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Measuring Police’s Perceived Traffic Law Enforcement Abilities—
Applications of Multidimensional and Unidimensional Rasch Models

Student : Chang-Ku Shih Advisor: Prof. Hsin-Li Chang

Department of Transportation Technology and Management

National Chiao Tung University

ABSTRACT

Drunk driving and red light running are the most two important contributing factor to fatal
accidents in many countries: There were 10,228 fatalities in DWI crashes in 2010-31 percent
of total traffic fatalities for the year in the United States. Approximately 35% of all signalized
intersection and signalized-intersection-related fatalities involve red-light running. These two
illegal driving behaviors totally accounted for 30,133 injury accidents and resulted in 625
fatalities each year on average in the period of 2002-2011. These data indicated that these two
aggressive driving are severe problem and reducing the violated driving behaviors is critical
for road safety improvement. Indeed, road safety enforcement has been especially emphasized
as a deterrence to hit drunk driving red light running. Many enforcement measures have been
utilized to deter drivers from driving while intoxicated (DWI), including sobriety checkpoints,
saturation patrols and integrated enforcement. Of these measures, sobriety checkpoints and
saturation patrols have been used in many countries such as the United States and New

Zealand for more than three decades.

As reducing red light runner is concerned, even though red-light cameras are prevalently
applying at intersection to deter traffic accidents resulting from red light running, it is costly
and might increased rear-end collisions. Thus, in Taiwan, the stand guards at intersection are
still in widespread used for deterring red light running, and similar to checkpoints and patrols
how to enhance the executing ability is also a critical issue for road safety. Next, Taiwan has
conducted saturation patrols for more than two decades, and has administered sobriety

checkpoints since 1996. However, these two enforcement methods are demanding duty and

v



checkpoints often exhaust police resources. Previous studies have conformed that the success
of conducting these two traffic law enforcement is primarily determined by the performance
of the police officers involved. Further, work ability is positively related to performance.
Accordingly, this study suggested that improving enforcement ability of police officers is just

the prior choice to reduce the numbers of deaths and injuries resulting from impaired drivers.

The major processes of executing red-light running enforcement joined the framework of
perceived enforcement ability to design an enforcement ability scale for measuring police
enforcement abilities. It was_ also ' fulfilled wnidimensionality assumption; and a
unidimensional Rasch analysis was applied to measure the police officers’ perceived abilities.
Reviewing previous literature related to arrest drunk driver, we concluded that the main
process of apprehending drivers who are driving while intoxicated (DWI) when conducting
sobriety checkpoints should include three steps: detecting possible drunk drivers by observing
DWI cues, detaining suspected DWI motorists, and intercepting escaping motorists, while
saturation patrols include the first-two steps. Thus, this study developed two scales to measure
502 Taiwan traffic police officers’ perceived ability to administer the enforcement activities.
Through factor analysis, the officers’ enforcement ability on checkpoints was found to consist
of two component latent traits: detecting ability (DA) and detaining and intercepting ability
(DIA). Because the scale for saturation patrols was identified as a unidimensional latent trait,
a unidimensional Rasch analysis-was then applied to measure the police officers” perceived
parameters. Next, a multidimensional approach of Rasch models was then applied to measure
the police officers’ perceived abilities and particular difficulties in conducting sobriety

checkpoints.

From the viewpoints of red light running enforcement, the results indicated that chasing
and detaining escaped vehicle was. the most difficult -mission to be conducted. Second, to
intercept escaped violator in extreme cold weather may be the most dangerous mission. Next,
in order to enhance the traffic police enforcement ability of red light running, the future
training for traffic police should focus on safety driving discipline, strengthen physical
loading and ability to accommodate extreme weathers. On the other hand, the results
suggested that most participant police officers perform fair or even better on conducting DWI
patrols, and they have better abilities on detecting than detaining DWI vehicles. Detaining
DWI vehicles with a weaving pattern is the most difficult task to be accomplished, which is
followed by drifting pattern and speeding pattern. Interestingly, these three patterns are just

the easiest three to be detected. A training program for improving enforcement skill to deter



the aggressive drivers is needed for both checkpoints and patrols enforcement, because their
unpredictable driving courses are relatively dangerous for police officers and other road users.
For the abilities on conducting DWI checkpoints, the results indicated that the majority of
police officers performed well in detecting DWI vehicles, but half of the study participants
lacked confidence in detaining DWI vehicles and intercepting escaping DWI vehicles. DWI
with weaving was found to be the most aggressive and threatening behavior to traffic police.
Finally, we expect our research could be used to provide enforcement authorities guidance in
developing programs to improve officers’ ability or applying administration or legislation

mechanism to assist them in resolving problems originated from enforcement process.

Keywords: red light running, sobriety checkpoints, driving while intoxicated (DWI),

saturation patrols, enforcement ability, multidimensional, Rasch model.
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