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a b s t r a c t

Owing to the information burden placed on respondents, stated choice studies are unable to clarify the
impact of non-attendance attributes on the accuracy of respondents’ choices, thus failing to suggest a bet-
ter option than either overlooking unimportant attributes or excluding important attributes. To deal with
the limitation of the conventional approach, this study argues for an important change from the relevance
approach to the sufficiency approach represented by a novel construct of perceived information suffi-
ciency. Using attitude theory, this study examines non-attendance attributes through perceived informa-
tion sufficiency. Theoretical and empirical test results demonstrate that perceived information sufficiency
influences the accuracy of respondents’ choices. In particular, a higher level of perceived sufficiency of
information given to travelers will result in less involvement of bounded rationality, leading to a more
accurate attribute-based prediction of conventional stated choice surveys.

� 2017 Hong Kong Society for Transportation Studies. Published by Elsevier Ltd. All rights reserved.

1. Introduction

Consideration of human information processing is important in
transportation studies because it reveals how travelers rely on per-
ceived information when making behavioral decisions. Such con-
sideration is especially required in stated choice surveys, a
widely used technique in the transportation field as it helps to
understand travelers’ choices when presented with various sets
of information representing different predefined scenarios. Recent
stated choice studies have emphasized that not all given attributes
are involved in the respondents’ decision making process, suggest-
ing that respondents probably ignore unimportant attributes. An
awareness of this issue can be found in Hensher’s overview work
(2010), which indicates that individuals use heuristics-derived
strategies including attribute exclusion and/or degrees of attention
to arrive at a choice outcome.

As presented in a concise introduction by Hess (2014), early
works in this area mainly deal with the issue of an individuals’ pro-
cessing strategy in regard to ‘‘ignore attribute or do not ignore
attribute,” which is commonly referred to as the attribute non-
attendance (ANA). Various advanced approaches have been used
to treat ANA—direct questions to respondents (e.g., Scarpa et al.,

2010), using latent components (e.g., Campbell et al., 2011;
Hensher, 2010), and addressing the confusion that exists when dif-
ferentiating between non-attendance and low sensitivity (e.g.,
Hess et al., 2013; Collins et al., 2013). Note that these approaches
have been solely designed to understand how respondents treat
attributes in any given stated choice set.

Going beyond the conventional issue of attribute processing, a
recent ANA research interest regards the presence of attributes in
stated choices—i.e., how attribute inclusion/exclusion affects the
accuracy of respondents’ choice outcomes in stated choice surveys.
The literature regarding ANA studies shows that the effect of attri-
bute presence on the accuracy of stated choice surveys is unclear
because of two possible reasons (depending on the different views
of the researchers involved). Some have argued that the complex-
ity of stated choices creates a burden for respondents, thus leading
to a reduction in response quality (e.g., more turbulence, skipping
answers). In contrast, others have determined that it is necessary
to include all relevant attributes in the choice set (e.g., Hess,
2014) because response quality depends on relevance (Hensher,
2010) rather than respondent burden.

Although the decision of whether attribute presence creates a
burden on respondents is obviously judged by a respondent’s per-
ception, this issue has been solely investigated in discrete-choice
environments, where psychology is not an advantage. In addition,
it seems that existing psychology-involved theories dealing
with the accuracy of stated choice surveys mostly follow the

http://dx.doi.org/10.1016/j.tbs.2017.07.003
2214-367X/� 2017 Hong Kong Society for Transportation Studies. Published by Elsevier Ltd. All rights reserved.

⇑ Corresponding author.
E-mail addresses: tung@dp.civil.saitama-u.ac.jp (N. Hoang-Tung), hisashi@dp.

civil.saitama-u.ac.jp (H. Kubota).

Travel Behaviour and Society xxx (2017) xxx–xxx

Contents lists available at ScienceDirect

Travel Behaviour and Society

journal homepage: www.elsevier .com/locate / tbs

Please cite this article in press as: Hoang-Tung, N., Kubota, H.. Travel Behaviour and Society (2017), http://dx.doi.org/10.1016/j.tbs.2017.07.003

http://dx.doi.org/10.1016/j.tbs.2017.07.003
mailto:tung@dp.civil.saitama-u.ac.jp
mailto:hisashi@dp.civil.saitama-u.ac.jp
mailto:hisashi@dp.civil.saitama-u.ac.jp
http://dx.doi.org/10.1016/j.tbs.2017.07.003
http://www.sciencedirect.com/science/journal/2214367X
http://www.elsevier.com/locate/tbs
http://dx.doi.org/10.1016/j.tbs.2017.07.003


utility-function-based approach: the non-expected utility theory
(e.g., Starmer, 2000), prospect theory (e.g., Kahneman and
Tversky, 1979), and utility in case-based decision theory (e.g.,
Gilboa et al., 2002). The key assumption of the utility-function-
based approach is that the utility function is invariant—in other
words, stated choices indicate actual choices. However, it is rather
that the invariance has been shown commonly violated by many
causes, which notably include bounded rationality due to limited
information, cognition, and time (e.g., Payne et al., 1993; Simon,
1990, 1982). Bounded rationality can be understood in a way that
a decision maker seems to seek a satisfactory solution rather than
an optimal solution due to limitations of information, cognition
and time. The issue of attribute presence in stated choices is
related to bounded rationality to some extent (e.g., few attributes
may lead to limited information; many attributes may lead to lim-
ited time). Thus, a better approach to this issue is necessary.

Interestingly, a recent study by Fujii and Garling (2003) is
advanced with a focus on contingent preferences (i.e., choices are
contingent on context), which are different from core preferences
(i.e., choices are determined by an invariant utility function). Argu-
ing the inaccuracy of core preferences without a reflection of actual
behavior, the study insists that context is a true determinant of
actual behavior. In a notion that behavioral intention is the best
predictor of behavior in attitude theory, the study also highlights
the necessity of stated choice methods to measure behavioral
intention rather than core preferences. By pivoting from core pref-
erences to contingent preferences, the framework presented by
Fujii and Garling (2003) is believed to address the effects of
bounded rationality on the accuracy of stated choice surveys. As
such, their framework suggests a better approach to examine the
effects of attribute presence on the accuracy of stated choice
surveys.

The objective of this study is therefore to investigate the effects
of attribute presence on the accuracy of stated choice surveys
under the framework of the applied attitude theory proposed by
Fujii and Garling (2003). Toward that goal, first, a conceptual
change is presented in Section 2 to argue for a shift from the rele-
vance approach to a newly-introduced sufficiency approach as well
as the need of a construct of perceived sufficiency of attributes
(PSA), which is considered to be representative of attribute pres-
ence in stated choice surveys. Second, to demonstrate the effects
of PSA on the accuracy of stated choice surveys, a hypothesis of
the relationships between PSA, stated choices, and behavioral
intention is developed (Sections 3 and 4); a Japanese-context case
study (Section 5) is presented to provide empirical support for that
hypothesis.

2. Conceptual change from the relevance approach to the
sufficiency approach

It is undeniable that information burdens on respondents in sta-
ted choice surveys actually exist. Such burdens have been demon-
strated practically by low response rates and arbitrary answers due
to problems such as time cost and stress when handling overbur-
dened amounts of information. However, this is not a reason to
encourage widespread use of very simple stated choices: such sim-
plicity potentially excludes attributes that are important with
regard to respondents, leading to unreliable choice outcomes.

Although arguments made on the basis of information rele-
vance (e.g., Hensher, 2010) are reasonable in terms of seemingly
being in line with real-world human decisions, such arguments
and their follow-up efforts in selecting relevant attributes (e.g.,
Kløjgaard, 2012; Coast and Horrocks, 2007) are ultimately unable
to eliminate the concern of information burden because they are
unable to suggest a point at which respondents are free of such

burdens. Similarly, recent interest in investigating the role of
ANA in processing strategies (e.g., Erdem et al., 2015; Colombo
and Glenk, 2014; Hess, 2014) plays no role in mitigating these
concerns.

The above-mentioned studies clearly show the unidentified
trade-off between relevance and respondent burden; thus, it is
necessary to revisit the issue of attribute presence in stated choice
surveys. A common suggestion (derived from the results of con-
ventional studies) is that respondents actually do not completely
ignore unimportant attributes. This suggestion leads to the idea
that respondents may process different levels of unimportant attri-
butes—the existence of discontinuous preferences, zero prefer-
ences, and low preferences (e.g., Alemu et al., 2013). In other
words, unimportant attributes are completely ignored only if they
are really not needed in utility functions. This suggests that a mat-
ter of attribute importance is likely less important than a matter of
attribute involvement (i.e., involved in the utility function) when
deciding the accuracy of choice outcomes.

This matter of attribute involvement explained from the view-
point of respondents can be referred to as ‘‘attribute sufficiency”
(i.e., given attributes are sufficient or insufficient when making
choices). The idea of attribute sufficiency is in accordance with
the goal-frame theory (Lindenberg, 2001a, 2001 b, 2006). Accord-
ing to this theory, when respondents receive stated choice sets,
they will predominantly activate a hedonic goal frame (i.e., ‘‘to feel
better right now”)—i.e., they will search for the attributes needed
to make a decision. Thus, what really happens is most likely an
awareness of decision-making conditions, which vary from poor
levels of sufficiency (i.e., not enough needed attributes) to good
levels of sufficiency (i.e., enough needed attributes). Based on this
idea of attribute sufficiency, respondents will determine different
strategies of decision making (e.g., with or without bounded
rationality). The presence of attributes in this context determines
the level of the attributes’ perceived sufficiency, thus indirectly
influencing choice quality.

In addition, note that the attribute relevance approach (e.g.,
Hensher, 2010), to some extent, is successful in arguing for the cog-
nitive quality of the attributes in stated choice surveys. However, it
seems weak in terms of representing cognitive quantity, which is
necessary to identify the point at which the amount of information
is within respondent acceptance. Therefore, to account for this
quantitative aspect, the key concept explaining human heuristic
strategies can be reasonably altered from ‘‘relevance” to ‘‘suffi-
ciency.” The concept of attribute sufficiency is able to not only
guarantee the relevance of attributes but also provide a sense of
its amount. For example, respondents may perceive a complicated
choice set as insufficient because of its lack of important attributes
while considering a simple choice set as sufficient because it has
enough necessary attributes to make a decision.

To the best of our knowledge, the concept of sufficiency in this
context is still new to the literature; therefore, a PSA construct is
herein introduced. This construct, in the context of stated choice
surveys, implies that respondents perceive the sufficiency levels
of attributes in choice sets. This perception allows respondents to
be aware of decisional conditions, which is the basis for their abil-
ity to select appropriate strategies in the decision-making process.
This is in accordance with heuristic decision making (e.g.,
Gigerenzer and Goldstein, 1996).

3. Hypothesis

Although the above-presented conceptual framework discusses
the concept of PSA in a broad sense, it is impossible to test all
hypotheses related to PSA in a single study because of its compli-
cated characteristics. Varying perceptions of attribute sufficiency
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