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Abstract. There are very few studies that quantify the interactions and tradeoffs between
statistical and cognitive efficiency in designing stated-choice studies. While a conceptual
framework for evaluating cognitive strategies would be desirable, Hensher adopts a strictly

empirical approach in this experiment. The success of the study must be evaluated in light of
his aggregating attributes rather than controlling the number of attributes, asymmetry in the
narrow-range and wide-range attributes, and lack of orthogonality between the number of

attributes and number of alternatives. Nevertheless, Hensher challenges uncritical acceptance
of any given set of design features and correctly insists that we confirm our experience with
rigorous, quantitative experiments.
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The conventional wisdom in stated-choice (SC) methods is that ‘‘everything
matters.’’ Elicitation format, amount and content of introductory informa-
tion, placement of elements, face-to-face versus self-administration, as well as
the list of design features included in David Hensher’s design of designs
(DoD) study, all seem to influence the way subjects evaluate preference-
elicitation tasks (Arentze et al. 2003; Ben-Akiva et al. 1992; Blamey et al.
2000; Boyle et al. 2001; Bryan, et al. 2000; Darmon and Rouziès 1991;
Louviere et al. 2003; Steenkamp and Wittink 1994). It is perhaps inevitable
that this kind of research raises more questions than it answers. This paper is
only one in a series of ambitious DoD studies Hensher is undertaking, so I
am sure many of these questions eventually will be answered elsewhere.
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1. Tradeoffs Between Statistical and Cognitive Efficiency

The extensive literature on statistically efficient design is not matched by a
corresponding literature on cognitively efficient design. Moreover, there are
very few studies that quantify the possible tradeoffs between statistical and
cognitive efficiency (Arentze et al. 2003; Louviere 2001; Wand et al. 2001). It
is quite possible that we could devise a D-optimal survey that ordinary
subjects would find impossible to take. Understanding such tradeoffs would
benefit from a conceptual framework for cognition. Such a framework would
presumably yield testable hypotheses and help identify potential cognitive
constraints that limit the quality and quantity of realistically obtainable
preference information (Simonson and Tversky 1992; Slovic 1995). Ideally,
understanding the cognitive strategies SC subjects use would also point the
way to one or more indexes of cognitive burden that might help classify
survey features and guide strategies to maximize overall survey efficiency.

In this paper Hensher takes a strictly empirical approach to this problem.
He focuses on a number of survey features that all practitioners must define:
number of attributes, number of levels, number of choice sets, and attribute
ranges. Although all these features affect statistical efficiency, there is no
analysis here of how the survey versions affect variance (Louviere et al. 2001,
2002). Apparently that is the subject of a separate paper. Rather, this paper
tests whether various features separately or in combination affect willingness
to pay (WTP) and value of travel time saved (VTTS). The results are mixed,
and Hensher is prudent in refraining from drawing strong conclusions.

2. Number of Attributes and Aggregation

Constructing an experiment that varies the number of attributes without
altering substitution relationships in the design is challenging. Hensher solves
this problem by aggregating time and cost subcategories. By assuming the
utility-weighted average preferences for the disaggregated attributes should
equal the preferences for the aggregate attribute, Hensher claims to be able to
isolate the effect of number of attributes. There are a couple of problems with
this approach. First, as he admits, the experiment is really a test of attribute
aggregation, rather than attribute number. Subjects who see the aggregate
attribute may make different, unobserved assumptions about the composi-
tion of the aggregate, possibly based on their own experience. Regression
results that indicate that predicted utility does not vary significantly with the
degree of disaggregation do not really yield a generalizable conclusion about
the possible effect of number of attributes.

In addition, the practical problem in designing SC surveys typically is not
what level of aggregation to employ, but which and how many of a poten-
tially long list of attributes to include. The experiment of interest, therefore,
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would seem to be to test the consequence of including one or more relatively
unimportant attributes in addition to a smaller set of relatively important
attributes. Thus I fear that this feature of the study does not yield much
insight for practitioners.

3. Range and Asymmetry

The range effect is the strongest result in the paper and is consistent with
White et al. (1998). One important feature of the design is that narrow-range
versions employ symmetric levels around the zero baseline, while wide-range
versions employ asymmetric levels (the average level is greater than zero). The
asymmetry was required because the design was pivoted-off of the features of
an actual trip, leaving insufficient space to construct symmetric differences for
the wide-range attribute. Hensher acknowledges the potential for differential
framing effects apart from the difference in range. Regression results confirm
the sensitivity of the results to this artifact, although the effect appears to be
mitigated by controlling for the features of the reference trip. Again, it is not
clear to what extent the seriousness of the range result is generalizable.

Constructing levels as percent differences relative to individual-specific
reference-trip features has an additional problem. Each subject evaluates
different absolute attribute levels, but preference estimates assume utility is
invariant for the same percentage differences. This imposes implicit constant
elasticity constraints on utility functions that seem unnecessary. To further
complicate matters, subjects were shown absolute differences in the task screens.

4. Experimental Design

It is difficult to construct comparably efficient experimental designs with
varying attributes, levels, and alternatives. Varying levels of statistical effi-
ciency should, in principle, merely effect estimation precision. Unfortunately,
attribute levels in practical experimental designs often are unbalanced. The
resulting loss of orthogonality can induce collinearity and biased estimates
(Kuhfeld 2004). Considering the relative simplicity of the setup, there are
some notable imbalances in this design. For example, Table I compares

Table I. Combination counts of number of attributes and number of alternatives

nalt=2 nalt=3 nalt=4

nattr=3 3 0 1

nattr=4 1 2 1

nattr=5 2 1 1

nattr=6 0 2 2
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counts for combinations of number of attributes and number of alternatives.
The fewest number of alternatives never appears with the most number of
attributes, while the fewest number of alternatives appears three times with
the fewest number of attributes. These combinations leave room for only one
design that combines the other two alternative levels with the smallest
number of attributes. Such correlations might help explain why models that
interact only one design feature yield some significant results, while models
that control for all design features do not.

5. Preference Heterogeneity

Mean WTP is a primary goal of SC surveys, so it is natural to ask how
design features might effect such estimates. However, mixed logit and
hierarchical Bayes’ methods now make it easy to explore how such fea-
tures affect individual-level parameter estimates (Train and Sonnier 2004).
Figure 1 shows an example from an experiment using two versions of a
design with two different levels of attribute-level overlap or repetition
within choice sets.1 The figure shows the individual-level distributions of
one preference parameter for the low and high overlap designs. While the
means of these two distributions are different, the increased resolution in
estimated taste heterogeneity from the high overlap design appears to be
far more important.

High Overlap Design

Low Overlap Design Frequency  

6040200-20 

Scaled Parameter Estimates

Figure 1. Distributions of a scaled individual-level parameter
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6. Contribution of the Paper

Despite general acceptance of the idea that ‘‘everything matters,’’ experienced
SC researchers generally find a basic survey structure that seems to work well
for a variety of applications. Hensher challenges uncritical acceptance of any
given set of design features. He insists that we confirm our experience with
rigorous, quantitative experiments. While we await additional findings from
his research agenda, this paper leaves us with some uncertainty about the
degree to which our preference estimates are induced, or at least influenced,
by our favorite SC flavor. This paper sets a high standard for thinking cre-
atively about how to quantify survey context effects. Nevertheless, other
practitioners are likely to share my disappointment that Hensher does not
provide more concrete counsel in this paper on how to improve the state of
the practice. I look forward to seeing that counsel in future papers.

Note

1. This example is based on additional analysis of a study reported in Maddala et al. (2003).
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