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Abstract: The prevalence of mobile sensors has made big mobile 
sensor data with time and location information a promising data 
source for transportation applications. Since users self-select into 
using different mobile services, selection bias exists in the mobile 
sensor data, and the kinds of trips excluded or included differ 
systematically among data sources. To our best knowledge, solutions 
to the selection bias are lacking in the current literature. This study 
develops a behaviorally-informed likelihood-based approach to 
address selection bias. The key idea is that since biases reflected in 
different data sources are likely different, the integration of multiple 
biased data sources will mitigate biases. The model is evaluated 
through both simulation data and the 2017 National Household 
Travel Survey data. Our results demonstrate the robustness of the 
model in recovering missing trips: more specifically, it recovers 89 to 
106 percent of the missing trips, when the behavioral factors in data 
generation process are captured by the model. When the model is 
mis-specified with factors in play ignored, the model is still able to 
recover nearly half of the missing trips.
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