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OUR ROADMAP

6.  Next Steps: applications and further questions

4.  Methods: a controlled experiment and questionnaires

5.  Results: participants know what they're doing, but academic models don't

3.  The Ask: are humans aware their risk preferences change b/w mechanisms?

2.  Explainer: risk elicitation puzzle causes and four risk elicitation mechanisms

1.  Motivation: risk preferences elicited by different mechanisms are unstable

2

5

3

10

12

17

23



Motivation The AskExplainer

Results Next StepsMethods

THERE IS NO CONSENSUS ON THE 
BEST WAY TO ELICIT RISK PREFERENCES

• Risk elicitation mechanisms (EMs) are experimental tasks and procedures 
designed to elicit an individual's level of risk aversion

• Many EMs exist, but there is no consensus on the best one

• Examples include Holt-Laury test, second-price auctions/BDMs, and certainty 
equivalent methods

• Choice of EM is often arbitrary, falling back on the procedural invariance 
axiom: normatively equivalent EMs should have identical risk preference 
ordering
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RISK ELICITATION PUZZLE: HUMAN RISK 
PREFERENCES ARE UNSTABLE BETWEEN EM

• Dozens of experiments show that the rank-ordering of revealed preferences 
across individuals vary unpredictably between EMs i.e. they are unstable

• Within subjects, individuals' risk preferences vary with EMs

• Between subjects, individuals' degree (or rank) of risk aversion varies with EM

• Pairwise correlations between risk preferences in two EMs tend to be positive, 
but are typically moderate and can vary dramatically (-0.33 to 0.86)

4



Motivation The AskExplainer

Results Next StepsMethods

EXAMPLE EM: SINGLE CHOICE LIST (SPL)
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EXAMPLE EM: MULTIPLE CHOICE LIST 
(MPL)
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EXAMPLE EM: CERTAINTY EQUIVALENT 
METHOD (CEM)
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EXAMPLE EM: BOMB RISK ELICITATION 
TASK (BRET)
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CAUSES: PROCEDURAL VARIANCE, UNSTABLE 
PREFERENCES OR INCONSISTENT CHOICES?

• Procedural variance: different EMs fundamentally measure different preference 
relations

• Unstable risk preferences: an individual's underlying risk preferences are not 
stable, but instead change over time or across EM

• Inconsistent choices: individuals' observed choices are inconsistent with their 
own underlying preferences i.e. they make mistakes

• Note: consistency can only be judged against an underlying theoretical framework. Here, 
they used CRRA utility
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ARE HUMANS AWARE THAT THEIR RISK 
PREFERENCES VARY ACROSS EM?

• Procedural (in)variance and (un)stable risk preferences cannot be empirically 
disentangled

• To test that risk preferences are stable across EMs one must use multiple 
EMs assuming that each EM is measuring the same preference relations

• To test procedural invariance one must use multiple EMs assuming that the underlying 
risk preferences are stable across all tasks and time periods

• As such, the paper focuses on inconsistent choices and an exploratory look at 
whether humans are aware their risk preferences vary across EM

10



Motivation The AskExplainer

Results Next StepsMethods

RESEARCH QUESTIONS

• Which of the following factors are potentially related to the risk elicitation 
puzzle?

• Perceived riskiness of the choice?

• Confidence in the choice?

• Perceived simplicity of the EM?

• Perceived complexity of the EM's calculations?

• Boredom?

11



Motivation The AskExplainer

Results Next StepsMethods

METHODS: A CONTROLLED EXPERIMENT

• Controlled experiment with a within-subjects design used to elicit risk 
preferences across four EMs (BRET, CEM, SPL, MPL)

• 198 human volunteers (55% female, mean age = 22.9 years, sd = 2.5) were 
recruited to participate in ten experimental sessions

• Each EM was presented as a computer game. Participants were paid for their 
performance, which was randomly selected from only one of the four EMs

• EM sequencing was random and within an EM instance sequencing was random
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METHODS: SURVEYS AND 
QUESTIONNAIRES

• After each instance participants were 
asked to rate perceived riskiness 
and confidence

• After all four EMs they were asked 
whether:

• The instructions were easy to 
understand

• The task required complex calculations

• The task was boring

• Comprehension and numeracy testing
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PARTICIPANTS ARE ASSUMED TO 
FOLLOW A CRRA UTILITY FUNCTION

• CRRA utility function:

• u is utility, x is payoff,𝜑 is risk aversion (higher = more risk averse, 0 is neutral)

• Utility of a lottery j was:

• 𝐸[𝑢!] = ∑" 𝑝"𝑢" 	∀	𝑘 ∈ {ℎ, 𝑙}

• h and l are the high (low) lottery payoffs, respectively. Participants are assumed 
to choose between lottery pairs based on expected utilities. 
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LATENT CHOICE FUNCTION, PROBIT 
LINK FUNCTION AND MLE

• Latent choice function allows for ‘trembles’ and mistakes:

• 𝛻𝐸𝑈# = 𝐸 𝑢$ − 𝐸 𝑢% + 𝜎𝜖, 𝜖	~	𝑁(0,1)

• B and A are the more (less) risky lottery, respectively. 𝜎 is a noise parameter 
and 𝜖 a Fechner error term

• Probit function links observed choices to latent. 𝑃 𝐵# ≻ 𝐴# = Φ(𝛻𝐸𝑈#), 
where Φ is the standard normal CDF. B is chosen whenever Φ(𝛻𝐸𝑈#) > 0.5

• MLE:

• Where 𝑦→ is a vector of choices and 𝑦# = 1 if the participant chose B, else 0 15
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NEW METRIC: PREFERENCE STABILITY 
INDEX

• Use MLE to calculate the confidence interval for each individual’s risk 
coefficient, in each EM

• Within subjects, perform 6 unique pairwise comparisons between the intervals 
obtained for each EM

• An individuals gets a point for each pairwise comparison where the intervals 
overlap

• Minimum and maximum scores are 0 and 6, respectively
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PAIRWISE CORRELATIONS BETWEEN EMS 
ARE MODERATE AND STATISTICALLY 

SIGNIFICANT
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PREFERENCE STABILITY BETWEEN EMS IS 
LOW AND CONSISTENT WITH 

INDEPENDENT RANDOM CHOICES
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RISK AVERSION AND NOISE 
PARAMETERS VARIED ACROSS EM
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PARTICIPANTS KNOW WHAT THEY’RE 
DOING, BUT OUR MODELS DON’T
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NO CLEAR PATTERN FROM CONFIDENCE, 
SIMPLICITY OR BOREDOM
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AUXILIARY RESULTS

• No correlation between numeracy and preference stability

• No correlation between task comprehension and preference stability
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INCONSISTENT CHOICES SEEMS AN 
IMPLAUSIBLE EXPLANATION FOR THE 

PUZZLE

• Humans are aware that their choices differ between EMs, so they are not 
unaware of their own ‘inconsistency’

• Given this awareness, it seems implausible that humans are deliberately making 
choices that contradict their own underlying risk preferences

• Suggests that, rather than choice inconsistency, it is either procedural variance 
or unstable risk preferences which drive the risk elicitation puzzle
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FURTHER QUESTIONS

• How to disentangle procedural invariance and stable risk preferences?

• Can (formally measured) complexity be used to predict risk preferences for a 
given EM?

• What proportion of variation between EMs can be explained by complexity?
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ANY QUESTIONS?

25


