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26 1. ProblemQ7

27 Motorcycle crashes and fatalities are on the rise, and multiple trans-
28 portation agencies have called for research into this issue. Themotorcy-
29 clist fatality rate per 100,000 registered motorcycles in 2014 was six
30 times that of the fatality rate for drivers of passenger cars (per
31 100,000 registered vehicles), and the fatality rate per motorcycle miles
32 traveled was 27 times that of automobile miles traveled (National
33 Highway Traffic Safety Administration, 2016). Many public and private
34 organizations are interested in identifying causes of these crashes and
35 related fatalities and injuries. One factor could be how capable riders
36 are of estimating their own riding experience. The importance of “Self-
37 Awareness” (including awareness of one's own skill level) is empha-
38 sized in the Motorcycle Safety Foundation (MSF) Basic Rider Course
39 (2014). Further, in targeting training or considering survey responses,
40 it is necessary to understand how indicative self-reported mileage is
41 of actual future mileage. In addition, understanding the relationship be-
42 tween motorcyclists' estimated mileage and actual mileage is valuable
43 because there continues to be some difficulty in obtaining accurate esti-
44 mates of exposure (motorcyclist mileage) for measures such as crash
45 and injury statistics as well as in efforts involving funding allocations,
46 infrastructure planning, and financial forecasting (Lyon, Persaud, &
47 Himes, 2017; Middleton et al., 2013).
48 Exposure estimates have been obtained via variousmethods, but fall
49 short in terms of likely accuracy. Motorcycle registration does not pro-
50 vide a complete tally of riders due to unlicensed riders or licensing

51issued to individuals other than the actual rider. As indicated by the
52U.S. Department of Transportation (USDOT, 2015), the Motorcyclist
53Fatality Rate includes the “statistical issue” that the Federal Highway
54Administration (FHWA) likely underestimates the number of motorcy-
55cles on the road each year (supported by the finding from organizations
56such as theMotorcycle Industry Council that not all riders register their
57motorcycles). Annualmotorcycle inspections rely on accurate odometer
58readings and faithful inspection scheduling. Observational and roadway
59detector equipment recordings of motorcyclist traffic flow presentmul-
60tiple difficulties related to collection protocol, location and timing
61choice, and sensor accuracy. Middleton et al. (2013) discuss some of
62these shortcomings, and offer various guidelines for calculating the ac-
63curacy of current methods used to report motorcycle traffic data. The
64authors provide detailed research methods and recommendations in
65terms of equipment and collection methods, and note that there are
66ongoing efforts to improvemotorcycle traffic data. Their paper also pre-
67sents the possibility of supplementing travel data through motorcyclist
68surveys, such as the National Household Traffic Survey (NHTS), origin
69and destination (O&D) surveys, and driver exposure surveys. If this ad-
70ditional source of motorcyclist mileage information (in the form of self-
71reportedmileage) appears to be fairly accurate, it could be used to check
72or supplement mileage estimations collected through other methods.
73As thefirst large-scale naturalistic instrumentedmotorcycle study to
74collect real-time mileage and self-reported mileage estimates, the MSF
75100 study provides a unique data set from which to draw inferences
76about the characteristics of motorcyclist self-reported mileage and
77its application. Investigation of the data found in the study provides
78knowledge useful in answering multiple questions. Is collection of
79motorcyclists' self-reported mileage a useful method of checking or
80supplementing motorcycle travel data (which is in need of improved
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81 accuracy)? Canwe rely on rider self-reporting, especially reports of pre-
82 vious annual mileage, to estimate current or future mileage? If we sur-
83 vey riders about their previous mileage, can we make any predictions
84 about the upcoming year? Would it be better to phrase this inquiry in
85 terms of mileage during the most recent year, or would we most likely
86 obtain a better estimate if we ask about the rider's overall annual aver-
87 agemileage (perhaps riders, for example, tend to perceive that they ride
88 more now than in previous years)? Although motorcyclists are not ex-
89 pected to ride the same number of miles from year to year, any pattern
90 in mileage estimates for previous years versus actual mileage on the
91 road in the upcoming year can be informative in starting to uncover
92 the actual relationship between estimated and actual rider mileage.

93 2. Method

94 The MSF 100 Motorcyclists Naturalistic Study was sponsored by the
95 Motorcycle Safety Foundation and conducted by the Virginia Tech
96 Transportation Institute (VTTI) to collect real-world riding data from
97 riders in their natural day-to-day experiences while riding their own
98 motorcycles. Individual rider participation in the study ranged from
99 twomonths to two years. These 100 riders resided in California, Florida,
100 Virginia, and Arizona, and both video data and motorcycle kinematic
101 data were collected for every trip (defined as the time between key-
102 on and key-off, during which the rider travels from one destination to
103 another). These data were collected via unobtrusive instrumentation
104 of a VTTI-developed data acquisition system (DAS) on each motorcycle,
105 which continuously recorded five video views of the rider and the sur-
106 rounding environment as well as motorcycle data such as GPS (Global
107 Positioning System), acceleration, gyro, and brake activation. The full
108 set of collected data incorporated over 366,000 miles of riding. Partici-
109 pants also completed various questionnaires prior to equipment instal-
110 lation, including riding exposure surveys, indicating riding habits to
111 date such as annual mileage.
112 This paper explores motorcyclists' self-reported annual riding mile-
113 age and the actual amount of riding donewithin the study. For this eval-
114 uation, 91 riders (thosewho had been riding for at least one year before
115 study enrollment and reported an annual mileage for that year) were
116 considered. Self-reported annual mileage was recorded immediately
117 preceding study participation, directly from the survey question
118 “Approximately howmanymiles have you ridden amotorcycle on pub-
119 lic roads in the past 12 months?” This sample of 71 males and 20 fe-
120 males were of various age groups and represented all three types of
121 motorcycles, as indicated in Fig. 1.
122 Two approaches were used for determining the actual miles ridden.
123 For 78 cases, starting and ending odometer readings were used. These

124readings were collected by technicians during equipment installation,
125and again during de-installation (at the close of participation). During
126the incorporation of the odometer readings for the data analysis
127phase, 13 cases were observed with recorded odometer reading that
128were missing or suspect (did not reasonably pair with the correspond-
129ing reading). In those 13 cases, integration of GPS-based speed and
130time data were used to calculate the distance traveled. Missing GPS
131values within a trip, including the period of time between DAS start
132and GPS signal acquisition, were replaced with the mean speed of that
133same trip. In the event that an entire trip was missing GPS speed, then
134the mean speed across all trips taken by that participant was used in
135conjunction with the trip duration to estimate mileage. However, the
136GPS dropout rate was not such that major adjustments were necessary,
137and thus total mileage estimates were not significantly affected. In
138general, the riders were not surrounded by high rise buildings or in
139weather that would interfere with GPS signal, and cellular signals
140were not used (the GPS was onboard with an external antenna).
141All riding data (including odometer mileage and GPS-based calcula-
142tions) were compared within riders to ensure the most accurate actual
143mileage was being used in the final analysis. The mileage for each
144rider was then translated to an adjusted annual riding mileage based
145on their study participation duration. At the beginning of the study,
146riders completed a survey which included a question about the number
147of months they tend to ride each year. Because the accuracy of self-
148reported data is not guaranteed, nor is it necessarily predictive of how
149manymonths overall theywould have ridden during the study year, an-
150nualizedmileage calculationswere not based on any attempts at adjust-
151ment for riding season. However, each case of a reported abbreviated
152riding seasonwas investigated to consider the potential effect of the rid-
153ing season on annualized mileage calculations. The majority of riders
154who reported an abbreviated riding season participated for around a
155year and/or recorded very low mileage, so the riding season was either
156taken into account or was likely altered by a relatively small amount.
157Those riders falling outside of this category tended to ride nearly year-
158round, so any over- or under-estimation would also be relatively small.
159During initial quality control efforts related to this MSF 100 study,
160one aspect of ensuring data integrity involved a video analysis sampling
161technique to prevent the inclusion of non-participant rider data files in
162the final data set. Although participants were informed that riding by
163anyone other than themselves was to be reported so applicable files
164could be deleted from the data set, this further analysis provided an
165extra safeguard against including non-participant trips. To verify that
166the rider was likely the consented study participant for all files included
167inMSF analyses (since viewing all of themore than 30,000 trip files was
168time- and cost-prohibitive), a video review sampling technique was
169conducted. This VTTI-developed tool, the Rapid Driver Identification
170(RDI) task, was used in the SHRP2 Naturalistic Driving Study, and is de-
171scribed fully for that application in McClafferty, Perez, and Hankey
172(2015). For theMSF reviewof eachparticipant's selectedfiles, two snap-
173shots known to be the rider (one with and one without a helmet) were
174downloaded into the RDI system as a reference for comparison. Then
175snapshots from the file to be tested were gathered by dividing the trip
176into three segments of equal length (beginning, middle, and end) and
177using a face-detection algorithm to select a maximum of 12 snapshots
178from the trip (4 from each segment). At this point, through the video
179viewing tool, an analyst compared the known rider reference snapshots
180to the sample of actual file snapshots to determine whether the rider in
181the file was the participant. Appropriate quality control checks were
182also performed.
183The goal of the rider identification task was to protect against a
184suspected non-rider contamination of 20% or more of each rider's
185trips (assuming that such contamination would significantly alter
186behavioral conclusions about that rider, such as substantially affecting
187collected mileage). Based on hypotheses testing and Bayes factors
188testing, if 6 or more out of a random sample of 20 of a rider's video
189files were contaminated (not the consented rider), then 20% or moreFig. 1. Description of 91-Rider Sample.
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