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Side by side?

Work through one another?





Heterogeneity in preferences

Economic preferences 
• Risk aversion
• Discount rate
• Instability in risk aversion
• Instability in discount rate
• Mistakes process

Psychological measures
• Cognitive ability
• Extraversion
• Conscientiousness
• Emotional stability



Characterising “essential human differences” 
in choices

Key dimensions to characterise
essential human differences:
1. Empirical foundation for 

comprehensive behavioral 
decision-making theories (Dean 
and Ortoleva 2019 & Chapman et 
al. 2023)

2. Summarise various documented 
behavioral tendencies into 
simpler measures:
• Sufficient statistic (e.g., Chetty 2015)
• Sparsity model (e.g., Gabaix 2014)
• B-counts (e.g. Stango and Zinman

2023)





Characterising “essential human differences” 
in choices, personality and preferences?

Key dimensions to characterise
essential human differences:
1. Empirical foundation for 

comprehensive behavioral 
decision-making theories (Dean 
and Ortoleva 2019 & Chapman et 
al. 2023)

2. Summarise various documented 
behavioral tendencies into 
simpler measures:
• Sufficient statistic (e.g., Chetty 2015)
• Sparsity model (e.g., Gabaix 2014)
• B-counts (e.g. Stango and Zinman

2023)

Found strong relationship using fancy methods
• Factor model embedded within a full structural 

model of decision-making rather than 
correlational averages

• Reducing attenuation bias (measurement errors that 
usually underestimates strength of relationships) 

• Reducing decision error bias (inconsistencies in 
decision-making that reduces the accuracy of  
estimates of the relationship) 



How to model inconsistency in repeated 
choices (random choice model)

RPM (Random Preference Model)
aRUM (Random Utility Model with Additive 

independent and identically distributed 
errors)

Add error to preference parameterAdd error to utilityWhere error is 
added

Choose x

Probability of 
choosing x

CRRA: constant relative risk aversion 

Apesteguia, J., & Ballester, M. A. (2018). Monotone stochastic choice models: The case of risk and time preferences. Journal of Political Economy, 126(1), 74-106.



Random choice model (where to place the 
error)

RPM (add error to preference parameter)aRUM (add error to utility)

Assumption Agnostic Part of utility function 
subject to randomness?

Separate (produce distinct patterns/channels 
of choice inconsistency)

Does not separate (can explain lots 
of types of inconsistencies)

Separate choice 
inconsistency?

Hard to estimate (no general closed-form and 
requires simulation for estimation)Easy to derive Closed-form choice 

probabilities?

Need to pair with a tremble parameter (for 
“processing error”) Able to explainDominated options?

Okay for high risk aversionBreaks for high risk aversionMonotonicity?

Newer kid on the blockLargely favored by experimentalists 
doing structural research Use?



Separating signal from noise in observed 
measures 

• Improves on imperfect self 
knowledge/preference stability/ 
measurement error, decision error



Data
• Millennium Foundation Field Experiment on Education 

Financing (representative sample of 1,248 Canadian citizens 
who were full-time students in their last year of high school)

• 103 binary choice tasks designed to elicit risk and time 
preferences (IC):

• 55 risk aversion tasks (30 are Holt and Laury (H&L) type, 25 
Binswanger’s Ordered Lottery Selection Design)

• 48 time preferences tasks (Coller and Williams, 1999 design)

• Background information  approximate cognitive ability 
and three of the Big Five traits 

• Cognitive ability: grades, a numeracy test, and self-reports of skills: 
oral, written, mathematical, and so on

• Conscientiousness: self-reported ambition, ability to delay 
gratification, and diligence

• Extraversion: self-reported tendencies toward active, sociable 
behavior and excitement-seeking

• Emotional stability: questions related to confidence, self-esteem, 
and self-efficacy

• Data do not contain good proxies for the remaining Big Five 
personality traits (agreeableness and openness to experience)

• [HL: seems sus] but chosen indicators were validated through a 
follow-up study [interesting paragraphs justifying magnitudes of 
correlations]



Data (replicated null results)
• [HL: Fun that the correlational evidence was in the data section rather than results or 

model :P]
• Replicated null results using reduced-form analysis, construct variables for each 

individual:
• Total number of times of choosing riskier lottery (a proxy for risk aversion)
• Total number of times of choosing later of two payments (a proxy for impatience)
• Normalised sum of proxies measures for cognitive ability and the three personality traits obtained



Model



Model: Preference and consistency parameters as 
function of observed characteristics, latent factors, and 
pure unobserved heterogeneity
“assuming that both risk aversion and the discount rate are random variables 
from whose distributions a particular realization is drawn every time a choice 
needs to be made”
• Use expected payoffs and variances in individual’s binary choices to estimate 

risk aversion parameter and discount rate parameter 
• Introduce two random shocks (one for each preference) 

• Assume preference is hit by one possible realization of shocks in every task performance 
measured (assumes shocks are independent across tasks)

• Reflects imperfect self-knowledge, actual preference instability, or measurement error
• Use RPM (add error to preference parameter for monotonicity), add in trembling hand 

(mistakenly picked less preferred option), identification of consistency parameters 
(choice reversals within an ordered list of choice tasks and inconsistent switching points 
between lists)

• Parametrically identified from different moments of the noise distribution



Model: Preference and consistency parameters as 
function of observed characteristics, latent factors, and 
pure unobserved heterogeneity

1. Pure unobserved heterogeneity captured by the parameter’s respective 
population intercept Θ0 through k0

2. A vector of directly observed characteristics Xi

3. A vector of latent factors Fi that have observed proxy indicators in the data
• Cognitive ability and the psychological traits (refer to as “factors” are themselves unobserved. 

They are, however, noisily measured by observed indicators proper to each individual)



Estimation



Results (model check)

• Fixed effects: observing each individual’s 
choices the lottery and temporal choice 
tasks

• Point estimates of the preference and 
consistency parameters

• Direct MLE estimation 
• Full model: MLE of observing each 

individual’s choices + responses to 
questions that measure cognitive ability 
and personality (simulated MLE)

• Map economists’ preference parameters 
onto psychologists’ personality traits

• Simulation MLE based on estimated values 
of the structural parameters

• Checked that two models give similar 
distributions



Results (preference parameters full model)

• Average: Risk averse, 
22% discount rate

• Average woman is more 
risk averse and patient 
[HL: Mmhm, more on 
this later]

• Type 1: risk averse and 
very patient

• Type 4: risk neutral and 
very impatient 
(“daredevils”)

• Type 5: very risk averse 
and very patient 
(“opposite of Type 4”)



Results (what do you think?)

Conscientiousness ExtraversionCognitive abilityEmotional 
stability

Gender 
(female)

Risk aversion

Risk aversion
consistency

Discount rate 
(impatience)

Discount rate 
consistency

Mistakes



Results



Results



Results
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Risk aversion

Risk aversion inconsistency

Discount rate (impatience)

Discount rate inconsistency

Mistakes

Marginal effect (1 sd)

Female Emotional stability Cognitive ability Extraversion Conscientiousness
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Risk aversion

Risk aversion inconsistency

Discount rate (impatience)

Discount rate inconsistency

Mistakes

Explanatory power of observed heterogeneity

Female Emotional stability Cognitive ability Extraversion Conscientiousness

[HL: Weirdly female and emotional stability results was not 
mentioned, even though it’s significant for some results and] 



Other results

• Robustness: results consistent using subsets of the sample, adjusting 
parameters, and assuming different utility functions

• Checked that preference and consistency parameters in observed
choices

• Factors vs observable characteristics



Key takeaways

• Empirical evidence on the link between economic preferences and psychological 
personality traits 

• Blueprint for linking parameters of economic models with systems measuring human 
differences

• Up to 60% of the variation in risk aversion, discount rates, and choice consistency parameters 
can be explained by factors related to cognitive ability and personality

• Precision in parameter estimation and decision-making models (observed and 
unobserved heterogeneity of individuals, noise vs different aspects of choice 
inconsistency, mapping to personality)

• Towards unified framework for understanding human behavior and observed outcomes
• Control for personality traits (in addition to sociodemographic measures) for increased

explanatory ability (practical solution in contexts where preference information is 
unavailable?)

• More research, standardisation in measurement, and random choice models needed to 
understand unobserved heterogeneity

• Addressing inequality at its human capital roots and informing policy interventions targeting 
competencies through education?


