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Introduction
Motivations

I Resource allocation requires individuals preferences
I Stated preferences methods when no market data

available

I Discrete choice experiments (DCE)
I Simulates market conditions and generates choice
I Framework consistent with microeconomic utility theory

(Lancaster, 1966, McFadden, 1974)

I A criticism: responses may differ from people’s real
choices → hypothetical bias problem (Blumenschein et

al, 2001)
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Literature review

Ex-ante survey designs

I Origin: contingent valuation method (CVM)

1. Emphasize consequentiality of the choices (Loomis, 2014)

2. ”Oath statements” (Jacquement et al, 2013)

3. ”Cheap talk” (Morrison and Brown, 2009)

Ex-post calibration with certainty scales

I Focus of our study
I Assumption: Respondents who state they are certain

about their choices (certainty 8 on a 0 to 10 scale):

1. Are more engaged ⇒ more consistent in their choices
2. Are less subject to hypothetical bias (Ready et al, 2010)
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Introduction
Illustration of a post-choice certainty scale

▶ Regier et al (2014). J Behav Exp Econ
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Introduction
Literature review

▶ Certainty scales are used in two ways :
1. By re-coding uncertain responses (Li and Mattsson, 1995)
2. By re-weighting data to favor more certain responses

CVM :
▶ Both strategies are effective to reduce the hypothetical

bias (Murphy et al, 2005)

DCE :
▶ Mixed evidence (Ready et al 2010, Beck et al 2016)
▶ Currently no theoretical framework



Choice certainty
and deliberative

thinking in discrete
choice experiments

D.A Regier,
J. Sicsic,

V. Watson

Introduction

The two case
studies

Theoretical
framework
Empirical testing

Alternative ex-post
calibrations

Conclusion

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.
6/ 30

Introduction
Aims and contributions

1. Propose a new theoretical framework :
▶ To identify engaged respondents in DCE tasks
▶ Central role of choice certainty variability
▶ Taxonomy of choice certainty related to dual processing

theories (using a set of testable assumptions)

2. Results are consistent with theoretical predictions
3. Alternative ex-post calibration strategies are proposed
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The two case studies
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The two case studies

1. DCE eliciting women’s preferences for breast cancer
screening (Sicsic et al, 2018)

2. DCE eliciting citizens’s preferences for the return of
incidental genomic findings (Regier et al, 2015)
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The two case studies
Case study 1
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The two case studies
Case study 2
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Theoretical framework

Choice certainty and task complexity
▶ In DCE, response certainty is related to choice task

complexity (Olsen et al, 2011)
▶ Task complexity is proxied by the utility difference

between alternatives in a choice task (Regier et al, 2014)
▶ Alternatives that provide similar utility to respondents

are hard to distinguish ⇒ certainty ↘
▶ Alternatives that provide very different utilities to

respondents are easy to distinguish ⇒ certainty ↗

▶ Because task complexity varies in a DCE, we posit
that engaged respondents should vary in their certainty
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Theoretical framework
Certainty and deliberative thinking

Dual processing theories distinguish:
1. Respondents who make intuitive choices without much

thought (System 1)
▶ Experience computational limitations ⇝ decision

heuristics and errors of intuition (Simon, 1979):
2. Respondents using deliberative thinking (System 2)

▶ They make rational choices based on all of the
information available (Kahneman, 2003)

Theoretical implications
▶ Only System 2 respondents experience task complexity
▶ Their level of certainty should vary during the DCE as a

result of varying task complexity
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Theoretical framework

Assumptions to be tested
▶ H1 Engaged respondents should be on average

sufficiently certain of their choices
▶ Rational: certain respondents offer more consistent

choices (Becker et al, 2013; Dekker et al, 2016)

▶ H2 In DCE, only individuals with sufficient certainty
variability use rational (deliberative) decision-making

▶ Corollary: Respondents who are always certain are more
likely to make quick and intuitive choices
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Theoretical framework

▶ H1 ”Engaged respondents should be on average
sufficiently certain of their choices”

▶ It excludes the two uncertain groups (CU and VU)
▶ H2 ”Only individuals with sufficient certainty variability

use rational (deliberative) decision-making”
▶ Further excludes the CH and CC groups
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Theoretical framework
Descriptive statistics

▶ Similar certainty distribution in case studies 1 and 2
▶ The variably uncertain (VU) group has lowest sample size
▶ The constantly hesitant (CH) group has highest sample size
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Theoretical framework
Set of testable conjectures

▶ Deliberative thinking can not be inferred from the data:
▶ Assumptions tested based on 5 conjectures
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Empirical testing
Conjecture 1 (decision heuristics)

▶ The results provide empirical support for conjecture 1 □
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Empirical testing
Conjectures 2, 3 and 4

▶ Study 1: empirical support for conjecture 2 □
▶ Studies 1/2: empirical support for conjectures 3 and 4 □
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Empirical testing
Conjecture 5 (choice consistency)

▶ Heteroskedastic MNL: scale ↗ ⇒ choice consistency ↗

▶ Results of HMNL1: empirical evidence for conjecture 5 □
▶ HMNL2/HMNL3: ∂Consistency

∂σcertainty
> 0 , ∂2Consistency

∂µcertainty∂σcertainty
> 0
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Empirical testing
Conjecture 5 (choice consistency)

▶ Results of HMNL1: empirical evidence for conjecture 5 □
▶ HMNL3: ∂Consistency

∂σcertainty
> 0 , ∂2Consistency

∂µcertainty∂σcertainty
> 0
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Alternative ex-post calibrations

▶ Aim: Design alternative calibration strategies of
respondents’ choices

▶ Using information on choice certainty and variability
and assess its impact on :

1. The precision of welfare estimates (i.e., WTA/WTP)
2. The accuracy of welfare estimates (does hypothetical

bias decrease ?)
▶ Problem: we don’t observe real WTA/WTP ⇒ we can

not assess the extent of hypothetical bias

▶ We posit there is hypothetical bias
1. Thus individuals overestimate their WTA/WTP (Ready

et al, 2010, Beck et al, 2016)
2. Corollary: any decrease in WTA/WTP estimates ⇒

more plausible welfare estimates
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Alternative ex-post calibrations

The re-weighting models
▶ The following weights enter the expression of the SLL

function of the choice model

wn = 1 (1)

wn = µcertainty (2)

wn = σcertainty (3)

wn = µcertainty × σcertainty (4)

▶ The weights are normalized such that :
∑

wn = N
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Alternative ex-post calibrations
Results: case study 1

▶ In model (2) : higher WTA and higher SEs
▶ In models (3-4) : lower WTA and lower SEs □
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Alternative ex-post calibrations
Results: case study 2

▶ In model (2) : higher WTA estimates and higher SEs
▶ In models (3-4) : lower WTA estimates and lower SEs □ (but

lower effect sizes compared to case study 1)
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Conclusion

Summary of findings
▶ We have refined the current framework to analyse

repondents’ certainty in DCE non market valuation
tasks

▶ We have shown that :
▶ Respondents who are always certain of their choices (i)

are more likely to use decision heuristics and (ii) their
choices are less consistent

▶ Re-weighting respondents to favor those with higher
certainty variability improved:

1. The precision of welfare estimates (up to +69%)
2. The plausibility of welfare estimates (up to +35%)
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Conclusion

Strengths
▶ Theory-based evidence
▶ Results are consistent in two different settings
▶ The alternative calibration technique is simple

Limitations
1. No revealed preference data ⇒ difficult to interpret the

results in terms of hypothetical bias reduction
2. The approach works better in one setting

▶ Impact of the complexity of the experimental design,
study population, age ?

3. Is the calibration strategy too simple ?
▶ Need to assess non-linearity in the re-weighting function
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