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Psychology in actuarial science?
Q: I am a soon to be entering my last year of college with a double major in 
statistics and psychology. /…/ I was wondering if there is any field of actuarial 
science where it could be useful to have a psychology background?
A1: I think there's opportunity for crossover between actuarial work and 
psychology, but I have doubts about it happening early in your career  /…/ but if 
you want to use it later in your career you could probably find a role to do so.
A1.1: I agree with this as well. I have a degree in psyche and I have no clue 
how you'd realistically apply it.
A2: Look up the work of Kahneman and Tversky /…/ there are many interesting 
findings about the way humans make predictions.
A2: I initially double majored in psych and econ until dropping the psych major 
for a minor. Imo, the one psych class i strongly suggest to any college student is 
industrial/organizational psych if available. Everything else that i took was 
useless as an actuary

https://www.reddit.com/r/actuary/comments/b0ije5/psychology_in_actuarial_science/



The utility & genomics 
of personality

● What is personality
● Personality & life outcomes
● Personality measurement & 

more outcomes
● Genomics of personality & 

causal inference 
● Personality & job choice
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Personality & wellbeing 





Humans vary in their behaviour

 

7https://entwine-itn.eu/does-personality-matter-the-role-of-individual-differences-in-caregiving/



8https://www.audleytravel.com/us/inspiration/safaris/the-big-five



https://www.michiganstateuniversityonline.com/resources/leadership/lead-y
our-team-with-big-five-model/

https://www.michiganstateuniversityonline.com/resources/leadership/lead-your-team-with-big-five-model/
https://www.michiganstateuniversityonline.com/resources/leadership/lead-your-team-with-big-five-model/










Personality & life 
events

Beck & Jackson 2020 
A Mega-Analysis of Personality 
Prediction

Extraversion Neuroticism OpennessAgreeableness Conscientiousness



Beck & Jackson 2020 
A Mega-Analysis of 
Personality Prediction
N~170 000



Cumulative value of small effects

● Personality is linked with many life events
● Effects are SMALL but robust 
● They become consequential over time 
● E.g. extraversion and shopping r = 0.09

○ One person - hard to tell. Full Christmas season → consequential 



Personality-
tailored ads

Matz et al. (2017) Psychological 
targeting as an effective approach 
to digital mass persuasion





Does personality 
cause aging?

Turiano et al., (2015). Personality 
and the Leading Behavioral 
Contributors of Mortality
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Courtesy of René Mõttus



Neuroticism facets differentially predict mortality

● Increased mortality: 
○ vulnerability, cynicism, pessimistic, anxious, and depressive 

● Decreased mortality:
○ Inadequacy, and worried-vulnerable

Butler et al., (2023). Neuroticism facets and 
mortality risk in adulthood: A systematic 
review and narrative synthesis



Personality & addictive behaviours

Vainik et al., (2020). Obesity has 
limited behavioural overlap with 
addiction and psychiatric 
phenotypes
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Many items represent unique traits – nuances
Courtesy of René Mõttus



Phenotype Big5 domain Facet Nuance

Body mass index 0.03 0.06 0.12

Internet use 0.13 0.17 0.24

Cannabis 0.11 0.14 0.18

Tobacco 0.13 0.19 0.25

Countryside/city 0.01 0.05 0.06

Päll (2024). Vainik et al. (2020) partial replication: Optimal level of personality evaluation in obesity
and uncontrolled eating, and their behavioral overlap with addictions

Increased R2 with more detailed personality measurement



Stewart et al., (2021) The finer details? The 
predictability of life outcomes from Big Five 
domains, facets, and nuances



The most comprehensive personality study in the world



Hundred nuances of personality (100 NP)

 198 questions from International Personality Item Pool 
 Takes 15-25 minutes to complete 
 Compatible with Big Five and other legacy instruments 
 Item test-retest reliability ~.70 (other tests ~.65) 
 Item validity (cross-rater agreement) ~.36 (other tests ~.30) 
 Available in 10+ languages
 Questions maximally independent

Henry & Mõttus (2024). The 100 Nuances of Personality: Development of a Comprehensive, 
Non-Redundant Personality Item Pool



Behavioural measures at Estonian Biobank (EstBB)

 200k genotyped participants, 20% of adult population
 electronic health records, metabolomics, mental health.

 2021-22: 100NP + optional SES, life events, attitudes
 Smartphone and computer-proof
 Instant feedback

 Data collected & filtered:
 Self-report 77,400 (3% excluded); 
 31,000 50% related
 Other-report 21,986 (5% excluded)
 30% male, 5% Russian-speaking, 58% higher education

 Upcoming cognition measurement with Test My Brain
 3 times over 10 years
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Things we have found



Xu et al., (2024). Does a Small Country Have Meaningful Regional Personality Differences? The Case of Estonia
Kuznetsov et al., (2023). Assessing the impact of 20th century internal migrations on the genetic structure of 
Estonia



Personality and covid vaccination
 Objective data from medical records
 90% of sample vaccinated
 56,575 participants, 15,244 other-reports
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Arumäe et al., (2024). Self-and 
informant-reported personality traits and 
vaccination against COVID-19



*
*

*                   *   *        *

Results: trait-level associations 



Results: 
prediction



True correlations with life satisfaction

 Among most desired life outcomes
 Multidomain - satisfaction with work, relationships, etc
 Known associations with personality
 Limitations:

 single method 
 biased self-perception
 characteristic response styles

 single measurement occasion
 mood
 recent events 

 Here we combine self & other reports 
 20,866 EST; 768 RUS; 600 ENG  36

Mõttus et al., (2024). Most people's life satisfaction matches their personality 
traits: True correlations in multitrait, multirater, multisample data.



Getting rid of method effects

● Cross-rater, cross-variable correlations 
− Eg: LS-self ↔ extraversion informant
− Variables valid co-variance, assuming at least some agreement
− Not inflated by single-method effects
− But deflated by random error, occasion, asymmetric information

● Cross-rater, same-variable correlations
− Eg: LS self ↔ LS informant
− Variables valid information (variance + any covariances)
− Also deflated by random error, occasion, asymmetric information



True correlations
 Ratio of valid variances co-variance 
 total valid variance

 Occasion effects, asymmetrical information and error cancel out
 Provide very high estimates for items with same 

content







Prediction

“Often feel that others misunderstand me”
“Find that nothing excites me”
“Postpone decisions”
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rtrue with 
mental 
health

0.52

0.58

0.47

0.49

0.41

0.43

0.31
Soodla et al., (2024). Accurately 
assessing the overlap of personality 
traits and psychopathology using 
multi-informant data: Two sides of the 
same coin?



Soodla et al., (2025) 
Personality traits predict 
(not) seeking help 
among people with 
depression and anxiety 
disorder symptoms: 
Evidence from a large 
biobank cohort



Item-level 
personality 
model: mean 
AUC=0.71
Demographic 
factors: mean 
AUC=0.59
Depression: 
AUC=0.8

Zhang et al., (2025). Personality improves…

Personality improves prediction of the onset of common 
mental disorders
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https://vikerraadio.err.ee/1061406/kabi-ei-kuku
https://purepng.com/public/uploads/large/purepng.com-applef
oodsweettastyhealthyfruitapple-9815246780899e3jo.png



Heritability: genetic similarity → phenotypic similarity

Börjeson, 1974, Aetiology of obesity in children

Monozygotic twins: 
100% shared genes

Dizygotic twins:
50% shared genes



How similar 
are relatives’ 
personalities?



rtrue parent-offspring personality
 typical estimate r=.11-.15 

 little more similar than strangers
 →narrow h2 ~.22- .28  

 We applied rtrue to self & other ratings of:
 parent-offspring ( N pairs= 522)
 sibling-sibling pairs (N pairs= 388), 
 2nd degree relatives ( N pairs= 475)

 parent offspring  rtrue  ~. 30
 →narrow h2 ~.40
 parents and offspring are not strangers after all
 but also not the same person

Mõttus et al., (2024). Familial Transmission of Personality Traits and Life 
Satisfaction Is Much Higher Than Shown in Typical Single-Method Studies



Molecular genetics of personality
Genome-wide profiles
Genetic correlations
Polygenic scores
Causal inference





Many genes influence  
complex traits

● Each gene has small effect (few mm 
regarding height) 

● Effects tend to be additive 
● Effects form a normal distribution 
● We need 100k to millions of 

participants → collaboration 

https://sites.google.com/a/canacad.ac.jp/hl2-biology-ferguson/08-genetics/10-3-polygeni
c-inheritance



Schwaba et al., (2025), Robust 
inference and widespread genetic 
correlates from a large-scale genetic 
association study of human 
personality traits



Abdellaoui & Verweij (2021) Nature Human Behavior
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https://cloufield.github.io/GWASTutorial/08_LDSC

genetic correlation (rg) =0.16)



Personality and health 
correlations

Schwaba et al., (2025), Robust inference and widespread genetic 
correlates from a large-scale genetic association study of human 
personality traits







JOB TEST: whichjob.me







Polygenic scores - genetic potential
Genetic risk scores

Polygenic indices



https://www.physoc.org/magazine-articles/polygenic-scores-and-precision-genetics/



Larger discovery sample → better 
prediction 



Education PGS and reading

Belsky et al., (2016) 
Psychological Science



Higher education PGS makes more from the SES 

Belsky et al., (2016) 
Psychological Science



Selective schools have higher Edu PGS students

 Smith-Woolley et al 2018 Science of Learning



Adding excotic phentypes to datasets 
● Church attendance
● Childhood math and reading skills
● Narcissism
● Rhythm perception

Alemu et al., (2025). An Updated Polygenic Index Repository: Expanded 
Phenotypes, New Cohorts, and Improved Causal Inference



Polygenic score is potential not destiny

Loos & Yeo, 2021, The genetics of obesity: from discovery to biology



https://www.theguardian.com/austr
alia-news/article/2024/sep/10/austr
alia-insurance-company-discriminat
ion-genetic-testing



Alemu et al., (2025). 
An Updated Polygenic 
Index Repository: 
Expanded 
Phenotypes, New 
Cohorts, and Improved 
Causal Inference

Within
-family 
PGI-s



Causality

https://blogs.bmj.com/adc/201
4/11/03/the-crumbling-of-the-p
yramid-of-evidence/



Davies et al., 2018, BMJ



Lawlor et al., (2016) Int. J. Epidemiol.Munafò & Smith (2018) Nature 



Mendelian randomisation –natural lottery 
(RCT)

Davies et al., 2018, BMJ



Millwood et al., 2019 Lancet 



Millwood et al., 2019 Lancet 





Interesting experiments

● Education causes higher short-sightedness and better cardiovascular 
health 

● Obesity causes personality, cognition, and brain structure. Some effects 
in reverse

● Coffee has negative impact on cardiovascular health 
● Low birth weight causes mental disorders 
● Schizophrenia likely causes cannabis use 

https://www.bmj.com/content/358/bmj.j3542
https://www.nature.com/articles/s41366-021-00885-4 ; https://onlinelibrary.wiley.com/doi/full/10.1111/desc.13392
https://www.bmj.com/content/361/bmj.k2022
https://novaator.err.ee/1608082954/varske-uuring-toob-valja-kohvi-kahjuliku-moju
https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/contribution-of-birth-weight-to-mental-
health-cognitive-and-socioeconomic-outcomes-twosample-mendelian-randomisation/66F6555503E55EC367B285DD04912
250
https://jamanetwork.com/journals/jamapsychiatry/article-abstract/2772632

https://www.bmj.com/content/358/bmj.j3542
https://www.bmj.com/content/361/bmj.k2022
https://novaator.err.ee/1608082954/varske-uuring-toob-valja-kohvi-kahjuliku-moju
https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/contribution-of-birth-weight-to-mental-health-cognitive-and-socioeconomic-outcomes-twosample-mendelian-randomisation/66F6555503E55EC367B285DD04912250
https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/contribution-of-birth-weight-to-mental-health-cognitive-and-socioeconomic-outcomes-twosample-mendelian-randomisation/66F6555503E55EC367B285DD04912250
https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/contribution-of-birth-weight-to-mental-health-cognitive-and-socioeconomic-outcomes-twosample-mendelian-randomisation/66F6555503E55EC367B285DD04912250
https://jamanetwork.com/journals/jamapsychiatry/article-abstract/2772632






How to change personality? With an app!

Stieger et al., (2019). Changing 
personality traits with the help of 
a digital personality change 
intervention



Stieger et al., (2019). Changing 
personality traits with the help of 
a digital personality change 
intervention
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https://www.scoutnetworkblog.co
m/10-characteristics-of-a-professi
onal-plumber/



Personality Profiles of 263 Occupations
While HR testing common, public norms are missing
ISCO / Onet mapped to personality
2-7% Big Five variance, 12% nuance variance
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Anni et al., (2024). Personality Profiles of 263 Occupations



Neuroticism
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Extraversion
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Openness
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Agreeableness
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Conscientiousness
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Apps
https://apps.psych.ut.ee/JobProfiles/
www.whichjob.me



1. Psychologist
2. Religious 

professional
3. Health 

professional
4. Research 

professional
5. Uni teacher
6. Database & 

network specialist
7. Language teacher
8. ICT service 

management
9. Aircraft pilot

10. Training & staff 
development

www.isiksus.ee

1. Painter
2. Plumber
3. Pre-press 

technician
4. Manufactoring 

labourer
5. Sales worker
6. Transport & 

storage labourer
7. Assembler
8. Electric & 

electronic 
equipment 
assembler

9. Operator
10. Mail carrier & 

sorter



Summary
● Personality ties to many health & life outcomes

○ More so than demographics

○ Useful for predictions & personalised messages

● Those ties become stronger when combining multiple information sources 
● Personality genetics widen the outcomes further
● Personality has causal impact on health and behaviour.

○ Some associations also in reverse

● Practical app - whichjob.me 
● Reach out: uku.vainik@ut.ee
● https://bsky.app/profile/ukuvainik.bsky.social

http://whichjob.me
mailto:uku.vainik@ut.ee
https://bsky.app/profile/ukuvainik.bsky.social

