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A B S T R A C T

We present a methodology to derive efficient designs for Stated Choice (SC) experiments based
on Random Regret Minimisation (RRM) behavioural assumptions. This complements earlier work
on the design of efficient SC experiments based on Random Utility Maximisation (RUM) models.
Capitalizing on this methodology, and using both analytical derivations and empirical data, we
investigate the importance of the analyst’s assumption regarding the underlying decision rule
used to generate the efficient experimental design. We find that conventional RUM-efficient
designs can be statistically highly inefficient in cases where RRM is the better representation of
the actual choice behaviour, and vice versa. Furthermore, we present a methodology to construct
efficient designs that are robust towards the uncertainty on the side of the analyst regarding the
underlying decision rule.

1. Introduction

Stated Choice (SC) experiments are widely used to acquire understanding of travel behaviour (Louviere et al., 2000). SC ex-
periments involve respondents being exposed to hypothetical scenarios involving two or more alternatives, at least one of which is
described by a set of attributes and attribute levels. Respondents are then asked to review these scenarios and indicate their pre-
ferences for the alternatives shown based on the attributes and attribute levels describing each of the alternatives. It is therefore
necessary for the analyst to assign the levels describing the attributes prior to writing the survey. The allocation of the attribute levels
to the survey task typically occurs via an experimental design, although random allocation is not uncommon in practice. Many
different approaches for generating experimental designs have appeared within the literature. Nowadays, the most common approach
to generate designs for SC experiments involves what are known as efficient designs. Efficient designs aim to maximise the in-
formation obtained from SC data, resulting in more reliable parameter estimates for a given number of observations (Rose and
Bliemer, 2009; Kessels et al., 2011).

Early research on efficient design theory mainly concentrated on the Multinomial Logit (MNL) model (e.g., Bunch et al., 1996;
Huber and Zwerina, 1996), while more recent research focussed on extending the design theory to encompass more advanced choice
models, including the NL model (e.g., Bliemer et al., 2009; Goos et al., 2010), the cross-sectional version of Mixed Logit (ML) model
(Sándor and Wedel, 2002; Yu et al., 2009), and the panel version of the ML model (Bliemer and Rose, 2010; Yu et al., 2011). A
substantial share of this research has been expended on examining the issue of parameter priors on design efficiency. Two types of
assumptions have been used when defining parameter priors. The first type involves designs being derived under the assumption of
fixed prior parameters. The prior parameters can be either zero (the resulting design is said to be a utility neutral design, e.g., Huber
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