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a b s t r a c t

In the stated choice literature, increasing attention has been paid to methods that seek to
close the gap between the choices from these experiments and the choices experienced in
the real world. Attempts to produce model estimates that are truer to real market behav-
iours are especially important for transportation, where many important policy decisions
rely on such experiments. A recent approach that has emerged makes use of a certainty
index whereby respondents report how certain they are about each choice they make.
Additional literature also posits that when making decisions, people first identify an
acceptable set of alternatives (alternative acceptability) such that a consideration set if
formed and it is from this reduced set that the ultimate choice is made. This paper presents
two models that jointly estimates choice and choice certainty and choice and alternative
acceptability. This joint estimation allows the modeller to overcome potential endogeneity
that may exist between these responses. In comparing choices of differing certainty, sur-
prisingly little difference in marginal sensitivities are found. This is not the case in the
alternative acceptability models however. An important finding of this research is that
what could be interpreted as preference heterogeneity may in fact be more closely linked
to scale. The ramifications of these results on future research are discussed.

� 2014 Elsevier Ltd. All rights reserved.

1. Introduction

The hypothetical nature of stated choice (SC) experiments has resulted in many researchers questioning whether such
experiments induce ‘hypothetical bias’, a condition whereby respondents answering SC survey tasks respond in a manner
other than how they would if faced with similar choices in real markets (see e.g., Hensher, 2010). Given the lack of an alter-
native methodology to collect preference data in many research contexts, in particular for markets where the object of study
interest currently does not exist, a number of attempts over past decades have been made to improve the external validity of
SC experiment outcomes. For example, researchers have explored a number of innovations, introducing methods such as
information acceleration (e.g., Urban et al., 1996, 1997) where researchers create a choice environment that mimics better
the context in which future consumption will be made, the combining of SC data with revealed preference data (e.g., Hensher
et al., 1988; Kroes and Sheldon, 1988; Wardman, 1988) which is designed to augment the hypothetical SC data with real
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world data, and attempts to make the choice questions more realistic (e.g., Collins et al., 2012) with the aim to make them
mirror as closely as possible similar real market places. The design of incentive compatible experiments such that choices
had consequential outcomes has also occurred (e.g. Rousseas and Hart, 1951, an approach replicated closely by subsequent
authors such as Lusk et al., 2008 and Ding et al., 2005).

More recently, there has been a growing literature on the use of supplementary questions designed to elicit from the
respondent either: a priori information on acceptable alternatives or attribute levels such as questions on attribute level
thresholds (see e.g., Swait, 2001 and Cantillo and Ortúzar, 2006); or ex post such as questions as to what attributes where
not considered or ignored during the SC survey (see e.g., Hensher et al., 2005; Rose et al., 2005). Whether captured a priori
or ex post, this information is then incorporated in the econometric modelling of the SC data with the aim of better repre-
senting the respondents’ true decision processes as reported to have occurred during the survey task (see e.g., Hess and Rose,
2007). Although the use of questions on attribute level thresholds and attribute level consideration are now common in SC
experiments within the transportation field, relatively new supplementary questions are now entering the wider choice lit-
erature. In particular, there appears to be a growing interest in the use of certainty scales (see e.g., Norwood, 2005).

Certainty scales involve respondents being asked how certain they are that they would act in the manner they indicated
in the SC task if confronted with a similar choice in a real market. Typically, certainty scales are asked after each SC task and
involve respondents answering on some form of quantitative scale, such as a 1–10 point scale, how certain they are that they
would actually purchase or choose the alternative they did (where e.g., 1 represents being ‘very uncertain’ whilst 10 repre-
sents being ‘very certain’). As such, certainty scale questions directly deal with the degree of confidence an individual has in
terms of whether they would actually choose the alternative they did in the SC experiment. Thus, unlike questions on attri-
bute level thresholds and attribute consideration which are used to attempt to better understand the choice processes
underlying SC experiments, certainty scales are specifically designed to mitigate hypothetical bias in such experiments
(Ready et al., 2010). The rationale for certainty scales in the extant literature is that choices in which respondents state they
are more certain they would make in the real world are more likely to approximate the real market behaviours.

Typically, certainty scale data has been incorporated into the modelling of discrete choice data in one of three ways. The
first two methods involve the initial determination of some cut-off or threshold value of certainty. Once identified, the ana-
lyst then either removes from the analysis any choice task where the certainty rating fails to exceed this threshold value or
alternatively, changes the observed choice to a status quo or no choice option (see e.g., Champ et al., 1997; Ethier et al., 2000;
Champ and Bishop, 2001). The third approach involves exogenously weighting each choice task according to the reported
certainty rating using the approach outlined in Lerman and Manski, 1981 (see e.g., Beck et al., 2013a on the use of exogenous
weighting in the context of certainty scales). Treatment of certainty scales in any of the above manners however is problem-
atic and open to criticism. Firstly, the choice of threshold or cut-off points is somewhat arbitrary and has no support in the-
ory (e.g., using a 1–10 point scale, Champ et al., 1997 used a cut-off of certainty responses of 10, Ethier et al., 2000 a cut-off of
seven, Champ and Bishop, 2001 a cut-off of eight, whilst Beck et al., 2013a used a cut-off of six). Secondly, it is probable that
the certainty rating is in some manner linked to preference and as such there exists the potential for endogeneity in the mod-
elling process, as the certainty rating may be correlated with the error term of the model.

To help overcome both of these criticisms, we jointly estimate certainty and choice. In doing so, we are still required how-
ever to rely on some form of certainty cut-off given the choice context explored in the current paper. This is because the
choice context involves respondents choosing between three labelled vehicle type alternatives described by alternative fuel
options after which they complete a 1–10 point certainty scale, in addition to which we construct a no choice option, thus
providing for 40 choice alternatives in total to be modelled (i.e., four alternatives � 10 certainty points). As such, in the cur-
rent study, we restrict the certainty scale to less than or equal to six and greater than six in line with Beck et al. (2013a) who
analysed the same data. In this way, we retain a more manageable six choice options in the modelling (i.e., three alterna-
tives � two certainty points)3.

In addition to the joint estimation of certainty and choice, this paper also examines the role of alternative acceptability on
choice (i.e. whether or not respondents find one or more of the alternatives in the choice sets they are presented with one
that they would find acceptable in a real choice situation). Drawing on literature on choice set formation where respondents
are asked which alternatives out of the set shown would be acceptable and hence considered at the time a choice is made
(see e.g., Gilbride and Allenby, 2004), such questions have been used in the past to assign a zero probability at the time of
modelling to alternatives that have been deemed to be out of the acceptable consideration set (see e.g., Horowitz and
Louviere, 1995). Once again, such questions are subject to issues of endogeneity, as acceptability of an alternative is highly
likely to be linked to preference and in particular to the error term of the modelled alternatives. Further, asking whether an
alternative is acceptable or not does not preclude the fact that the alternative was actually considered when the final choice
was made, and hence does not necessarily suggest that the alternative should be assigned a zero choice probability.

3 While this decision resulted in a higher degree of manageability with respect to data manipulation and model estimation, previous work trialled multiple
iterations of threshold points revealing that, for this data set, a threshold of six produced the best model fit criterion (see Beck et al., 2013a). This is similarly
true for this research. We recommend that others who are interested in using choice certainty to calibrate choice experiments follow a similar iterative process
in order to identify the appropriate threshold in their data. Additionally, we also recommend that those who use certainty scales examine the role of
experimental features in determining choice certainty (see Hensher et al., 2012). Such richer insights into the behaviour of respondents with respect to the
survey and the characteristics of the choice itself are invaluable in more fully understanding your research topic.
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