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1 Introduction

In the recent years the development of hybrid choice motI¥|) [2] has provided an important
framework to model complex decision problems. The integnabf qualitative aspects such as
attitudes, perceptions, lifestyles or habits into a digcohoice model has contributed to a more
accurate and realistic characterization of choice datésioHowever the measurement of such
latent variables has raised a number of issues. One of theimpasrtant of these aspects deals
with the difficulty of obtaining representative indicatarkthe latent variables. Building upon
social science survey techniques [10, 8, 1], behavior&amehers have focused on the use of
psychometrics. So far acommon technique consisted in asking survey regmis to indicate their
agreement to a statement in relation with the latent vagiahl a five-point Likert scale. Though
these techniques provide important insights into the pslpgfical factors of choice, researchers
might fail to completely seize the representation of a radpot’s attitude or perception since
they are designing the sentences. Recent social scierdiess{6, 7] have been using a different
technique which provides a powerful way to collect inforimaton the respondent’s representation
of a perception. This method consists of asking individtmteport three adjectives characterizing
a variable of interest, e.g. a transportation mode. Sineatfjectives are freely reported by the

respondents, the bias inherent to the design of the survegiged.



The use of such collected data raises two important issugshvare (i) the quantification of
the information in the answers to thesani-open questions and (ii) its integration into the latent
variable model component of the HCM. In this research we gsegdwo different approaches to
address these issues.

This research is based on a case study whose purpose is yaaita transportation mode
choices of inhabitants of low-density areas of Switzerlahtarge-scale revealed preferences (RP)
survey was conducted and respondents were asked to reparatisport modes they used in one
day, along with durations, costs and a wide range of additimfiormation relevant to the trips. In
addition, they had to report three adjectives charactegibest various given transportation modes.
The adjectives were subsequently classified into theme$, a1 comfort, flexibility, reliability,

environmental impact, etc.

2 Expert-based approach

The first method we propose is to ask external individualsc@led ‘experts’) to rate the reported
adjectives on a scale of comfort in public transportatione Westigate two different scales: a
discrete scale, where —2 expresses a total discomfort and 2 a total comfort, aednénuous
scale, where—1000 expresses a total discomfort and 1000 a total comfod. hgvice obtain a
distribution of the scale of each adjective reported in tiedRrvey. Our previous work [5] has
shown that when using individually the ratings of differemperts as measurements of the latent
variable, few variations can be observed at the level ofeggge indicators of demand, such as
market shares, elasticities or value of time, but that Viana occur at the level of disaggregate
indicators.

Using information on the socio-economic characteristicke experts, we aim at character-
izing the distribution of scales of each adjective in the glenof experts. The framework we are
proposing (see Figure 1) builds upon the generalized framedeveloped by [2]. It extends the
measurement model of this generalized framework by asguthat each indicator (i.e. each ad-
jective) has a latent true scale, which itself explains tleasared scales reported by the experts.
The variation observed in the measured scales is chamaddny the socio-economic information
of the experts.

This measurement model allows to obtain information on lloéhaverage scale of each ad-

jective and on the variability of this scale among indivildua
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Figure 1: HCM with enhanced measurement model.

3 Computational linguistics approach

Along with the expert-based approach to measure perceptiich we presented in Section 2, we
investigate a second approach based on computationaidtimgutechniques. Since our goal is
to find an objective measure of the latent variable (i.e. ootih public transportation), we are

searching for relationships between the indicator (i.e abjective), the latent variable and the
context (i.e. transportation).

Measures of semantic relatedness have been developeddortipitational linguistics litera-
ture [4]. Several of them are based on similarities bothxomsamy and in context. Early research
has indeed demonstrated that similarity of meaning is tauee with similarity of context [9].
For example, on a wide range of articles, two synonyms astistigally surrounded by the same
words, which is not the case for unrelated words. Statistimsut the context of a word can be
obtained using corpora data, which is accessible througtNgtural Language Toolkit (NLTK)
[3]. We plan to use this tool to define a relationship betwdenindicator, the latent variable and

their context.



4 Perspectives

The two methods described above provide two different aggves to quantify the information

contained in the adjectives. The expert-based approachdpsoan empirical way to determine

the scale of an adjective by obtaining a distribution of rogs subjects. The approach using com-

putation linguistics leads to a more formal definition of sewic similarity between an adjective

and comfort.

This research aims at obtaining a measurement model of an WW@ibh takes into account

the complexity of the relation between a latent variable igsmohdicators.
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