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Introduction

Motivation

• Part of the challenge in prediction is the 
limited data availability on AV interest. 

• Thus far, no studies have used 
machine learning techniques to impute 
data for AV interest and model the 
market share. However, numerous 
studies have used imputation to fill 
missing data in many fields including 
transportation.

Datasets

• ¡NYMTC Regional 
Household Survey: NY 
Metropolitan Area

• ¡Puget Sound Travel 
Survey: four-county 
region in Washington, 
which includes King, 
Kitsap, Pierce, and 
Snohomish counties.

Can we predict the market share of AVs in the NY/NJ 
Metropolitan Area?

Research Question



A binary variable distinguishes NY/NJ 

metropolitan area and Washington State as 

two different subgroups. 

The stated preference (SP) dataset, PGST, 
contains various questions on AV interest 
such as whether the respondent will take 
an autonomous taxi, share a ride in an 
autonomous car, and own an 
autonomous car. 
 
AV preference questions are not asked in 
the revealed preference (RP) survey which 
will be imputed using logistic regression, 
kNN, and RF.
 

Methodology



Methodology
• A nested logit model is estimated to calculate the predicted market shares

• Method is based on maximizing the utility function, V_(n,i)=β_1 
X_(n,i)+…+β_M X_(n,i,M), for each individual i and alternative n derived from the 
attributes of alternatives



Summary Statistics (Census)*
NYC & Seattle 
Profiles

*See slide 14 for references



Kolmogorov-Smir
nov Test
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By sub-setting the full datasets into only commute trips, a 
common distribution is found between the two areas.
The null hypothesis states that there is no difference 
between the distribution functions of these two populations 
and can be seen as one population. If there is statistical 
significance, the null hypothesis is rejected and alternative 
hypothesis that there is a difference between the distribution 
for at least one 𝑥 is accepted.

Prior to combining the datasets, the Kolmogorov Smirnov test 
is used to prove whether the two datasets are statistically 
similar. 



Socio economic and 
Demographic Characteristics

Long Commute 
Trips



Travel Time Averages and 
Modal Split

Similar distributions are observed for travel time averages and modal split of the two regions.

NYC Washington



A random forest model (a forest of decision trees) for 
each variable is built using observed data, then missing 
values are predicted using the model

Random 
Forests

kNN

A distance metric is used to 
measure similarity between 
observed and the nearest 
neighbor (closest observation) 
is used to impute for missing 
values

Logistic 
regression

Fitting a logistic regression and then using the 
predicted values (to impute for missing data) based 
on other observed variables in the dataset

Imputation Methods



Imputation Results
The results show that most travelers that adopt the autonomous vehicle technology will 
be using personal autonomous vehicles

Table 2: Imputation of AV Preferences for NY/NJ Metropolitan Area

The next highest percentage is transit, essentially autonomous buses and/or subway 
systems. These results are expected since most inner-city travelers depend on the transit 
system. In addition, millions of people commute everyday to NYC with personal vehicles 
making autonomous cars a convenient way of travel.



Nested Logit Model Estimated Using kNN Imputation



Market Penetration Results
Table 3: Nested Logit Modal Split Predictions

• Interestingly, similar percentages (for all 
NY/NJ trips) for the two algorithms are 
observed, 36.8 and 37.6 percent adoption 
autonomous personal car

• These results can be compared to a nested 
logit model’s prediction for only the 
Washington in which no imputation was 
done.

• As expected, the results in this study show 
that Personal Car would make most of the 
trips, approximately 61.3% for commute 
trips.

• Although RF resulted in lower error, kNN 
demonstrated percent adoption for 
Autonomous Transit for commute trips.

Table 4: Imputation Percent Error



Overall, the results for both 
algorithms suggest high statistical 
significance based on the high 
t-values according to a 95% 
confidence interval. The McFadden R 
squared for the kNN and RF 
approaches are .28 and .19 
respectively

Conclusions and Future Work

Assuming the individual 
performances of RF and kNN 
imputation are both efficient, the 
percent adoption of AVs is about 
50-52% when AVs are introduced 
into the mainstream marketplace (for 
the unsegmented model)

A nested logit model for the Puget Sound 
region would have predicted 68% of 

travelers to take an autonomous mode 
based on the dataset. This is significantly 

different than the estimated percent 
adoption predicted for NY/NJ area for 

both models (all trips – 50% and commute 
trips – 76.3%)

Demonstrate the validity of this study by 
conducting and distributing a survey study 

on commute trips in and out of NYC

Read more at c2smart.engineering.nyu.edu
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