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Motivation

 CarPostal: bus service in rural and low density areas of 

Switzerland

 The OPTIMA project (EPFL-CarPostal):
Understand the demand for public transport 

Relevance of unobserved factors in mode choice (attitudes, 

perceptions, habits)

Combine qualitative and quantitative methods 
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Integrated model 
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Integrated model 
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Data collection

 Preliminary qualitative survey

20 individuals, Canton of Vaud. GPS tracking of travel for 10 days and 

personal interviews.

Identification of main (usually unobserved) factors that affect travel 

behavior:
 Constraints

 Perceptions

 Habits

 Lifestyles

Generation of a list of potential latent variables:
 Predisposition towards specific transport modes

 Perceived travel constraints

 Environmental concern

 Benefit from travel

 Mobility Skills

 Status seeking

 ….



Data collection

 Quantitative Survey (1124 received answers)

Trip diary (1 complete day)

Socioeconomics

Psychometric indicators:

We need more public transport, even if we have to pay higher taxes

Taking the bus helps to make the city more comfortable and welcoming

It’s hard to take public transport when I travel with bags or luggage

If I use public transport instead of my car I have to cancel some activities

I know the bus schedule by heart

I feel disoriented when I’m in a place I don’t know

Attitude towards public transport

Perceived travel constraints

Mobility skills



Latent variable identification

 Candidates from preliminary survey and literature are just 

hypothetical

 Selection of variables through Exploratory Factor Analysis

 Description of the indicator’s variability in terms of unobserved 

factors through “factor loadings”



Latent variables

Factor 1 = Attitude against public transport

Factor 2 = Environmental concern

Factor 3 = Public transport awareness



Model structure
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Model specification (Latent variable model)
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Model specification (Choice model)
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Estimation

Probability:

Loglikelihood:
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Estimation results



Conclusions

 Effect of high education and number of cars in both the 

utility function and the latent variable

 Statistical significance of parameters is higher in the 

latent variable model

 Estimates are more realistic in the latent variable model 

Value of Time:

 Only one latent variable: further work will require 

simulation techniques for integration of the probabilty

function

* Axhausen et al (2008) Income and distance elasticities of values of travel time: New Swiss results
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