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severity certainty and the speed in 
administrative 

penalties

prior to their study. 

Sanctions
Province Margin (kph) 1st Offence 2nd Offence

40

ON 50

QC

Table 1: ESL at the different provinces
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young male age group of 16-25 years in Ontario, with a 

aged 26-65 years. 

those issues. 

Table 2.

Canada, were assembled for a similar period of time during 

information regarding the implementation or withdrawal 

Number of Observations Monthly Collisions

Province Total Pre-Law Post-Law Minimum Maximum Mean Std. Deviation

BC 97 57 40 11 46 25.57 7.124
ON 125 73 52 19 85 53.79 14.082
QC 122 52 70 18 80 42.03 13.266

Table 2: Descriptive statistics for monthly fatal collisions at the three provinces

Time Plots
BC ON QC

Figure 1: Time plots for monthly collision data
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performing an interrupted time series analysis to assess 

Yt is assumed to 

p, d, q

Where, p

d
q represents the number 

s represents the number of 

seasonal part of the model.

Yt represent the time series, where Yt
time t, and let t ~ 
N 2 B

BkYt Y , then 

Where, 1 p 1 to 
p 1 q are the non-

1 Q are the seasonal MA 
parameters.

Province
Major Legislation Within the Study Period
Type Implemented/Cancelled Month Year

BC

(DDL) Feb 2010
(IDL) 2010

Excessive Speeding Law (ESL) Implemented Sept 2010
2011

Excessive Speeding Law (ESL) Implemented Oct 2007

ON

(Truck) 2009

(IDL-BAC) May 2009

2009

(IDL-u21)
Aug 2010

(IDL) 2010

QC
(DDL) Apr 2008

Excessive Speeding Law (ESL) Implemented Apr 2008
(IDL) 2008

2009

Table 3: All legislative changes during study period
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the steps. 

magnitude. 

time series Yt

Where, 

It 

t

where, T is the time (t
implemented.

for this model were then estimated using the pre-

• Ensuring that the residuals represent white noise 

p

only.

the parameter estimates for all the models, in addition to 
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Province ARIMAX Model Order AIC Box-Ljung p-value
ON 6 852 0.718

12 539 0.461
QC 12 1420 0.246

Table 4: ARIMAX models selected

Table 5: Parameter estimates for developed models
Para Estb S.E.c Para Estb S.E.c Para Estb S.E.c

ON 

sar1 -0.9999 0.001

BC 

ma1 -0.0435 0.107

QC 

ar1 0.196 0.162
sma1 0.1306 0.095 ma2 0.3036 0.139 ma1 -0.929 0.143
sma2 -0.8375 0.090 sma1 -0.6945 0.159 sma1 -0.764 0.122
ESL- -11.1188 2.239 ESL- -6.2786 2.394 ESL- -2.736 5.529

-7.7041 4.846 2.5322 1.946 -14.079 7.950
2.1747 3.871 -1.9927 2.220 11.370 7.779
2.5638 4.239
-7.7211 4.075
0.4953 4.010

a b  
Modelling Results

Effect %Change in Monthly Fatal 
Crashes

p-value

Ontario
-11.12 <0.01

-6.28 <0.01

-2.736 0.621
p
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period. 

Figure 2: Change in the mean level of monthly fatal collisions
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speed limit of the road. 

laws as stringent as possible by using the 40kph or 30kph 

few months of the legislation. Not only does this limit 

to build on this study. One way to build on this study is to 

70-79. 
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51-59. 

Report Nord, 35. 

Queensland, Australia., Queensland, Australia.  

793. 

suspension laws.




