash frequency might include socio-economic
effects or effects of other road safety programs which may have been present in Queendand
during the study period.

As described above, Queendand is dratified into 7 Police regions, each of which is further
divided into urban and rurd aress (making 14 drata in dl). The implementation Strategy for
RRW divides crashes within each of the Police region by urbar/rura Strata into four series.
These are: crashes a enforced times in enforced areas (EA/ET), crashes a un-enforced
times in enforced areas (EA/UT), crashes a enforced times in un-enforced areas (UA/ET)
and crashes in un-enforced areas a un-enforced times (UA/UT). It is most convenient in
describing the analysi's methodology to consder the use of these four data series in one of
the Police region by urban/rural drata and then generdise this to Smultaneous analyss of
datain dl dtrata.

One of the key issues in adopting a pseudo experimental desgn framework is the
appropriate choice of control or comparison groups for use in the andysis. Of the four data
series defined in each dtrata, the EA/ET series corresponds to the ‘treatment’ data in the
andyds desgn whilgt the remaining three series are dl potentidly ‘controls within the
design. To maximise the statistical power of the andyss, it was consdered desrable to be
able to use dl three potentid control series smultaneoudy in the andyss. An andyss
method was designed to achievethis.

Within each stratum, the monthly crash data series for each of the four crash groups was
modedled. A log-liner modd form with Poisson error structure was used, a modd form
commonly used for modeling crash data series (see Bruhning and Erngt (1985), Hakim et d
(1991)). The exact form of the modd for deta within an individud sratum is given by
equation 1.

In(y)=a +b,(Road " Time)+ b, (Month” Road " Time) + b, (program) ...(1)

where
y is the monthly crash count
Road isand indicator for enforced or un-enforced road
Time isan indicator for enforced or un-enforced time
Month isalinear month indicator variable (ie. 1,2,3,.....)

program is the RRW program indicator
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AxB indicates an interaction effect between variable A and B, and
a, by, byand bs are parameter of the modd

The RRW program indicator was parameterised in the following way.

program = 0 if month was before introduction of RRW program
=1 if nonth was after introduction of RRW program and crash
serieswas EA/ET
=2 if month was after introduction of RRW program and crash
serieswas not EA/ET

Defined in thisway, the product term b 3program expandsto give
b, program=b,, program, + b, program, +b, program, (2

Where programy; is the indicator function for the program variable leve i in the regresson
equation desgn matrix.

Figure 1 shows the mode structure used in graphica representation. Each of the four crash
seriesin Figure 1 has unique intercept and linear trend components in the model Structure as
represented by the solid lines. The dotted lines in Figure 1 represent the projection of the
pre RRW implementation crash trends in each series into the post RRW implementation
period. The changes in both treatment and control series after the implementation of RRW
are measured by the model parameters b 3, and b 3, respectively. In specifying the model so
far it has been assumed tha the pardld changes in each of the control series after the
introduction of the RRW program are equal (b 3, for each control series). A Satistical test of
the equdity of this change in each of the control seriesis discussed in Section 3.2.2 below.

Figurel: Analysis design for RRW data within each defined strata

In(CRASHES PER MONTH)

i »
>
T MONTH

RRW INTRODUCED

The net effect of the RRW program after adjusment for the contral is smply the difference
between the modd parameters b s, and bs;. A measure of the percentage change in crash
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frequency due to the RRW program, after adjustment for corresponding changes in the three
control seriesisthen

DRRW =(1- exp(by, - bo,)) 100%  ..(3)

Whilgt discusson so far has centered on defining a modd structure to estimate the effect of
the RRW program in one of the Police region by urban/rurd stratum, the modd sructure is
eesly extended to smultaneoudy estimate program effects in dl 14 strata. The generalized
modd dructure for smultaneous program effect estimation is given by Equation 4.
In(y)=a +b,(region) + b, (Month” region” Metro” Road " Time)
+b,(region” Metro” Road " Time) +b ,(program” region” Metro) ...(4)

where terms are as defined above, and

Region isan indicator for Police region

Metro isanindicator of metro or rurd area, and

a,b; ,i=1,...4 aremodd parameters

Parameter estimates from the mode of the structure of Equation 4 give individua estimates
of RRW program effects in each stratum. Average program effects across combinations of
the drata can be obtained by modification of the last regresson term in Equation 4. A

hierarchy of combined program effect estimates used in this evaluation is described in Table
2 dong with the form of the find term in Equation 4 necessary to obtain the gopropriate
estimates.

Table 2 : Hierarchy of program effect estimate models

Program effect estimate Form of final term in Equation 4
Program effect within each police region and b 4(Program x Region x Metro)
urban / rurd divison
Program effect within each Police region, b 4(Program x Region)
urban and rural areas combined
Progran effect across dl Police regions b 4(Program x Metro)
combined, by urban and rurd aress
Separately
Program effect across dl regions combined b 4(Program)

and urban and rurd regions combined

The model sructures described above give estimates of the average effectiveness of the
RRW program in the whole post implementation period under study. A smdl modification to
the model described in equation 4 was d<o fitted to the data to produce estimates the effect
of RRW in each tweve-month period after its introduction. Equation 5 shows the
modification to the mode required
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In(y)=a +b, (region) + b, (Month” region” Metro” Road " Time)
+b,(region” Metro” Road " Time) +
b, (program” region” Metro” progyear) ...(5)

where

progyear is a vector indicaiing the pos RRW implementation 12 month
period

Smilar modification of the hierarchical modd structures detaled in Table 2 can be made to
estimate yearly program effects for regions and urban and rurd areas combined.

Whilst Table 1 shows that each of the Police regions in Queendand introduced the RRW
program in a different month, this does not pose a complexity for setting the progyear
variable as it is defined separately for each region in the integrated analyss sructure. The
interpretation of progyear at an aggregate region or urban/rurd level when parameterised in
this way is not the net effect of the RRW program in any particular calendar year, which
would depend on the number of regions operating the program at the time. Rather, it is the
average effectiveness of the program in the firgt, second and subsequent year of operation
showing how program effectiveness might increase with factors such as cumulative exposure
of driversto the program.

Of the seven Police regions implementing a RRW program and described in Table 1, data
from dx was anadysed usng the smultaneous modelling techniques described above. The
one Palice region that did not fit this analyss framework was the Metropolitan South Police
region. This was because dl roads in Metropolitan South region were potentidly enforced,
leaving only two data series for anadlysis, EA/ET and EA/UT. Consderation was given to
using data from Metropalitan North region, which had no RRW program during the study
period, for the UA/ET and UA/UT series dlowing the metropolitan Brishane area to be
included in the combined analyss. Queendand Transport staff, however, advised that data
from Metropolitan North was unsuitable as a control for Metropolitan South region because
of subgtantid differences in demographic and growth patterns between the two regions, both
factors thought to influence crash trends.

Because of this, andyss of the crash effects of the RRW program implementation in
Metropolitan South Police region was undertaken separately with only the remaining 12
Police region by urbarv/rura drataincluded in the integrated modd. A reduced modd of the
form given by equation 6 was fitted to the Metropolitan South region data using only asingle
control crash series, the EA/UT series for Metropolitan South.

In(y)=a + b, (Month” Metro” Time) + b, (Metro” Time)+ b, (program” Metro) ...(6)

Similar modifications to those described above can be made to the modd of equation 6 to
estimate program effects for urban and rurad areas combined as wdl as yearly program
effects in Metropolitan South regon.

The models described for both the grouping of sSx non-metropolitan regions and
Metropolitan South region were fitted separately to crash data of four severities. The
groupings of crash severity used were: fatal crashes, serious injury crashes (crashesinvolving
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hospitd admission), other injury crashes (medicdly treated and first aid injury crashes), and
property damage only crashes.

One issue, which has not been addressed in this evauation, is the potentid problem of
regression-to-the-mean (RTM). RTM problems potentialy exist when trestment Stes for a
road safety countermeasure are not chosen at random but rather based on prior crash
history. Queendand Transport dtaff advised that enforced Stes chosen for the RRW
program were potentidly chosen on prior crash history using crash andyss or by Police
expert knowledge of loca accident black spots. In order to minimise RTM effects in the
andyss, a quitably long (5 year) pre intervention crash history has been anaysed whilst the
andyss method incorporates trend andyss rather than usng smple before after
comparisons. The andyss method used in this evauation, however, provides no direct
estimate of potentidl RTM effects and none of the existing methods for estimating RTM
would adapt easily to the study design. Consequently, no estimates of RTM effects have
been given.

3.2 Homogeneity Analyses

Two types of homogeneity andyses have been conddered in the evauation of the
Queendand RRW program. The fird is the equivaence of the crash effects of the RRW
program across the 12 drata into which the data has been divided for andyss usng the
integrated mode structure. The second homogeneity analysis tests an assumption that the
andyd's procedure makes concerning the equivaence of the comparison information of each
of the three control series available in each analyss stratum. Statistical test procedures for
each type of homogeneity andyss are developed here.

3.2.1 Treatment effect homogeneity

One convenient feature of the integrated modd structure Smultaneoudy estimating the RRW
program effects in Sx Police regions is the ability to test for trestment effect homogeneity
under the modd structure. The measure used to test for program effect homogeneity is the
model scaled deviance’. Scaled deviance of alog linear moddl is a measure of the level of
mode fit to the observed data and has a chi-squared distribution with degrees of freedom
equal to the difference between the number of data points and the number of modd
parameters.

When increasing modd complexity by adding extra parameters, the difference in scaled
deviance of the modd before and after the incluson of the extra parameters can be
examined to asess the vdue of the extra parameterisation in improving modd fit. The
difference in scaled deviance between the two modd complexities also has a chi-squared
digtribution with degrees of freedom equa to the number of extra parameters added to the
modd. Large changes in scaed deviance indicate the additiona parameterisation has been
effective in explaining more of the variation observed in the data

2 Scaled deviance is ameasure of how close the current model fit isto the optimum possible. In
statistical termsit is equal to-2 timesthe natural 1og of theratio of the current model likelihood to the
likelihood of the fully specified model.
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The hierarchicd moded sructure detailed in table 2 represents a series of increasing model

parameterisation complexities and hence provides the bass on which to test the
homogeneity of RRW program effects across Police regions and urban and rura areas of

the state. In general, modd complexity increases from the bottom to the top of table 2. Tests
of RRW program effect homogeneity have been carried out between dl levels of modd
complexity detailed in Table 2 by testing changes in modd scaled deviance between levels.

3.2.2 Control series homogeneity

One assumption the integrated model structure for the six non-metropolitan regions makes,
as depicted in figure 1, is that the crash changes in each of the three control data series after
RRW implementation are equa. This assumption can be tested Satidticaly in a convenient
manner Smilar to the testing of treatment effect homogeneity described above.

A test of control series homogeneity can be made by re-parameterisation of the last term of
the model shown in equation 1. Instead of using a three-level parameterisation, as shownin
equation 2, afive-level parameterisation is used where the RRW program indicator vector is
re-parameterised in the following way.

program = 0 if month was before introduction of RRW program
=1 if month was after introduction of RRW program and crash
serieswas EA/ET
=2 if month was after introduction of RRW program and crash
serieswas EA/UT
=3 if month was after introduction of RRW program and crash
serieswas UA/ET
=4 if month was after introduction of RRW program and crash
serieswas UA/UT

Defined in thisway, the product b sprogram of equation 1 expandsto give

b, program=b,, program, + b ,, program, +b ., program,
+b g, program, +b,, program, (7)

Where programy; is the indicator function for the program variable leve i in the regresson
equation design matrix. The more generd modd parameterisation of the program variable
givenin equetion 7 is depicted in figure 2.

A test of control series homogeneity within an analyds stratum can be made by comparing
the scaded deviances of the modd given by eguation 1 usng the program variable
parameterisation given by equation 2 and that given by equation 7. The difference in scaled
deviance between the mode's using the two different program variable parameterisations will
have a chi-squared digtribution on two degrees of freedom dlowing satistica sgnificance
testing. A large chi-sguared vaue indicates nor-homogeneous control seriesinformation.

The described test of control series homogeneity has been carried out individudly for each
of the tweve crash drata incdluded in the integrated andyss. It is possble usng the modd
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Structure of equation 4 to Smultaneoudy test control series homogendty in dl twelve drata
This is, however, of limited use as it does not indicate in which of the twelve drata, in
particular, any homogeneity problems have arisen, hence the need for individual andyses.

Figure 2 : Extended model parameterisation for testing control series homogeneity

IN(CRASHES PER MONTH)

Y >
MONTH

RRW INTRODUCED

3.3 Crash Cost Savings

The find stage of the evauation was to obtain estimates of the economic vaue of the crash
changes estimated to be attributable to the Queendand RRW program. To achieve this,
firdly the estimated percentage crash changes were transformed into actud number of
crashes saved by using the expected crash series generated from the model of equation 6 for
Metropolitan South region and equation 4 for the other Six regions in conjunction with the
estimated percentage crash changes. This was carried out for each of the four crash severity
levels analysed.

Edimates of numbers of crashes saved were then transformed into economic vaue by
muitiplying the number of crashes saved a each severity leve by the estimated average cost
of acrash to society by crash severity. Queendand Transport staff provided estimates of the
average cost to society of a crash, by severity of crash, that they use for evauation Sudies.
These cost estimates are summarised in Table 3 and are given in 1997 Audtrdian dollars.

Table 3: Estimated cost of crashes to society by crash severity

Crash severity Estimated cost to society ($A, 1997)
Fatal 805,000
Serious Injury 167,000
Other Injury 23,000
Property Damage Only 11,000

Queendand Transport staff advised that the crash cost figures presented in Table 3 are
based on those derived by Andreassen (1992). Doallar values have been inflated to 1997
levels usng the overdl Consumer Price Index figures for Queendand.
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40 RESULTS

4.1  Crash Frequency Analysis

A st of integrated modds of the form given by equation 4 was fitted to the Queendand
crash data over the period January 1987 to June 1996 using the hierarchica dructure
described in Table 2. Separate modd sets were fitted to each of the four levels of crash
severity conddered. Etimates from these models give the average net effect of the RRW
program in Queendand on crash frequency over this period.

Non-Metropolitan Regions

Appendix A, Tables 1 and 2(a)-(d) give the full results of the integrated modd analyses
performed. Table 1 in Appendix A summarises the estimated percentage crash changes for
each region, urbanisation level and crash severity leve dtributable to the RRW program.
The columns shown in Table 1, Appendix A are the estimated crash change attributable to
RRW (bracketed numbers indicate crash increases whilst numbers with no brackets indicate
a crash decrease), the statistica significance probability of the estimated crash change and
the upper and lower 95% confidence limits. Table 2, parts A to D, in Appendix A show the
estimated crash effects of the RRW program aggregated across regions and across the state
by crash severity. Again, the estimated crash change, Satistical sgnificance probabilities and
upper and lower 95% confidence limits are shown in the same format asfor Table 1.

Table 4 summarises the key results of the andlyses presented in Appendix A. Estimated
overd| crash effects of the RRW program in al non-metropolitan Police regions are shown
for each crash severity considered, dong with the same information broken down by urban
and rurd areas. The information given in table 4 is the estimated percentage crash reduction
due to the RRW program aong with the sgnificance probability of this etimae. Smdl
sgnificance probabilities indicate Setigticaly sgnificant crash changes.

Table 4 shows datidticdly sgnificant reductions in crash frequency at al severity levels due
to the RRW program when considering dl areas of non-metropolitan Queendand, with the
edimated crash effect Sze diminishing with diminishing crash severity. When conddering
urban and rurd areas separatdly, table 4 shows some marked differences. In rura aress,
only fata crashes showed a datisticaly significant reduction in frequency due to the RRW
program with al other severities showing no sgnificant change. In contragt to this, resultsin
urban areas showed daidticdly sgnificant crash reductions due to RRW at dl crash
severities but fatd, dthough the point estimate of fatad crash reduction in urban aress is
gmilar order of magnitude to that in rurd aess. This suggests the lack of datidtica
sgnificance isaresault of insufficient data.
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Table 4 : Esimated average crash effects of Queendand RRW program
November 1991 — June 1996 : Non Metropolitan Regions

Estimated crash Statistical Significance
reduction (%) Probability
Rural Areas
Fatal 34.3 0.0094
Serious 4.1 0.5472
Other 4.9 0.4475
Property Damage 13 0.8037
All Crashes 4.78 0.1513
Urban Areas
Fatal 25.7 0.2006
Serious 20.6 0.0004
Other 14.7 0.0007
Property Damage 13.1 0.0003
All Crashes 15.0 0.0001
All Areas
Fatal 31.0 0.0051
Serious 13.2 0.0030
Other 11.5 0.0013
Property Damage 8.9 0.0028
All Crashes 11.2 0.0001

Table 4 has shown the estimated aggregate effect of the RRW program across al non
metropolitan regions. The results of the andys's presented by Police region in Appendix A,
table 2 show congstent results across dl severities and regionsin the sense that 21 of the 24
categories (6 regions by 4 severity levels) show crash decreases after program inception.
However, the sze of the estimated reduction varies between regions and crash severities,
particularly at lower crash severities. It should be noted though that the confidence limits on
program effectiveness, even & the level of Police region, are rdlatively wide with few results
achieving gatigtical ggnificance. The consstency in crash reduction, noted above, suggest
this lack of datistical sgnificance is due to insufficient data. Similar observetions can be
made of the estimates of program effect by urban/rurd area within Police region shown in
table 1 d Appendix A. The consstency of the estimated program effects across Police
regions and by urban and rurd areas will be further investigated in the andys's of treatment
effect homogeneity presented below.

Metropolitan South Region

Table 5 shows the andogous information to table 4 for Metropolitan South Police region.
Reaults suggest that the program has been more effective in urban areas than in rurd areas of
metropolitan South, with the aggregate result in al areas being driven largely by the urban
estimate due to the high percentage of urban area crashes in the region. It is, however,
difficult to draw conclusions from the results in table 5 given that the only estimates which
reach datistica significance are the crash reductions for property damage only crashes in
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urban areas and dl areas combined. Analyss of dl crash severities combined aso showed
datigticaly significant reductionsin urban areas as well as dl areas combined.

Table5 : Edimated average crash effects of Queendand RRW program
February 1994 — June 1996: Metropolitan South Region

Estimated crasn Statistical Significance
reduction (%) Probability
Rural Areas
Fatal -133.5 0.3361
Sarious 7.8 0.8541
Other 31.8 0.2512
Property Damage -33.9 0.2605
All Crashes -5.1 0.7848
Urban Areas
Fatal 62.0 0.2272
Serious 41 0.8394
Other 4.2 0.8017
Property Damage 32.3 0.0008
All Crashes 20.8 0.0070
All Areas
Fatal 14.3 0.7831
Serious 5.3 0.7736
Other 12.2 0.3887
Property Damage 24.8 0.0074
All Crashes 17.4 0.0140

Changein effects of RRW over time

The modd of the form given by equation 5 was fitted to the data from non-metropolitan
regions to produce esimates of RRW program effectiveness by year after program
introduction. Separate models were fitted to crashes of each of the four severity groups. It
should be noted that the yearly estimates derived from the mode refer to the effect of the
program in 12-month intervas staring from the exact month of introduction of the programin
each region rather than corresponding directly to particular calendar years. Hence, in the dl
region summaries, the results are reflecting the average effects of the program in its fird,
second and subsequent years after introduction, independent of actua introduction date by
region. Thisisin contrast to measuring effects in particular calendar years (such effects were
dependent on the number of regions having implemented the program in a particular year).

Table 6 shows the yearly program effect estimates for dl non-metropolitan Police regionsin
al areas combined and in urban and rurd areas separately. Negeative vaues indicate an
estimated crash increase due to the RRW program whilst the bracketed numbers below
eech edimae are the datisica dgnificance probability of the estimated reduction (low
probabilities indicating sgnificant crash changes). Appendix A, table 3 parts (a) to (d) give
estimates of yearly RRW program effectiveness broken down by Police region and urban

EVALUATION OF THE QUEENSLAND RANDOM ROAD WATCH PROGRAM 15




and rura areas. Corresponding datigtica sgnificance levels of these results are dso given in
gopendix A. Only resultsfor years 1 to 3 after full program implementation are given in table
6 because 3 years is the maximum amount of post program implementation experience
which hes been gained across dll regions.

Table 6 : Edtimated crash reductions attributable to Queendand RRW program by
year after implementation : Non Metropolitan Regions.

Year after program introduction
Rural Areas 1 2 3
Fata 42.24% 25.18% 37.94%
(0.319) (0.597) (0.388)
Serious 0.54% 6.27% 12.53%
(0.980) (0.759) (0.528)
Other 5.65% 1.08% 10.90%
(0.766) (0.956) (0.558)
Property Damage -2.11% 3.17% 10.79%
(0.893) (0.837) (0.468)
All Crashes 3.13% 4.69% 13.00%
(0.7623) (0.6509) (0.2127)
Urban Areas
Fata 15.88% 37.66% 24.38%
(0.820) (0.533) (0.713)
Serious 16.66% 20.49% 34.51%
(0.343) (0.233) (0.029)
Other 9.80% 15.94% 26.29%
(0.423) (0.177) (0.018)
Property Damage 3.28% 17.57% 26.35%
(0.743) (0.058) (0.003)
All Crashes 8.01% 17.71% 27.50%
(0.2736) (0.0157) (0.0002)
All Areas
Fata 34.17% 28.78% 33.41%
(0.347) (0.444) (0.362)
Serious 9.35% 14.02% 24.78%
(0.488) (0.287) (0.046)
Other 8.41% 11.19% 21.49%
(0.414) (0.268) (0.025)
Property Damage 1.25% 12.45% 21.11%
(0.882) (0.118) (0.006)
All Crashes 6.09% 12.86% 22.31%
(0.3071) (0.0311) (0.0002)

Reaults presented in Table 6 suggest a generd increase in the crash reduction effect of the
RRW program in al areas over time for al crash severities gpart from fatdities. Statidticaly
ggnificant reductions in dl crash severities combined were observed in the second and third
year of full program implementation in both urban areas and dl areas combined. The effect
of the program on fatal crash numbers appears to have been roughly consstent since the
introduction of the program. Smilar trends in program effectiveness over time can be seenin
the results separated by urban and rurd areas, aso shown in table 6. It should be noted,
however, tha many of the estimated crash changes in table 6 fail to reach datistica
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ggnificance. Only crash severities other than fatal in dl areas combined and urban aress
showed datidicdly sgnificant reductions in the third year after implementation of the RRW
program. The generd lack of datistical precison in the estimated crash effects by year of
program operation are even more marked when consdering results at the leve of Police
region or below, as shown in gppendix A, table 3.

Table 7 shows estimated yearly RRW program crash effects for metropolitan south Police
region with the information presented andogous to that in table 6. Statisticd sgnificance
levels have only been shown in table 7 for dl crash severities combined for smplicity of
presentation. None of the results in table 7 achieved datisticd ggnificance even for dl
crashes combined which is the analyss with the most datistical power. This is expected
given the generd lack of datidicd sgnificance of the results for the overdl crash effects in
Metropolitan South in table 5, which is a more aggregate analyss than in table 7.
Nonethdless, reductions are seen in 11 of the 12 cedlls of the part of table 7 showing results
for dl areas of Metropolitan South combined.

Table 7 : Edtimated crash reductions attributable to Queendand RRW program by

year after implementation : Metropolitan South Region
Year after program introduction
1 2 3
Rural Areas
Fata -181.7% -198.1% 6.9%
Serious -49.5% 38.0% 36.1%
Other 30.8% 37.0% 14.8%
Property Damage -84.7% -12.1% 12.2%
All Crashes -30.6% 11.7% 16.2%
(0.4426) (0.7604) (0.5773)
Urban Areas
Fatal 68.7% 55.5% 35.1%
Serious 7.1% 2.7% -11.0%
Other 6.5% -15.1% 33.6%
Property Damage 37.1% 24.3% 25.6%
All Crashes 26.1% 10.8% 22.2%
(0.1649) (0.5720) (0.1126)
All Areas
Fata 25.6% 0.0% 9.7%
Serious 1.3% 11.6% 0.9%
Other 13.4% 1.6% 32.5%
Property Damage 27.3% 20.1% 24.6%
All Crashes 19.6% 12.4% 22.0%
(0.2487) (0.4656) (0.0815)

Further, results of the andyds by year after program introduction in Metropolitan South
Police region presented in table 7 show broad consistency in outcome to the rest of the sate
for property damage crashes, the highest crash frequency category. There is alack of clear
trendsin the yearly crash change estimates at other severity levels.
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4.2 Homogeneity Analyses

4.2.1 Treatment Effect Homogeneity

Andyss of treetment effect homogendty test for daidicdly dgnificant differing RRW
program effectiveness between areas within aregion and between regions has been carried
out here using the methods described in section 3.2.1. Figures 1 to 4 in Appendix B show
the trestment effect homogeneity test trees derived from the integrated models fitted to the
non metropolitan Queendand crash data. The four nodes on the tree represent the four
levels of model complexity described in table 2. Modd complexity increases moving down
the tree.

The numbers on each node of the tree give the gatisticd measure of modd fit for that model
complexity, the firss number being the modd scaled deviance, the second number the
degrees of freedom for the modd and the third number the satistical sgnificance probability
of the scaled deviance figure. Low scaed deviances relative to the degrees of freedom give
rise to numericaly high sgnificance probabilities indicating satisfactory mode fit whilst low
sgnificance probabilities indicate poor modd fit.

Also given on the tree are the scaed deviance and degrees of freedom changes resulting in
moving from one modd complexity (node) to the another dong with the datidtica
ggnificance probability of this change. High deviance changes rddive to the change in
degrees of freedom lead to low significance probatilities indicating moving to the higher
degree of modd complexity has leed to a daidicaly sgnificant improvement in modd fit (ie.
the extra factor introduced into the modd is satisticaly sgnificant). Satistica sgnificance of
the change in scaed deviance upon moving from one modd complexity to the next is the
measure of program effect homogenety with the program effect being deemed
homogeneous a the complexity concerned if moving to the next higher mode complexity
does not sgnificantly improve the mode fit. Levels of program effect homogeneity that are
tested by moves down the tree are:

equivaent program effect in al regions urban and rural combined

equivaent program effect in combined urban and rurd aress across dl regions
equivaent program effect in urban and rurd areas within regions and
equivaent program effect in dl regions within urban and rurd aress.

Examination of the homogeneity tree for fatd crashes shown in gppendix B, figure 1, shows
the mode fits the datawell a each leve of the tree. The tree dso shows the estimated RRW
program effect on fatal crashes to be homogeneous between dl nodes. Figure 2, gppendix B
shows the effects of the RRW program were homogeneous on serious injury crashes
between urban and rurd areas across dl non-metropolitan regions. Smilarly, figure 3 in
gppendix B shows homogeneous program effects across urban and rura areas on other
injury crashes both within regions and across dl regions combined. No homogeneous
program effects on property damage only crashes were observed across regions or urban
and rurd aress, as shown in figure 4, gppendix B.
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In summary, the homogeneity test performed here showed the Queendand RRW program
to have homogeneous effects on fatal crashesin dl Police regions and urban and rurd areas
of non-metropolitan Queendand. When consdering crashes of a severity less than fad,
however, variation in RRW program effectiveness was generaly observed either between
Police region, between urban and rura areas or both.

4.2.2 Control Series Homogeneity

As described in section 3.2, the integrated modelling approach compares changes in the
RRW treated time and area crash series to corresponding changes in the three control crash
series before and after program implementation to estimate the net effect of RRW in the
treated area. Testing of control series homogeneity assesses whether the relative before to
after program implementation change in each of the three control crash series is the same
and hence that each is providing the same control information. Methodology for testing
control series homogeneity is described in section 3.2.2.

Appendix C shows the summary of the control group homogenety tests by region,
urbanisation and crash severity for the Sx non-metropolitan regions for which the test is
appropriate. For each region, urbanisation level and crash severity, appendix C shows the
scded deviance gatigtic for the model presuming the changes in each control series are the
same and the scded deviance datistic for the model where each is dlowed to change
independently. The scaed deviance change between the two modds gives the homogeneity
chi-squared test gatistic for which the datistical Sgnificance probability is aso given in
appendix C.

Appendix C shows a number of strata where the 3 control series are norn-homogeneous. Six
drata, marked with a double asterisk, had control series that were Satistically sgnificantly
non-homogeneous at the 5% levd. A further eight strata had control series which were norn+
homogeneous at the margind datidticd sgnificance level of 10%. These are marked with a
angle agterisk in gopendix C. There gppears to be no particular pattern in terms of injury
level, Police region or level of urbanisation that the strata with non-homogeneous control
seriesfollow.

I mplications for Further Evaluation

Whilgt the issue of control series homogeneity has been investigated here, it has little bearing
on the program effects esimated so far here. It will however be important in future
evauation of the RRW program in Queendand in the period after June 1996, the point up to
which the program is evaluated in this study. As described in section 1.2, after June 1996,
scheduling of Police operations under the RRW program changed to utilise the technology of
Geographica Information Systems (GIS). Under these new scheduling methods, dl areas of
each Police region are potentially enforced hence reducing stratification of crash data to a
dichotomy; enforced and un-enforced times. If using asmilar pseudo experimenta design to
evduate the RRW program in the period after June 1996, there would only be two of the
three originad control series remaining for use in the andyss. In Srata where the control

series have been found to be non-homogeneous in the control information they are
supplying, this could mean the RRW program estimates obtained for the period after June
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1996 could be inconsistent with those obtained for the period before June 1996. A method
of dedling with this problem is not immediately obvious and has not been further investigated
here. The homogeneity analysis results presented here point to the need to consider this
problem in future work.

4.3 Crash Savings

Usng the modd fitted values to the observed crash series data and the edtimated
percentage crash changes, the number of crashes saved in each year after RRW program
implementation year attributable to the program have been estimated at each crash severity
levd. This was carried out separately for Metropolitan South Police region and the Sx norn+
metropolitan regions. The modd giving program effect estimates in each 12-months after
implementation, fitted to data a each crash severity aggregated by police region and
urbanisation level was used to obtain the crash savings estimates. These models are given by
eguation 5 for non-metropolitan areas and a modification of equation 6 for Metropolitan
South region. These models were used because they were considered the most atisticaly
reliable, as demonstrated by the results presented in tables 6 and 7, dthough the results for
Metropolitan South region should be interpreted with care given their lack of datidtica
precision.

Table 8 : Estimated annual crash savings attributable to RRW program (if the
program had been implemented state-wide simultaneously)

Year after program implementation

Year 1 Year 2 Year 3
6 Non-Metropolitan Regions
Fatal Crashes 54 52 66
Serious Injury Crashes 105 173 353
Other Injury Crashes 162 243 551
Property Damage Only Crashes 33 359 653
Totals : Non Metro Regions 354 827 1624
Metropolitan South Region
Fatal Crashes 40 31 14
Serious Injury Crashes 7 48 -3
Other Injury Crashes 134 -62 645
Property Damage Only Crashes 731 390 469
Totals : Metro South 912 407 1125
All Regions
Fatal Crashes 94 83 80
Serious Injury Crashes 112 221 350
Other Injury Crashes 296 181 1196
Property Damage Only Crashes 764 749 1122
Total : All Regions 1266 1234 2749

Table 8 shows the estimated number of crashes saved by severity leve in each of the first
three years after program mplementation. Results are given by metropolitan and non
metropolitan regions as well as added to give an overdl program figure for the State.
Negative vaues in table 8 indicate estimated crash increases. It should be noted, however,
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that the instances of negative valuesin table 8 correspond to nongatisticaly sgnificant crash
change estimates.

4.4  Crash Cost Savings

Using the crash cogt estimates shown in table 3, the estimated crash savings in table 8 have
been converted into monetary savings to society by multiplying the number of crashes saved
a each severity leve by the average cost of a crash to society at each severity leve. Crash
cost savings derived in this way are presented in table 9 separately by Metropolitan south
region and the sx non-metropolitan regions for each crash severity level and for the date as
awhole. Again, negative vaues result from an estimated crash increase associated with the
RRW program and represent an extra crash cost to society in table 9.

As shown in table 9, estimates of crash cost savings atributable to the RRW program grew
from $109m in the first twelve months after program implementation to $163m in the third
year after implementation. Again, it is sressed that the crash cost saving estimates for
Metropolitan South region should be trested with caution given the lack of datistica
precision of the crash change estimates from which they are derived. Precison of the crash
cost saving estimates for the non-metropolitan Police regions is far better with these results
showing clear increases in the effectiveness of the RRW program in terms of crash cost
savings over the first three years after program implementation.

Table 9 : Estimated annual economic worth of crash savings attributable to RRW
program (if the program had been implemented state-wide

simultaneously)
Economic Savings (1997 $A, millions)
Year after program implementation

Year 1 Year 2 Year 3 Total
6 Non-Metropolitan Regions
Fatal Crashes 43.41 4191 53.00 138.32
Serious Injury Crashes 17.55 28.93 59.04 105.52
Other Injury Crashes 3.65 5.49 12.46 21.60
Property Damage Only Crashes 0.38 4.06 7.38 11.82
Totals : Non Metro Regions 64.99 80.39 131.88 277.26
Metropolitan South Region
Fatal Crashes 31.95 24.92 11.98 68.85
Serious Injury Crashes 1.17 7.99 -0.52 8.64
Other Injury Crashes 3.04 -1.39 14.58 16.23
Property Damage Only Crashes 8.26 4.40 5.30 17.96
Totals : Metro South 44.42 35.92 31.34 111.68
All Regions
Fatal Crashes 75.36 66.83 64.98 207.17
Serious Injury Crashes 18.72 36.92 58.52 114.16
Other Injury Crashes 6.69 4.10 27.04 37.83
Property Damage Only Crashes 8.64 8.46 12.68 29.78
Total : All Regions  109.41 116.31 163.22 388.94
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5.0 DISCUSSION

Ovedl, the foregoing evauation of the Queendand Random Road Watch program has
shown sgnificant reductions in crash frequency due to the program at dl severity levelsin
aress outsde of Metropolitan Brisbane. Highest crash reductions have been estimated for
fata crashes with effects decreasing with crash severity. For fatal crashes, the effects appear
to have been relatively consstent over time. Program effects, however, appear to have been
increasing with time for other crash severities to reduction levels closer to those for fatd

crashes. Increasing effect Szes with time are possibly an indication of cumulative avareness
of the program amongst the public following continuous exposure. Andyss of the
homogenaty of program effects between non-metropolitan Police regions and urban and
rural areas showed that, whilst the program effects on fatd crashes were equivaent across
these areas, there was sgnificant variation in the effects on lower severity crashes between
the areas. Thiswill be further discussed below.

Results of andyds of program effects in Metropolitan South Police region, part of
metropolitan Brisbane, are generdly indicative of the same overdl effects asin the rest of the
date, showing reductions both overdl and in individua program year and crash severity
divisons. However, there is insufficient data to draw conclusons with a high degree
deidicd cetanty. Data insufficiency is particularly highlighted when looking a yearly
program effect estimates or effect estimatesin rural areas in Metropolitan South region.

Implementation of random enforcement scheduling in the form of the RRW program in
Queendand has been far more extensve than other random schedule implementations that
have been evaluated. Consequently there was no particular expectation prior to evauation
regarding how the Queendand RRW program would perform in reaion to previous
implementations of random enforcement scheduling. This is particularly the case in urban
areas where there has been little documented history of the performance of this type of
program. In rura aress, the Queendand program has produced a significant reductions in
fatal crashes estimated to be 34% which is not as great as that reported by Leggett (1993)
in Tasmania but perhgps more encouraging than reported for the program in either New
Zedand or NSW. Computation of the effect of the Queendand RRW program on fatd and
serious injury crashes combined in rurd aress showed an estimated overdl 25 percent
reduction. This is comparable to the reductions observed for these severities combined in
previous program implementations in Tasmania, New Zedand and NSW (37% reduction),
as shown in table 10. The effect on the Queendand program on rura crashes of a lesser
severity is less clear. In urban aress, however, the Queendand program has shown
sgnificant reductions in crash frequency a dl severities other than fatd, with the result for
fatal crashes pointing to good program performance but not being sgnificant most likely due
to data insufficiency. This suggests programs of random erforcement scheduling are
potentially as valuable in lower speed areas as on open highways.
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Table 10 : Comparison of the effects of randomised enforcement scheduling on fatal
and serious injury crashes between different programs

L ocation of program implementation Estimated reduction in fatal and serious
injury crashes dueto the program

Queendand 25%
Tasmania 37%
New Zedand 25%
New South Wdes 37%

Variation in the performance of the RRW program between non-metropolitan Police regions
and urban and rurd areas found in this evauation point to further research that could be
undertaken. Whilst some analysis of estimated program effectiveness againgt measures such
as compliance with program scheduling by Police has been carried out, the results were
generdly uninformative and have not been presented here. A detalled investigation of the
specific factors affecting program performance would be worthwhile. Factors investigated
might include issues such as traffic or population densty versus enforcement dengty, offence
rates prior to program implementation, offence rates detected by the program or other such
measures. Reaults of such a study would be useful in further fine tuning program
implementation and hence optimising the program benefits.

Whilgt the current study has been able to measure the generd effects of the program on
crash frequency, it has not been able to identify specific mechanisms of program
effectiveness. Further study would be necessary to determine whether the crash effects were
uniform across trested region or were localised in time and space around the Sites where
Police patrols have been operating. There has been no attempt in this study to link observed
crash changes to changes in travel speed, as has been atempted in previous eva uations of
random enforcement scheduling programs, such as Leggett (1988) and Graham et d
(1992). Investigating such links would be worthwhile in Queendand.

Whilgt the analysis technique used here has been developed to suit the available data as well
as possible, assumptions are still made about data structures and digtributions, as well as the
gppropriateness of the fundamenta study design. It has been assumed that the form of the
mode given by equation 4 adequately describes the data and that the error structure of the
modd is Poisson. Tests of over dispersion of the Poisson error term were carried out and
reveded no problem. The assumption of the model structure appropriateness could be
checked using some form of sengtivity anaysis but it is believed that thiswould probably not
reved any mgor deficiency in the analyss structure.

In using a pseudo experimental design, it is assumed that the control crash series represents
al other factors affecting crash rates at the treated Stes other than the RRW program itsdlf
and that the control Stes are unaffected by the RRW program. No attempt to precisely
match characterigtics of treatment and control Stes has been made in this study beyond the
broadest level. Matching treatment and control Sites a a closer level would be difficult,
however, due to the magnitude of the program and hence the andysis task in doing so.
Usng only broadly matched control crashes does, however, maximise daigticd anadyss
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power and probably adequately reflects the effects of other factors than the RRW program
on crash frequency. There is dso a posshility in this study that the effects of the RRW
program may breach the boundaries of those sites considered as treated to also affect areas
used for control crashes given that the driver population is unaware of the exact locations of
the program. In terms of estimated program effect, contamination of the control series with
treatment effects would only serve to produce an underestimate of program effectiveness.

For reasons described in section 4.2.2, further evaluation of the RRW past the period
considered here would pose some chalenges because of the move to usng GIS based
systems for operations scheduling. Further development of the modelling procedures used in
the work described here would be necessary to be able to accurately evauate RRW
program effects in the post GIS implementation period. Further to this, a number of other
issues should be considered in extending the evauation. These issues include regression to
the mean effects (that could possibly be magnified by GIS scheduling methods) aong with
possible inconsstency of the results with those presented here due to the heterogeneity
identified in some of the sats of control series. Andyss of RRW in the post GIS period
would, however, provide the opportunity to examine the effects of varying enforcement
dengties across regions, an operationa development which has been made with the use of
GIS based scheduling techniques.

6.0 CONCLUSIONS

Analysis of the effects of the Queendand Random Road Watch program on crash frequency
has shown the program to be effective overadl in producing a sgnificant reduction in crashes
in aggregate. Further, the program was effective in producing a sgnificant reduction in
crashes of dl severities in dl police regions but Metropolitan South where reductions were
observed but were not satistically significant.

In the aress outsde metropolitan Brisbane, the estimated program effects were largest on
fatd crashes, with an estimated reduction of 31%. Estimated aggregate program crash
effects reduced with crash severity from 13% for serious injury crashes to 9% for property
damage only crashes. Crash reductions attributable to the program were estimated to
increase with time after program introduction with fata, serious injury and property damage
only crash reductions estimated to have risen to 33 percent, 25 percent and 22 percent
respectively in the third year of the program. Whilst crash effects of the program were
estimated to be uniform on fatal crashes across areas of Queendand outside of Brisbane,
there was ggnificant variaion in program effects on non-fata crashes between Police
regions and urban and rural aress.

Crash effects of the RRW program in metropolitan Brisbane appeared to be generaly
consstent with those estimated for the rest of Queendand, however, results of the analyss
were insufficient to draw firm conclusions about the magnitude of the program effects in this
area.

Tranddion of the estimated RRW program crash effects into crash cost savings showed the
Queendand program to have saved an estimated $109m in the first 12 months after full
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implementation risng to an edimated saving of $163m in the third year dfter full
implementation. These crash codts savings correspond to an estimated saving of 1266
crashes in the firgt year of program implementation rising to a saving of 2749 crashes in the
third year after program implementation.
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APPENDIX A

Results of analysis of crash effects of Queendand RRW program

Estimated Crash Effects of QLD RRW Program Tabla 1

by Region, Urbanisation and Injury level
Significance Lower  Upper
Probability %Reduction §5% CL  85% CL

Genitral R Fatal 0 6B5T 18.0%  S28% (95.1%)

Sarigus 0.517 10.7%  365% (25.7%)

Other 0.G785 257%  4BT%  (3.4%)

POO 0.5729 B.2%)  177% (42.3%)

u Faltal 04184 533%  S26% (195.7%)

Serious 0175 27.8% 549% (158%)

Other 02281 18.3%  41.1%  (13.4%)

FDO 0.0881 232%  416%  (1.0%)

Far North R Fatal 0 5035 (04%)  59.6%. (148.6%)

Serious 03996 147%  411% (23.5%)

Other 0.9862 0.3% A02% (42 .4%)

PBID (ifalal=l-] [458%)  (95%) (94.2%)

i} Fatal 0.BROT 100%  T7.3% (256.2%)

Senous 0, 78G6 [5.6%) 282% [(57.6%)

Dther 02708 150%  364% (1326%)

FDO 08011 2.9% 226% (21.8%)

Morih Coast R Falal 0.0453 48.3% T4.0% 1.4%

Senuis 07228 49%  2080% (25.5%)

Diher 0.8347 (28%)  211% (34.2%)

PDO 08037 25%  204% (184%)

¥ Fatal 06782 (24,3%)  552% (244.7%)

Serious 0.215 16.3% J8.8%  (10.8%)

Diber 0.0800. (21.1%) 0.8% (4B D0%)

POO 0,5564 45%  184%  (1Z2.3%)

Narthern R Fatal 0.8614 Ta%  611% (120.1%)

Sarious 0.022 GS% 5T 4% 6.4%

Other 01937 222%  466% (136%)

PDO 0.0009 413%  572% 1o 79l

) Fatal 0.0034 BZ.O0%  98.7T%  49.0%

Serious 0.0108 /4% 550%  10.0%

Cithar 0.0056 2B0%  43.0% 0.2%

POO 0.0245 21.2%  360% 3.0%

South Eastern R Fatal 0.3375 3A3%  T22% (65.0%)

Serious 02181 (27.1%)  131% (85.8%)

Dthar 0.1654 (25.8%) 81% (74.2%)

POC 08578 (2.3%)  214% (3319

u Fatal 0.8307 B1%  579% (100.3%)

Sericus 0.0017 30.7% 44 5% 12 8%

Other 0.0848 152%  2B7%  [1.0%)

PDO n.03z 15.0%  26.7% 1.4%

Southarn R Fatal 0.0298 655%  TB.5% 7.6%

Sanous 05281 (10:6%)  18,1% (51.1%)

Cither 0.4381 11.6%  35.3% (208%)

FOR 0.4866 T7%  26.5% (15.8%)

u Fatal 08562 11 8% TIA% (242 §%)

Sorious 0.1341 203%  85.1%  (11.3%)

Oinar 0.0173 392%. 521% 6.9%

PDO 0.0042 0.3%  466%  108%
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Estimated Crash Effects of QLD RRW Program

Regionwide and Satewide Summaries Excluding Metro South

Fatalities
Regianwide : Urban and Rural combined

Cosif SE Chisiy 5ig Frob
Central £, 3044 0.38% 06124 04339
Far MNorth 00188 03836 00024 0.861
Morth Coast -0.4091 0284 20748 01408
Narthetn 046683 03876 2.3085 0,068
Soulh Eastsm 02827 02638 0.7304 0.3855
Southiam 04588 03106 21823 013485
Al regions by Urban and Rural

Coelf EE Ching Sig Pmb
Al ragions - Rursl 42 Q01817 87441 0,000
All rgions - Urban 02064 0236 16377 02006
ANl regions : Urban and Rural Combined

Coalf SE Chisg Sig Pron
All ragjong 0371 01324  7.8472 00087
Serious Injuries
Regionwide : Urban and Rural combinod

Conff SE Cihag Sig Prob
Centsal 02051 4402 21370 D 1437
Far Norh 0,051 01388 01832 DEBO2
Morth Coast 0111 0.1008 1,2138 0.2706
Morthemm <4425 01326 111827 D.OOCE
South Eastern 01675 009068 39343 DO4T3
Southern -0,0576 0.12056 0.2285 06326
Al regions by Urban and Rural

Cosff SE Chisg Sfg Prob
All regions - Rural 0,0416  0.0691 03623 DE4TR
All regions - Lirben 0,230 00857 123205 D000+
All regions : Urban and Rural Combined

Coaff SE Chisg Sig Prob
All regions 00411 00476 87997 0.00%
212480 Pagsa 1

YReduction
26.2%
(1.9%)
e%
48.7%
T2.3%
6%

ShReduction
34 3%
25:7%

31.0%

18.5%
58%
10.5%
368%
17.0%
56%

HReduction
41%
20.6%

WReduction
13.2%

Table 2 (A)
LCL UL
GB3.6% (58 1%)
52.1% (117.0%)
681.89% (15.9%)
7519 [5.4%)
56.3% (38:2%)
B5EW (1B.2%)
LCL ucL
52 1% 8.8%
B28% {17 1%)
LCL ucL
458%  106%
Table 2 (B)
LOL LeL
381%  (T.2%)
2H.3%  (23.5%)
266 {9.0%)
50.5% 16.7%
3L.6% 0.2%
2EE%  (19.8%)
LoL UcL
16.2% 18.8%)
30.2% 9.7%
LeL ueL
20.8% 4. 7%



Rigion and Siatewide Summary

Estimated Crash Effects of QLD RRW Program

Regionwide and Satewide Summaries Excluding Metro South

Other Injuries
Regionwide : Urban and Rural combinod

Conff SE Chisg Sig Prab
Ceitral 0256 01182 46885 00304
Far Morth 01024 01744 0802 0.37058
North Coasi 01254 0.0815 23858 0124
Mortham L.312 01007 8.808 0001
South Eastern N.0723 00781 08575 03544
southem 0,284 010484 18245 00043
All regians by Urban and Rural

Coalf SE Ehing Sig Prob
All reglons - Rural DH0488  0.0656 0577 04475
All reglons - Urtian 0.1584 00458 11 5848  0.00OT
Al regions = Urban and Rural Cambined

Coelf SE Chizg Sig Prob
All regicns 0.1224 00381 wo3Ior 00013
Praperty Damage Only
Ragionwids : Urban and Rural combined

Coefl SE Chisig Sig Proh
Central -0.103 00064 10058 02062
Far Norih 0.0864 o0e 11471 D2E4
Marth Coost <0 0428 00655 0.4282 0.51248
Northarm -0.3312 00883 140538 0.0002
South Eastern -01082 00658 27513 Q0972
Southem 40.1058 00775 1.6811 01725
All regiotis by Uirban and Rural

ot SE Chisg Sig Prob
All regions - Rura| £.0128 00516 00818 08037
All reglana - Urban 11403 00389 130058 Q0003
Al regionz : Urban and Rural Combined

Cooff 5E Chisq Sig Proh
All regions 0063 00311 BS551 0.0028
2r24ma8 Page 2

SReduction
22 6%

B.7%

(124%)
26.8%

T.0%

25.5%

HRoduction
4.8%
14.7%

“Reduction
11.5%

%Reduction
9.8%

{10, 1%)

& 2%

28.2%

10:3%:

10.0%

MReduciion
1.3%
13.1%

SReduction
8.8%

Table 2 (C)
LCL ucL
38E% 24%
27.0% (13.0%)
34%  (30.00%)
33:8% 10.8%
02%  (84%)
39.3% 8.5%
LcL ucL
163%  (B.2%)
22.2% G.5%
LaL ueL
17 8% 4.7%
Table 2 (D)
LCL ucL
2656%  (B.4%)
T (31.4%)
157%  (B9%)
|E%  148%
21.2%  (2.0%)
22. 7% {4.7%)
LCL ucL
108%  (B.2%)
18.5% 6.2%
LeL ueL
14.3% 3:2%



Esimated Crash Effects of QLD RRW Program : Yearly Effects

Fatalities Table 3 (A)
Year After Introduction
Region Urb/Rur 1 2 3 4 |
[ R 45684% (448%) (28:45%) 29.26%
U 10000% 4023%  44.44% (242 60%)
FN R (38.32%) 19.23% 18.11% 59.72%
U (BE18%) 51.56% 1.81% 69.41%
NC R 6381% 5497% 1637% 51.85%
U (14.B8%) (70.BS%) (24.33%) {63.56%)
N R 19.35% (46.08%) 66.32%
U 8418% BET77T%  01.43%
SE R 32.01% 22.70%  55.88% . BE9.07%

U (2628%) 36.11%  497%  0.57%
s R 6649% 3181% 6650% 2660%  B6.31%
U  (847%) 69.54% (3626%) (124.84%)  (51.60%)

Summary by region : Urban and Rural Combined

c 57.468% B.89% (12.21%) (13.69%)
FN (56.83%) 27.88% 1339%  49.04%
NC 42.82%  36.52% B48%  28.49%
N 4781% 41.27% 76 08%
SE 10.18% 30.25% 3523% 28.07%
5 48.02%  1579%  48.46% (38.44%) 71.649%
Summary by Urban and Rural
All regions R 42.24% 251B% 37.94%  31.93% BE.14%
u 15.88%  37.66% 24.38% (17.49%) (1.98%)

Summary by Metro South and all other regions : Urban and rural combined
All reglons 3417% 28.78% 3341%  17.37% 74.82%
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QLD RRW Program : Yearly Effect Significance Probabilities
Table 3 (A)

Fatalities
Region Urb/Rur 1 2
c R 0,402 0.951
u elele] 0.737
FN R 0.708 0796
u i.000 1.000
NC R 0.088 0,145
u 0.664 0.535
N R 0.802 0.661
u 0.188 0.083
SE R 0646 Q.763
u 0.740 0512
5 R 0137 0.602
u 0.943 0.402
Summary by region ! Urban and Rural Combined
c 0203 0D.ag2
FN 0.555 0662
NC 0.234 0.322
N 0.3 0,448
SE 0.839 0.494
s 0.299 0772
Summary by Urban and Rural : all regions combined
All regs R 0.319 0597
u 0.820 0.533
All regions : Urban and rural combined
All regs 0.347 0.444

Year After Introduction

3
D.718
0.712
0816
1,000
0745
orar
0181
0.080
0.348
0.843
0.153
oyed

0.852
0.B50
0.B47
0.045
0.425
0.260

0 386
0.713

0.362

4
0. 685
0.358
0.269
1.000
0181
0.537

0,230
0.893
0.580
0.537

0.842
0.378
0451

0515
0.800

D498
0.837

D.ETT

0.008
0.745

0.006
0984

0os



Esimated Crash Effects of QLD RRW Program : Yearly Effects

Serious Injuries

Year After introduction
Region Urb/Rur 1 2 3

Cc R 1.57% 6.97% 34.62%
U 1258% 2287% 65.08%

FN R 11.26% 17.91% 1863%
u 2.96% (20.57%) (5.69%)

NC R (1.78%) 12.13% 12.24%
U 16.45% 7.79%  33.50%

N R 2925% 40.84% 50.66%
U 3494% 4482% 13.60%

SE R (16.59%) (42.19%) (16.94%)
U 27.92% 2873% 43.82%

S R (13.26%) (2.07%) (0.92%)
U 1216% 4513% 4537%

Summary by region : Urban and Rural Combined

Cc 5.75% 15.41%  49.75%
FN 7.42% 2.95% 8.25%
NC 7.46% 10.11%  23.00%
N 31.96% 42.59%  27.96%
SE 17.16% 13.13%  30.78%
S (2.26%) 17.50% 8.85%
Summary by Urban and Rural
All regions R 0.54% 6.27% 12.53%
u 16.66% 20.49% 34.51%

Summary by all regions : Urban and rural combined
All regions 9.35% 14.02% 24.78%
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Table 3 (B)

4
47.25%
44.69%
10.37%

6.32%
16.39%
34.71%

(59.94%)
50.50%
21.59%

9.28%

47.14%
10.41%
25.61%

31.81%
14.90%

21.31%
34.88%

29.12%

5

9.38%
36.00%

9.14%

16.67%
37.69%

21.62%



QLD RRW Program : Yearly Effect Significance Probabilities
Table 3 (B)

Serious Injuries

Region UrbiRur
c

FN
NC

M
SE

5

cCacycaIcCcICcCICA

1
0.850
0.685
0.768
0835
0.837
0422
0.355
0.196
0.653
0.087
0682
0893

Year After Introduction

2
o.782
0.438
0.608
0511
0.568
0718
0.165
0.078
0.308
0.090
0.945
0.085

Summary by region : Urban and Rural Combined

c
FN
NC

N
SE

5

Summary by Urban and Rural : all regions combined

All regs R
u

All regions : Urban and rural combined

All regs

0766
0.770
D.624
0.121
0.268
0.914

0980
0343

0.488

0.414
0.808
0.505
n.0z7
0.411
0.365

0.7889
0233

0287

3
0128
0.00%
0.600
0883
0,571
0.078
0.045
0.805
0.659
0.004
0.875
0107

0.002
0,748
0,110
D132
0.03%
0663

D.528
0.029

0.045

&
0.025
0.104
0.7a67
0.852
0.430
0.054

0.143
0.000
0.429
0.799

0.004
0.6863
0.058

0.018
0.469

0.272
0.032

0018

§

0,731
0.295

0.663

0.381
0.116

0,128



Esimated Crash Effects of QLD RRW Program : Yearly Effects
Table 3 (C)

Other Injuries

Year After Introduction

Region Urb'Rur 1 2 3
c R 2266% 2882% 25.45%
U 1286% 1341% 5301%
FN R (12.03%) 12.39% 7.28%
u 520% 2485% 23.43%
NC R 532% (10.16%) (15.13%)
U ([24.52%) (14.85%) (17.74%)
L] R 181% 2670% B482%
U 260M% 20683% B1L.70%
SE R (1.52%) (B1.18%) (35.43%)
u 468% 2083% 34.03%
5 R 9.03% (0:79%) 21.43%
U 2533% 26023% 1026%
Summary by reglan : Urban and Rural Combined
c 1778%  21.00%  41.50%
FN (deB%) 2020% 17.35%
NC (12.38%) (12.20%) (15.48%)
N 2044%  F246%  55.15%
SE 310% 603% 2127%
5 TA00% 2347%  28.48%
Summary by Urban and Rural
All regions R 5856% 1.08%  10.BO0%
u BB0% 1584% 26.28%
Summary by all reglons : Urban and rural combinad
All regions BAIS:  1119%  2148%
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43,72%

(17.12%)
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2.03%
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43 85%
24.13%
(0.53%)

1263
£.97%

6.70%
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16.85%

&
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QLD RRW Program : Yearly Effect Significance Probabilities

Other Injuries Table 3 (C)
Year After Introduction
Region Urb/Rur 1 2 3 4 5
c R Q.287 0188 0.245 0.038
u 0.539 0,530 0.003 0.027
FN R 0.742 D.702 0.828 0.617
u 0.852 0.317 0.351 0.033
NC R 0.780 0.637 0.502 0.920
u 0.160 0.373 0.306 0.7a7
N R 0.954 0.354 0.001
u 0.169 0.268 0.000
SE R 0,945 0.082 0.288 0.317
u 0.753 0128 0.006 D.044
s R 0.755 0.978 0423 0,838 0958
u 0.240 0.183 0 685 0.585 0338
Summary by region : Urban and Rural Combined
c 0.2 0164 0.003 0.002
FN 0968 0.301 0380 0.171
NC 0.345 0.354 0.257 0.955
N 0212 0.182 0.000
SE 0812 D.639 0.073 0.270
-] 0.248 0.127 0.062 0784 0529
Summary by Urban and Rural : all regions combined
All regs R 0.766 0.958 0.558 0.720 0.910
u 0.423 0177 0.018 0064 0.590

All regions : Urban and rural combined
All regs 0414 0.268 0.025 0.094 0935



Esimated Crash Effects of QLD RRW Program : Yearly Effects
Table 3 (D)

Property Damage Only

Year After Intreduction
Region Urby/Rur 1 2 3
c R (18.16%) (0D10%)  2.84%
U  934% 31.41% s249%
FM R (22.36%) (10184%) (34 35%)
U (B2r%) 757 1568%
NC R 405% (280%) &58%
U (85e%) 1712% 18.62%
N R 3287% s201% a207%
U 17.02% 2520% 25215
SE R (11.77%) 1458% 2319
U 11.0% 1161% 3ze81%
8 R 183% 7.75% 2078%
U 1384% 2418% 19.10%

Summary by region : Urban and Rural Combined
c (2.32%) 17.23% 33.02%

FN (8.48%) (22.35%) 4.08%
NE (2.53%) 881% 14.829%
N 2237% 3544% 2797T%
SE 55%  11.24% 2541%
5 {2.28%) B19%  14.00%
Summary by Urban and Rural
All reglons R (2.171%) 3% 10.79%
u 32B%  1757% 26.35%

Surmmary by all regions : Urban and rural combimsef
All regions 125%  1245%  21.11%
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QLD RRW Program : Yearly Effect Significance Probabilities
Table 3 (D)

Property Damage Only

Year After Introduction

Reglon Urb/Rur 1 2
c R o417 0986
u 0.583 0.051
FN R 0.458 D011
u 0.803 0,750
NC R 0.751 0,864
U 0.532 0,153
N R D.231 0025
u 0.367 0.169
SE R 0.620 D.449
u 0.361 0343
s R 0,933 0,714
u 0.421 0.152
Summary by region : Urban and Rural Combined
c 0.866 0478
FN 0.652 0.270
NC 0.806 0.305
N 0.148 0.014
SE 0.633 0.233
S5 0.859 asi

Summary by Urban and Rural ; all other combined
All regs R 0.893 o.8ar
u 0.743 0.058

Al regions : Urban and rural combined

All regs 0.882 o118

3
0.893
D.000
0.289
0.483
0.682
0.125
o181
0.085
D.822
0.003
0.295
0.296

0.008
0820
0.125
0.027
(.01
o.262

0468
0.003

0.008

4
0.055
0.000
0.557
0.250
0.342
0.051

0.561
0.000
0357
0.077

0.000
0.428
0.034

0.002
0.436

0278
0,020

0.010

0.781
0.002

G014

0.826:
0.005

0.134



APPENDIX B

Homogeneity analysis of Queendand RRW program effects

Fatal Figura 1
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Figlss 2
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Othes Injury Figure 3

Global Program Effoct
814408 (6942) 000

[ B89 (1) 000 | | 632 @  oes |

Program Effect by Speed Zono
Be4378 (8940} 0.00

Program Effect by Reglon
BOT4.08 (6%30) 0,00

[ 584 (14) om |

| B561 [ 0DD |

Program Effect by Reglon and Speed Zone
BOER25  (B91R) 0.00

Koy to numbers:

Scaled Deviance (OF )  Sianificance Probability




Figure 4
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APPENDIX C

Homogeneity analysis of Queensland RRW program control seriesinformation

Test of Control Series Homogeneity

Savority Reglon Zane  Modal Chifiq (48440 Full ChiSq (482df) Change (2d) p-value
Falal Cuntral R 486.50 45431 118 0.55
Falal Ceniral u 264.18 263.31 288 0.24
Faklal Frr Morthaem R 45687 451 .47 389 0.14
Faolal Far Marihain u 285567 296.13 053 0.77
Fatai Morth Coast R 52870 A27.28 1.44 .48
Falnl Mearth Coast U 38248 BAD.65 1.44 .40
Fatnl Noitharm R 417,80 413,94 4.05 0,13
Fatai Mearhm 14 284,35 293,80 0vs 0.68
Fatal Saulh Easlaim R 40020 49318 514 0.08 *
Fatn} Seuth Eastarm W 52417 513.26 1081 00D -
Fastal Southsrn R 50002 BOY, 34 187 0.43
Falal Southem u 38725 384,04 3N 0.20
Sanpus  Contral R 54343 53876 A8T 010 *
Serouz  Caplal U 520 58 510.04 10.54 0.0q ==
Serious Far Northarn R 54673 545890 074 141
Serious  Far Northem I 556 31 556,10 012 .04
Seripus Mok Goast R 628 96 627 .52 144 048
Serious  Noith Coast i 55044 558.28 a7 082
Sorlaies  Morhom R 55227 55D 32 185 0.38
Serious  Maortham u 58047 558,68 049 0.78
Sevious - South Esstern R 51230 510:80 1.50 047
Serous  South Eastern L 81236 610.12 237 0.3z
Serioim Southern R G058 850.57 0.9 081
Seqous  Southern L 471 53 46585 5.88 o.o0s ¢
Ciher Cantral R 505 05 577.07 888 0.01 =
Cther Central U 54T 14 54587 0.53 0.77
Cither Far Morham R 506.31 501.35 4,85 G,08 ¢
Other Far Narham (i} 501,20 BOD. 0% 0.2 nen
Cither MNarh Const R B801.65 800,23 1.42 048
Other MNarth Coast L 57403 50,38 q4.64 o0
Diher Morthem R 557,78 557 65 513 ooa
Cither Mok (¥ 801.22 504,38 T ko3 -
Cilfyer South Eastenn R 5A5 24 580,72 532 o.07
Other South Eastern ] 59508 503,20 1.90 L1381
Citer Boutharn R 53633 53475 158 045
Cittiaer Seuilharn 11 56875 586.45 230 D3z
POC Cantral R G427 4,07 020 0.81
PO Caniral I 575 G4 570,83 511 o8 *
PLIC Far Norlham R 570,50 EEH 4E 203 0,38
POQ Far Narthen L 627,03 B34.75 AT B3z
POO Monh Coasy R 63108 B27.37 am 018
POO Maorh Coast U B43.36 634 .30 9.08 oo -
PO Haorfhern R 614 45 513.89 181 0,72
POO Maorthem L 507 43 55560 1.53 047
POG Seuih Easiem R G2 25 Gid1.21 1.04 059
PO Snifh Eastemn U 783,38 746 56 6.78 0,05 =
POO Bouthem 2] A5 44 fi05.19 025 088
FRC Senrnem u BES 24 GE1.43 3.8 0.8

* = siaiisticalty significant at the 10% level
** = pintisticalty significant at the 5% levsl
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