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Abstract 

Using an improved analysis, this paper provides new evidence regarding the influence of vehicle 

attributes on the estimation of vehicular speed by an observer.  An analysis of speeding records 

indicates that brightly colored vehicles systematically receive citations for relatively lower 

speeds.  Findings also indicated that trucks were cited for significantly higher speeds than cars.  

The findings clarify earlier conflicts in the literature as to whether vehicular characteristics give 

an impression of higher speed.  As an additional topic of investigation, evidence is provided that 

outsiders, those not living in the jurisdiction, received citations for significantly lower speeds. 
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Bright Cars and Outsiders: Evidence of Asymmetric Estimates in Vehicular Speeds 

 
While speed is an exact measurement, some suggest that speed estimates for vehicles may be 

influenced by the attributes of drivers and vehicles.  But existing empirical evidence is mixed.  

Uncovering any systematic influences from vehicle and driver characteristics is important 

because it would aid in our understanding of judgement processes and reveal possible 

discriminatory behavior, intended or not, by those assigned to sanction such behavior (Karas, 

1959; Guzy, Leibowitz and Scialfa, 1991; Newman and Willis, 1993).  This study provides 

convincing evidence on some of the unanswered questions by undertaking an alternative 

examination of the influence of vehicle and driver attributes on an observer’s estimate of 

vehicular speed. 

 

Early work by Karas (1959) provided the conjecture that vehicle traits, such as bright colors and 

loud mufflers, gave the impression of higher speeds.  Fifteen years later, Wasielewski (1984) 

found that higher speed estimates were associated with newer cars.  These results, however, were 

contradicted by Newman and Willis’ (1993) investigation of speeding records.  Their results 

suggested that the color and age of the vehicle was not influential in the severity of speeding 

offense.  While additional findings did indicate that some colors were more likely to be ticketed, 

these colors included both bright and dark colors; thereby clouding the issue.   

 

In an extension to the literature, Newman and Willis (1993) also examined the effect of driver 

attributes on the severity of speeding violations recorded by authorities.  They found no evidence 

that driver age or gender influenced recorded offenses.  This does not agree with an earlier study 

by Wasielewski (1984) where younger drivers drove at higher speeds.  Other studies examined 
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the impact of driver and vehicle traits on driver estimates of speed with results indicating that 

driver age is important (Scialfa, Guzy, Leibowitz and Tyrrell, 1991) while vehicle size is not 

(Matthews and Cousins, 1980).  The current study coincides most closely with Newman and 

Willis (1993) but herein, we extend the scope of their study by undertaking an expanded and 

improved analysis. 

 

Method 

As in Newman and Willis (1993), this analysis uses police records of speeding violations to 

uncover systematic relationships between vehicle and driver traits and police ticketing.  The 

sample of 565 records was randomly taken within a three-month period in 1999 from the Orange 

County Courthouse in the State of Florida.  The high tourist months of January, February and 

March were purposefully selected to include a sufficient number of visitors.  Police officers from 

Orange County and the City of Orlando selected offenders to ticket from radar and visual (non-

radar) speed estimates – with radar estimates accounting for approximately 90 percent of the 

cases.  As such, the analysis concerns both: (1) how the observer estimates speed, i.e., selecting 

which vehicle to estimate with radar; and (2) how the observer interprets the electronic estimates 

of speed, i.e., selecting which vehicle and driver to cite. 

 

Records provided the following information for our study: the speed limit, the speed of the 

vehicle, the time and date of the offense, the color and type of the vehicle, the gender of the 

driver and whether or not the driver was a current resident of Florida.  Determination of 

residency was inferred by two pieces of information— the issuing state of the automobile’s plate 

and the offender’s driving license.  To gain variation in the sample, observations included 
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citations issued on local, state and federal roadways, including interstates, where speed limits 

ranged from 20 to 70 miles per hour.  Colors were sorted into the following categories: black, 

brown, blue, green, red, yellow and white.  Beige was grouped as brown, orange was sorted as 

red, and gold was classified as yellow.  Results were not sensitive to these subjective groupings 

of colors.  The type of vehicle was classified into three categories: coupe (2-door), sedan (4-

door) or truck (pickup or van).  The time of day was also recorded and plays a central role in the 

analysis.   

 

Table 1 summarizes the data.  Citations were distributed relatively evenly across the seven color 

categories with green, white and red being the most popular color among cited drivers.  Yellow 

and brown were the colors that appeared the least within the sample.  Concerning automobile 

types, sedans accounted for nearly 46 percent citations while trucks accounted for less than 20 

percent.  Moving to driver attributes, the data reveals that drivers from out-of-state received 

nearly 24 percent of the citations in the sample.  The sizable proportion of tickets going to non-

residence is likely due to Central Florida’s enormous tourist industry.  The data indicates further 

that males and females appear to receive citations in fairly even numbers.  And as expected, 

nighttime offenses make up a small portion of total citations (18.94 percent).   

 

The data analysis employs a conditional estimation approach—ordinary least squares.  While the 

unconditional results from previous studies are revealing, failing to condition the estimated 

relationships on other factors may yield spurious findings.  Ordinary least squares, however, still 

faces a potential problem from examining cross-sectional or pooled data—such as those used in 

this study.  Without the repetition of records within a unit of observation, estimation procedures 
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are unable to account for unobserved heterogeneity, which may lead to biased estimates.  So 

while we extend previous work by conditioning results on observed factors, we are unable to 

condition out unobservables without a panel data set (i.e., cross-sectional and time-series).   

 

Following previous work, the severity of the speeding infraction can be stated as a function of 

automobile and driver attributes:  

Si = β´Ci + δ´Ti + ψ´Di + θL i + α + εi 

where Si is the percentage of speed over the limit and measures the relative severity of the 

infraction; Ci is a vector of six dummy variables that indicate the automobile color (brown 

omitted); Ti is a vector of two dummy variables that indicate the automobile type (coupe 

omitted); Di is a vector of two dummy variables that indicate the gender of the driver (female 

omitted) and the residence of the driver (state resident omitted); L i is the speed limit exceeded; α  

is a constant term; and the disturbance term (εi) follows a normal distribution with zero mean and 

constant variance.  Though unreported due to irrelevancy and succinctness, the model also 

includes the time of day, day of month and month of year the citation was issued to control for 

possible time-specific effects. 

 

Two models are estimated using the above specification.  First, the model is estimated using data 

from all citations in the sample.  This 24-Hour model corresponds to Newman and Willis’ (1993) 

study where the time of day is ignored in the analysis.  But given visual perceptions is the 

underlying issue, it may be enlightening to examine only those citations issued during daylight 

hours when the automobile attributes are more discernible.  As such, the above specification is 

estimated with data that excludes citations issued at night.  As such, this Daylight model only 
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examines data from citations issued between 4:31am and 8:30pm—noting that the excluded 

period were purposefully selected to conservative include citations issued during dusk hours in 

the daylight estimation.  By comparing the results from the 24-Hour and Daylight models, the 

impact of color is more clearly revealed.  Results indicate this distinction is important. 

 

 

Results 

Table 2 presents the results from the two speeding violation models.  In the 24-Hour model, 

vehicle colors are insignificant at standard levels with the exception of red.  Recalling that brown 

is the category omitted from the specification, estimated coefficients for colors are relative to the 

dark color brown.  As such, red vehicles are cited for significantly lower speeding violations 

relative to brown vehicles.  The significance, however, marginally reaches the 5 percent level (p-

value = 0.046).  Though estimates for other bright colors (yellow and white) also possess 

negative signs, none of the other colors have a significantly different relationship with citation 

severity than brown.  While results generally suggest that color does not play a significant role in 

citing speeding offenses, the significance of red provides some support, albeit weak, regarding 

the hypothesis that bright colored vehicles give the impression of faster speeds.   

 

Moving to the Daylight model, estimates reveal a different story.  Given that colors are more 

visible during daylight, any influence of bright colors should be more apparent during daylight.  

Results confirm this suspicion.  Not only does the inverse relationship for red become stronger 

(p-value = 0.013); results for other bright colors are now significant.  Coefficients for yellow and 

white still exhibit a negative sign but now each estimate is significant (p-values of 0.009 for 
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yellow and 0.052 for white).  Indeed, a Chow test strengthens these results by rejecting the 

hypothesis that the impact of automobile and driver attributes are the same across the two 

periods (F = 5.23; p-value < 0.01).  Results provide compelling evidence that bright colors, such 

as red, yellow and white, receive citations for relatively lower speeds – implying that judgements 

or attitudes may differ across colors by authorities.  Conversely, the dark colors remain 

insignificant across both models—indicating that black, blue and green vehicles receive citations 

for statistically equivalent speeds than brown vehicles and statistically higher than red, yellow 

and white.  There is no way of knowing whether bright automobiles are ‘overestimated’ or dark 

automobiles are ‘underestimated’, but results do clearly indicate that bright autos receive 

citations for relatively lower speeds.  The bright color effect is consistent with Karas’ (1959) 

original findings while conflicting with Newman and Willis’ (1993) study. 

 

Concerning vehicle type, results indicate that trucks are issued speeding citations for 

significantly higher speeds relative to coupes—the omitted category.  Sedans, however, receive 

citations for speeds statistically equivalent to those received by coupes.  Excluding night offenses 

did not change the results for vehicle type – though the significance of the truck variable 

weakened in the daylight model.  This result may indicate that observers underestimate the speed 

of trucks, which is consistent with Karas’ (1959) statement that lower profile vehicles give the 

impression of faster speeds.  Newman and Willis (1993) eliminated trucks from their sample; 

thereby not providing any evidence on the issue. 

 

Turning to driver characteristics, results concerning gender correspond to Newman and Willis 

(1993) where male and female drivers receive tickets for statistically equivalent degrees of 
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speeding violations.  In a new twist, the analysis examines the impact of driver residency on the 

level of speeding infraction.  Results indicate that the residency of the driver matters with non-

residents receiving tickets for significantly lower speeds relative to residents.  This finding could 

arise from two sources.  First, officers may strategically or unknowingly discriminate against 

non-residents.  Strategic discrimination would involve officers setting a lower standard for non-

residents in an effort to obtain revenue from outside the jurisdiction.  This, in essence, would 

shift the cost of public services to visitors—providing residents a discount.  Or the 

discriminatory behavior may be a subconscious act that arises from internal biases.  A second 

possible explanation is more agreeable.  The findings may be due to significant differences in 

severity of offenses across residents and non-residents, i.e., residents drive faster than non-

residents due to familiarity of streets.  While this second account likely explains some of the 

difference, the use of citations on interstates dilutes this justification.  Examining data from 

offenders and non-offenders could shed additional light on this issue.  Merged records from 

insurance companies and departments of motor vehicles could be a source of such data in a panel 

set, but the cost of collection may be prohibitive. 

 

Discussion 

Herein, results indicate the estimation of vehicular speed may be influenced by the attributes of 

the vehicle and driver.  Police issued citations for relatively lower speeds for bright colored 

automobiles, 2-door coupes and non-residents.  Comparing results from the 24-Hour and 

Daylight models strengthened the support for Karas’ (1959) bright color hypothesis.  While the 

conditional estimates provide strong evidence, insufficient data fails to eliminate alternative 

explanations for the results.  Police generally use radar to obtain speed estimates, so results may 
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partially indicate that the decision to issue a ticket is influenced by vehicle and driver 

characteristics.  And such behavior is either intended or unintended discrimination towards 

automobile types and non-residents.  Alternatively, one may argue that those with bright colored 

autos drive at faster speeds and non-residents drive at slower speeds.  But the comparisons of 24-

Hour and Daylight estimates bolsters the bright car results and the inclusion of citations issued 

on interstate highways strengthens the non-resident result.   
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Table 1 – Data Summary 
Variable Mean
Speed 62.12

Limit 44.69

Auto Color: 
     Brown 0.06
     Black 0.09
     Blue 0.13
     Green 0.25
     Red 0.20
     Yellow 0.08
     White 0.19

Auto Type: 
     Sedan 0.35
     Coupe 0.45
     Truck 0.20

Driver: 
     Non-resident 0.24

     Male 0.52

Time: 
     Daylight 0.80
     Night 0.20
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Table 2 – Results for Speeding Violation Models♦  
Variable 24 hour Daylight 

Constant  1.8893***  1.914*** 
 (37.572) (38.422) 

Limit  -0.0097***  -0.0096*** 
 (-17.068) (-16.292) 
Auto Color:   

     White -0.0290 -0.0766** 
 (-0.751) (-1.947) 

     Yellow -0.0748 -0.1224*** 
 (-1.645) (-2.618) 

     Red -0.0771** -0.0963*** 
 (-2.001) (-2.492) 

     Green 0.0272 -0.0017 
 (0.727) (-0.044) 

     Blue -0.0149 -0.0131 
 (-0.362) (-0.310) 

     Black 0.0141 0.0326 
 (0.320) (0.718) 

Auto Type:   

     Sedan 0.0112 0.0055 
 (0.567) (0.271) 

     Truck 0.0621** 0.0491* 
 (2.514) (1.944) 

Driver:   

     Non-resident -0.0603*** -0.0612*** 
 (-2.823) (-2.866) 

     Male -0.0072 -0.0171 
 (-0.403) (-0.943) 

F-statistic  23.11  23.77 
(p-value) (.0000) (.0000) 

R-Squared  .418  .465 

N   565   454 
♦ time of day, day of month and month results are insignificant and 
  not reported for succinctness. 
*, ** and *** indicate significance at the 10, 5 and 1 percent levels 
t-statistics are reported in parenthesis unless otherwise noted 
 


