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As various countries and metropolises seek to improve air quality by enforcing vehicle fleet
regulation measures, better understanding the determinants of household car ownership and
vehicle type choice is increasingly important. The European Union has as a matter of fact
adopted pollutant emission standards for car manufacturers and many European countries
have also established Low Emission Zones (LEZ) which limit traffic within a restricted zone.
LEZs and their impacts have been extensively assessed through the use of agent-based
mobility models (e.g. Dias, Tchepel, and Antunes 2016; Fosset et al. 2016; de Bok, Tavasszy,
and Thoen 2022), including MATSIim (e.g. Adnan et al. 2021). The representation of a
disaggregated vehicle fleet at the household level would thus provide better inputs for
MATSim, with the prospect of calculating traffic-related daily emission profiles based on a
synthetic population and a synthetic vehicle fleet and assessing prospective scenarios for LEZs.

Despite the extensive literature on modeling car ownership, little research has been
conducted on the type of fuels used in cars and even less on their age or emissions standards.
Moreover, car ownership and vehicle type choice are usually estimated from household
characteristics using discrete choice models (Purvis 1994; Jong et al. 2004). But recent studies
point out the contribution of machine learning methods for transportation choice modeling
(van Cranenburgh et al. 2021) and in particular for the estimation of car ownership (e.g.
Paredes et al. 2017; Kaewwichian, Tanwanichkul, and Pitaksringkarn 2019; Dixon et al. 2021).

This work investigates the performance of several classification models in the prediction of
vehicle ownership and vehicle type at the household level. We compare a discrete choice
model against various machine learning classification methods (e.g. Gradient Boosting,
Random Forest) for the estimation of household car ownership, fuel type and car pollutant
emissions standards. Explanatory variables include household socio-economic characteristics
(household type, income) as well as local and metropolitan accessibility variables (parking
availability, public transport accessibility). The methodology is applied to the Paris region,
using the “Enquéte Globale de Transport” mobility survey. Considering the Matthew
Correlation Coefficient, F1 score and Cohen’s kappa as evaluation metrics, we conclude that
logistic regression slightly outperforms artificial intelligence models for car ownership
whereas Gradient Boosting classifier gets the best results for vehicle type estimation. Our
results show a strong relationship for car ownership prediction and a slight agreement for fuel
type and emission standard predictions, with a preponderant importance of household
composition and accessibility variables.
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