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Motivation

Is preference elicitation innocent?

If not, are the effects predictable? Controllable?
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Choice Context

For example,

# of alternatives

# of attributes

Objective measures of “choice complexity” (Swait and Adamowicz
(2001), Hensher et al., and others)

Behaviorally, respondents might have larger levels of choice inconsistency
(i.e., an increase error variance)

Are respondents knowledgable of their own errors? If so, what do they
do? (e.g., That’s too hard. I give up.)

Are these behavioral manifestations simple cognitive constraints during
the decision-making process?
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Design

How should researchers account for these context effects?

Ex-ante survey design or ex-post empirical modeling?

For choice set complexity, existing research has focused on identifying
measures and controlling for these ex-post.

Should ex-post analysis also consider individual-level heterogeneity as
contextual factors that affect choice outcomes?
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Our Efforts

In our stated preference survey, we elicited subjective ratings of “choice
difficulty” after each choice task.

How difficult was your choice on the previous screen?

(Answer options: 1 = Easy to 7 = Very Difficult)

We investigate the many potential contextual factors of choice difficulty
and their effects on choice consistency and estimated WTP.

We follow-up up work by Swait and Adamowicz (2001) that examines the
role of preferences in affecting choice consistency. Specifically, we
examine an alternative utility-space measure of alternatives in a choice
set - the standard deviation of utilities.
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Preview of Findings

We find that

previously identified measures of choice set complexity do not fully
explain subjective difficulty.

the characteristics of the decision-maker are also important to
perceived difficulty.

our WTP measure for marginal health risk reductions varies with the
subjective difficulty ratings.

most existing determinants fail to account for utility-space effects.
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Consumer Choice Theory

What are the determinants choice inconsistency?

Rational choice theory:
Errorless decisions

Bounded rationality:
Decision errors are tied to task difficulty and limitations on
information processing. All kinds of errors are possible.

Rationally adaptive behavior:
Individuals adopt choice heuristics and, by doing so, mitigate and
limit choice inconsistencies.

Bounded rationality and rationally adaptive behavior suggest that
inconsistencies may be related to:

(1) objective measures of choice set complexity

(2) decision-maker characteristics and cognitive abilities.
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Behavioral Model

Choice set complexity

# of alternatives
# of attributes

etc.

Individual
age

cognitive abilities
preferences

etc.

Choice consistency
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Existing Research

Objective determinants of “Choice set complexity”

# of alternatives, # of attributes per alternative, # of attributes
constant across alternatives; Measures of “information structure” -
across-alternative mean and dispersion of the within-alternative of
attribute standard deviation
(DeShazo and Fermo, 2002)

range of attribute values
(Hensher, 2004 & 2006)

Existing empirical strategies allow these determinants to affect:

the variance of individuals’ responses via the error term in a
heteroscedastic conditional logit model
(DeShazo and Fermo, 2002; Swait and Adamowicz, 2001a)

the estimates of the preference parameters via a mixed logit model
(Hensher, 2004)

the “preference class” probabilities in a latent class model
(Swait and Adamowicz, 2001b)
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Choice set complexity - Entropy

Entropy - Swait and Adamowicz (2001a)

Defined over “a probability space of uncertain events”

Entropync= −
∑
J

P̂ncj log P̂ncj

In RUT, this space can be the set of choice probabilities for the
alternatives in a choice set (obtained from a DCM).

P̂ncj =
exp(β̂′Xncj)∑

J

exp(β̂′Xncj′)

Entropy incorporates:
1 levels of the attributes
2 number of alternatives
3 (estimated) preferences

Entropy appears to be the only “utility-space” measure to have been
explored empirically
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An alternative utility space measure

The standard deviation in utility differences (SDU)
The SDU is a measure of the “distance” between alternatives in a
one-dimensional utility space, as opposed to a multi-dimensional
attribute space. (Utility-space diagram after Mas-Colell, 1995)
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An alternative utility space measure

The standard deviation in fitted utility (SDU)

Provides an intuitive summary of the subjective “closeness” of
alternatives in terms of the objective function which drives consumer
choices

Incorporates:

levels of the attributes
number of alternatives
preferences

SDU for each choice is calculated from the fitted utility “indexes”
from a DCM.

ŜDUnc =

√[∑
J

(
β̂′Xncj − β̂′Xnc

)2
]
/(J − 1)
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Behavioral Model

Choice set complexity

# of alternatives
# of attributes

SDU, etc.

Individual
age

cognitive abilities
preferences

etc.

Choice consistency
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Empirical strategy of behavioral model

Choice set complexity

# of alternatives
# of attributes

SDU, etc.

Individual
age

cognitive abilities
preferences

etc.

Choice difficulty

Subjective ratings

Choice consistency
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Two Submodels

Choice set complexity

# of alternatives
# of attributes

SDU, etc.

Individual
age

cognitive abilities
preferences

etc.

Choice difficulty

Subjective ratings

Choice consistency
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Two Submodels

Choice submodel:
Conditional logit probabilities with scale parameterization,

Pncj =
exp(β′Xncj/σnc)

J∑
j′=1

exp(β′Xncj′/σnc)

where σnc = exp(µuc) and µnc = γ ∗ ̂difficultync

→ Obtain utility indexes (i.e., β̂′Xncj/σnc) to construct the
entropy or SDU measures for the choice difficulty submodel

Difficulty submodel:

difficultync = g(contextual factors of choice set)

e.g., difficultync = g1 ∗ ŜDUnc + ...+ εnc

→ Obtain fitted choice difficulty measures (i.e., ̂difficultync)
needed for the discrete choice submodel

*These models should be estimated jointly
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Estimation

Challenge:
Utility-space measures depend endogenously on each individual’s
preference parameters

Limitations:
The HCL model does not easily converge for all specifications.

Currently relying mostly on an iterated sequential estimation strategy:
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Our stated preference survey

In our survey, we elicit individuals’ stated preferences across privately
provided programs that achieve marginal reductions in different types of
health risks (“illness profiles”)

U.S. representative survey of 1789 adults 25 years and older
(Knowledge Networks, Inc., standing consumer panel)

Several survey modules

1 Health and lifestyle assessment

2 Explanation of illness profile

3 5 randomized conjoint choice tasks with 3 alternatives each

- Debriefing questions - “How difficult?”

4 Sociodemographic characteristics
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The stated preference survey - Example choice task
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Choice model for health risk-reductions

Ad hoc model (in paper, not presented here)

Ad hoc attributes:
Monthly cost, risk difference, latency, sick years, lost life-years

Structural model (based on Cameron and DeShazo, 2006)

PDV
(
ES,H

[
∆V A

i

])
=

β0

{(
Yi − cA

i

)
ctermA

i + YiytermA
i

}
linear term in net income

+ β1

{(
Yi − cA

i

)2
ctermA

i + Y 2
i ytermA

i

}
quadratic term in net income

+ α1

{
∆ΠAS

i log(pdviAi + 1)
}

sick-years term

+ α2

{
∆ΠAS

i log(pdvrA
i + 1)

}
recov./remiss.-years term

+ α3

{
∆ΠAS

i log(pdvlAi + 1)
}

lost life-years term

+ εAi heteroscedastic error term
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Difficulty Submodel

Choice set complexity

# of alternatives
# of attributes

SDU, etc.

Individual
age

cognitive abilities
preferences

etc.

Choice difficulty

Subjective ratings

Choice consistency
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Choice Difficulty Submodel

Observed subjective choice difficulty ratings



Choice Difficulty Submodel

e.g., difficultync = g1 ∗ ŜDUnc + ...+ εnc

The determinants we use:
1 Objective choice set complexity (in utility space)
2 Objective choice set complexity (in attribute space)
3 Choice set effects
4 Individual sociodemgraphic characteristics
5 Survey-specific respondent characteristics
6 Cognitive resource constraints
7 Respondent attention behavior

SDU and/or Entropy
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Choice Difficulty Submodel

e.g., difficultync = g1 ∗ ŜDUnc + ...+ εnc

The determinants we use:
1 Objective choice set complexity (in utility space)
2 Objective choice set complexity (in attribute space)
3 Choice set effects
4 Individual sociodemgraphic characteristics
5 Survey-specific respondent characteristics
6 Cognitive resource constraints
7 Respondent attention behavior

Std. dev. of attribute levels
Mean std. dev. of within-alternative attribute std. dev.

Disp of std. dev. of within-alternative attribute std. dev.
(as in DeShazo and Fermo, 2002)
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Choice Difficulty Submodel

e.g., difficultync = g1 ∗ ŜDUnc + ...+ εnc

The determinants we use:
1 Objective choice set complexity (in utility space)
2 Objective choice set complexity (in attribute space)
3 Choice set effects
4 Individual sociodemgraphic characteristics
5 Survey-specific respondent characteristics
6 Cognitive resource constraints
7 Respondent attention behavior

Choice set indicators (i.e. choice1, ..., choice5)
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Choice Difficulty Submodel

e.g., difficultync = g1 ∗ ŜDUnc + ...+ εnc

The determinants we use:
1 Objective choice set complexity (in utility space)
2 Objective choice set complexity (in attribute space)
3 Choice set effects
4 Individual sociodemgraphic characteristics
5 Survey-specific respondent characteristics
6 Cognitive resource constraints
7 Respondent attention behavior

Age, Age2, Gender
Income

Marital status
Ethnicity

Household structure
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Choice Difficulty Submodel

e.g., difficultync = g1 ∗ ŜDUnc + ...+ εnc

The determinants we use:
1 Objective choice set complexity (in utility space)
2 Objective choice set complexity (in attribute space)
3 Choice set effects
4 Individual sociodemgraphic characteristics
5 Survey-specific respondent characteristics
6 Cognitive resource constraints
7 Respondent attention behavior

Illness experience (number of major illnesses)
Avg. subj. risk of future health threats

Subjective controllability of health risks
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Choice Difficulty Submodel

e.g., difficultync = g1 ∗ ŜDUnc + ...+ εnc

The determinants we use:
1 Objective choice set complexity (in utility space)
2 Objective choice set complexity (in attribute space)
3 Choice set effects
4 Individual sociodemgraphic characteristics
5 Survey-specific respondent characteristics
6 Cognitive resource constraints
7 Respondent attention behavior

Level of education
Average duration of on other choice tasks
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Choice Difficulty Submodel

e.g., difficultync = g1 ∗ ŜDUnc + ...+ εnc

The determinants we use:
1 Objective choice set complexity (in utility space)
2 Objective choice set complexity (in attribute space)
3 Choice set effects
4 Individual sociodemgraphic characteristics
5 Survey-specific respondent characteristics
6 Cognitive resource constraints
7 Respondent attention behavior

All ’status quo’ for conjoint choices
No change in difficulty rating
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Fitted values of SDU and Entropy from choice submodel

Dist. of
Std. dev. of

fitted U

Entropy vs.
Std. dev. of

fitted U



SDU vs. Entropy

Difficulty Submodel:
(1)-(3) Ord. Probit



Difficulty Submodel:
(4)-(5) Ord. Probit

(6) Linear FE



Single equation results for the difficulty submodel

Findings:

Std. dev. of fitted U and Entropy have no significant difference in
their incremental contribution.

Utility-space and attribute-space complexity are important to
explaining difficulty.

Tradeoffs between some attributes appear more difficult than others
due to attribute information structure.

Unobserved determinants matter.

Other determinants:

Proxies for cognitive capacity:
(1) Gradient in the effect of education; (2) Time-on-task proxy

Testing confirms a strong decreasing trend in difficulty.

Age(+), Ethnicity, Number of children (-), Dual income (-), Single
parent (-)

Number of prior illnesses (-); Subj risk/controllability illness (+)
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Joint model

Choice set complexity

# of alternatives
# of attributes

SDU, etc.

Individual
age

cognitive abilities
preferences

etc.

Choice difficulty

Subjective ratings

Choice consistency
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Findings for the joint model

Determinants of perceived difficulty

Objective choice set complexity measures do not completely explain
subjective difficulty.

Individual characteristics, cognitive resource constraints, and other
factors are also important.

Our findings suggest that subjective choice difficulty ratings can
serve as a sound univariate summary of these numerous
determinants of choice difficulty.
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Future research and questions to address

Estimation

In the works - generalized specification of the scale parameter in the
heteroscedastic model based on the determinants of difficulty

Potential adoption of Bayesian estimation techniques

Questions

Would it be beneficial for researchers to employ choice tasks that are
initially easy and then increase in difficulty so as to obtain higher
resolution information on preferences?

Difficulty is largest in the initial choice tasks. Should other
controllable covariates of difficulty be counter-adjusted to level out
difficulty for these ”burn-in” choice sets? What effects would these
have on the choice task “learning” of respondents?
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Open for questions and comments.

Eric Duquette
University of Oregon

eduquett@uoregon.edu
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Counterfactual
simulations

of WTP



Counterfactual simulations of WTP



Effects of difficulty on WTP estimates

There appears to be a measurable systematic effect of choice
difficulty on WTP estimates.

However, the appropriate empirical methodology for introducing the
heterogeneity is unclear.

Other methods to include context heterogeneity be more appropriate
such as RPL or latent class models?
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Choice submodel - Ad hoc vs. structural attributes

Revisiting the estimation of preferences:


