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What we’re not talking about today 

Anti-Selection Fraud and Non-Disclosure Persistency 

Behavioural Design 
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Many things influence or help predict longevity  

Not intended to be fully exhaustive 

Socio-Economic 

Health and 

Biometrics 

Behavioural 
Basic Demographics 

• Age 

• Benefit amount 

• Where you live 

• Credit Behaviour 

• Marital status 

• Number of Children • Gender 

• Smoker Status 

• Alcohol consumption 

• Occupation 

• Salary 

• House price 

• Disease history 

• Family History 

• Prescription History 

• Driving Behaviour 

• Avocations 

• Heart Rate / HRV / etc 

• Genetic Data 

• Education 

• Car ownership 

• Assets 

• Social Media Usage 
• Well-being 

• Stress 

• Insurance purchasing 

• Investment choices 

• Care provider 

• ‘Omic Data 

• Sleep 

• Activity 

• Diet • Blood pressure etc 

• BMI • Previous claims history 

• Personality 
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Why talk about this now? 

This is happening now Understand Causal Paths 

Should we do it? 

Value from Social Media? 

Wearables New Competitors  
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Reductions in Wellbeing associated with 

Adverse Population Mortality Trends 

Source:  Rising Morbidity and mortality in midlife among white non-Hispanic Americans in the 21st century.  Case 

and Deaton. PNAS December 8, 2015 vol. 112 no. 49 15078-15083  

Self-reported declines in health, mental health, and 

ability to conduct activities of daily living, and 

increases in chronic pain and inability to work, as 

well as clinically measured deteriorations in liver 

function, all point to growing distress in this 

population.  

All-cause mortality, ages 45–54 for US White non-Hispanics 

(USW), US Hispanics (USH), and six comparison countries: 

France (FRA), Germany (GER), the United Kingdom (UK), 

Canada (CAN), Australia (AUS), and Sweden (SWE). 

http://www.pnas.org/content/112/49/15078.full
http://www.pnas.org/content/112/49/15078.full
http://www.pnas.org/content/112/49/15078.full
http://www.pnas.org/content/112/49/15078.full
http://www.pnas.org/content/112/49/15078.full
http://www.pnas.org/content/112/49/15078.full
http://www.pnas.org/content/112/49/15078.full
http://www.pnas.org/content/112/49/15078.full
http://www.pnas.org/content/112/49/15078.full
http://www.pnas.org/content/112/49/15078.full
http://www.pnas.org/content/112/49/15078.full


Personality 
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Personality 

• What is personality? 

• Differences in personality 

– Genetics 

– Environment (shared vs non-shared) 

– Interaction (gene expression affected by environment) 

• Increasing stability over time 

• It is possible to change personality 

– Trauma, parasitic infection, pharmaceutical effects 

– Life events (marriage, work, bereavement) 

 
7 

• Source: Briley and Tucker-Drob (2014) 
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Assessing personality 

8 

Source: Jake Beech - Own work, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=30859659 
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The Big 5 Personality Inventory 

Source: www.visualdna.com 

“MasterCard, in their 2014 

Advisors report, found that 

candidates accepted via 

VisualDNA’s personality data 

were 23% less likely to default on 

their borrowing…” 
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The Big 5 Personality Inventory 

Source: www.visualdna.com 
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The Big 5 and mortality 

Source: Turiano, Chapman, Gruenewald and Mroczek (2013): Personality and the leading behavioural contributors of mortality; www.viisualdna.com 

• Earlier studies found it 

generally unrelated to 

mortality 

 

• More recent investigations 

have found a protective 

effect 

• Tendency to be hostile and 

aggressive predicts mortality 

 

• Otherwise, studies generally 

found no association 

 

• Mixed results 

 

• Some studies have found a 

positive association, some 

negative 

 

• Few studies have found an 

association 
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Conscientiousness and mortality 

• Relevant to many Biopsychosocial processes 

– Engaging in healthy behaviour 

– Choose healthier environments 

– Select and maintain healthier friendships 

– Better educations, more successful careers, higher income 

– Moderates detrimental effect of unhealthy stressors 

– Gene x environment interactions 

– Compound effect of individual, tiny differences 

12 

Source: Friedman and Kern (2014) 
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Conscientiousness in childhood 

Source: Martin, Friedman and Schwartz (2007): Personality and mortality risk across the lifespan: The importance of conscientiousness as a Biopsychosocial attribute 
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Conscientiousness in adulthood 

14 

High conscientiousness related to lower risk of death 

When controlling for Mortality risk between 

highest and lowest 

levels of 

conscientiousness 

Other significant indicators 

of lower risk of death 

(p<0.01) 

Nothing ≈ 3.2x High neuroticism 

Low agreeableness 

High extraversion 

Age, sex, race, education, 

marital status 

≈ 2.4x  

 

 

Age, sex, race, education, 

marital status, smoking, alcohol 

use, waist circumference 

≈ 3.2x  

 

 

Source: Turiano, Chapman, Gruenewald and Mroczek (2013): Personality and the leading behavioural contributors of mortality 
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TRL Model Creation Process 

 Built the model on 
44 million lives and 
over 3 million 
deaths 

 Started with over 
800 variables 
offering features of 
individual’s credit 
history 

 Selected variables 
that were: 

• Most predictive of 
the outcome 

• Stable over time 

• Non-gameable 

• Not too correlated 
with the other 
variables 

 Binary Logistic 
Regression 

 Model validated 
internally using an 
additional 30 
million lives 

 Tested model using 
traditional mortality 
and lapse studies  

 Used a random 
holdout dataset of 
another 18 million 
lives 

 TrueRisk
®
 Life 

presented as a 
score from: 

Starting Data 
Variable 

Selection 
Model 

Process 

External 
Validation of 

Model 

TrueRisk
®
 Life 

Score 

• Data comes from de-personalized 1998 credit archive (90% of the US population) 

• Model calibrated to actual deaths occurring over a 12-year period 

 

1 

 

to 

 

100 

 

Low 
Risk 

 
High 
Risk 

TransUnion & RGA built and tested TrueRisk® Life on 92 million individuals 
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Model Validation – Population Study 

Overall Mortality Details 

• Mortality study performed on holdout sample 

of 18 million lives using a 1998 TransUnion 

archive and studying the lives during 1999-

2010 

• Score buckets are set to be uniform across 

the population 

• Study shows 5 times segmentation (96-100 

compared to 1-5) 

• SSMDF used as source of deaths; used 

population mortality tables 
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TRL Model Validation – Insured Lives Study 

Mortality of the 91-100 group is 2.6 times higher than the 1-10 group 

Term, UL & VUL; Face Amounts ≥ $100,000; Issue Ages < 70 
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TRL Model Validation – Insured Lives Study 

Details 

• Term, UL and VUL 

• Face amounts ≥ $100k 

• Issue Ages < 70 

Results 

 Lapse rate of 91-100 group is 6 times higher than 1-
10 group in durations 1-2 

 Continued segmentation seen in later durations, but 
less dramatic 

 Similar results seen when looking at the curves by 
issue age band 

Overall Lapse Results (Durations 1-2) 

Overall Lapse Results (Durations 3+) 
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Driving habits – another behavioural risk 

classifier 

Source:  Rushing and Rozar.  An Analysis of Motor Vehicle Records and All-Cause Mortality.  RGA 2012. 

Telematic data to identify a driver signature Motor vehicle records indicate relative risk 

Source: Axa sponsored competition on Kaggle. 

http://www.rgare.com/knowledgecenter/Documents/RS_Motor Vehicle Records and All-Cause Mortality.pdf#search="mvr"
http://www.rgare.com/knowledgecenter/Documents/RS_Motor Vehicle Records and All-Cause Mortality.pdf#search="mvr"
http://www.rgare.com/knowledgecenter/Documents/RS_Motor Vehicle Records and All-Cause Mortality.pdf#search="mvr"
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Personality changes over time 

Source: Roberts, B. W., Walton, K. E., & Viechtbauer, W. (2006). Patterns of mean-level change in 

personality traits across the life course: A meta-analysis of longitudinal studies 

20 
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Personality and the oldest old 

Source: Masui, Gondo, Inagaki and Hirose (2006): Do personality characteristics predict longevity? Findings from the Tokyo Centenarian Study 
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Subjective well-being and stress 
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Subjective Well-Being 

Evaluative 

(life satisfaction) 

Hedonic 

(moods/emotions) 

Eudemonic 

(purpose/meaning) 

 

“I’ve got a great job, 

great family, great 

friends, I live in a 

great home, I eat 

great food and drink 

great wine… 

 

my life is great!” 
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Subjective Well-Being in England 

Source: ONS 
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Happiness (evaluative) around the world 

Source: World Happiness Report 2016 Update 

Denmark 

UK 

USA 

Greece 

Portugal 

Australia 

China 
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Personality and Subjective Well-Being 

Source: Albuquerque, de Lima, Matos and Figueiredo (2011): Personality and subjective well-being: What hides behind global analyses? 

Personality trait Correlation with 

Positive affect Negative affect Life satisfaction 

Neuroticism -0.41 0.66 -0.39 

Extraversion 0.45 -0.31 0.27 

Conscientiousness 0.42 -0.31 0.28 
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Subjective Well-Being and mortality 

• Diener and Chan (2011) 

• “… the case that subjective well-being influences health and 

longevity in healthy populations is compelling…” 

 

 

 

 

Source: Diener and Chan (2011): Happy people live longer: Subjective well being contributes to health and longevity 
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Subjective Well-Being and mortality 

28 

When controlling for Mortality risk of lowest quartile 

of eudemonic wellbeing to 

highest 

Age, gender 

 

 

≈ 0.42 

Age, gender, demographic and 

health indicators 

 

≈ 0.62 

Age, gender, demographic and 

health indicators, depression and 

health behaviours 

≈ 0.70 

The impact of eudemonic wellbeing 

Source: Steptoe, Deaton and Stone (2015): Subjective wellbeing, health, and ageing.  
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What things can we measure? 
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Social media data 
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Try it yourself… 

• mypersonality.org 

– University of Cambridge Psychometrics Centre 

– Data on 6m personality test results and 4m Facebook profiles 

• IBM Watson Personality Insights 

31 
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Smartphone apps 
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Stress 

Source:  Psychological Stress and Disease.  Cohen et Al. JAMA,October 10, 2007—Vol 298, No. 14  

Hypothalamus 

Pituitary gland 

Adrenal cortex 

Adrenal 

medulla 

Bloodstream 

ACTH hormone 

via bloodstream 

Corticosteroids  

(primarily cortisol) 

Sympathetic  

Nervous  

System 

Adrenaline and 

Noradrenaline 

SAM pathway HPA pathway  A Complex Process 

• Biological aspects 

• Psychological aspects 

• Social aspects 

• Acute stress 

• Chronic stress 

• Resilience 

 Linked to: 

• Higher CVD Mortality and Morbidity 

• AIDS/HIV 

  

𝑡𝑝𝑥𝑞𝑥+𝑡𝑡𝑝𝑦𝑞𝑦+𝑡 + 𝑡𝑝𝑥𝑞𝑥+𝑡(1 − 𝑡𝑝𝑦) + 𝑡𝑝𝑦𝑞𝑦+𝑡(1 − 𝑡𝑝𝑥)

1 − (1 − 𝑡𝑝𝑥)(1 − 𝑡𝑝𝑦)
 + X 
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Wearables, health scores and behavioural 

change 
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Enjoyment of wearing the device varies 

by psychometric profile 

Involve me 
Be brief, be bright 

Be gone Show me you care Give me details 

 
 

 

 

   

 
  

 

 

 
 

Feeling Thinking 

For more details of Insights visit https://www.insights.com/  

 

https://www.insights.com/


Should insurers use this data? 
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Holding and using (Big) Data – Peter’s 4 R’s  

• Increasing focus  

• Data Protection Regulations 

• Anti-discrimination legislation 

• Profiling versus Decisions 

Regulations 
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Source: How Data Makes Insurance Work Better For You, Association of British Insurers.  Accessed February 2016 

https://www.abi.org.uk/~/media/Files/Documents/Publications/Public/2015/Data/How data makes insurance work better for you.pdf
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Holding and using (Big) Data – Peter’s 4 R’s  

• Increasing focus  

• Data Protection Regulations 

• Anti-discrimination legislation 

• Profiling versus Decisions 

Regulations 

• Fairness 

• Country Specific 

• Industry and data specific 

• What have you told the client 

• Does it benefit the consumer? 

Reasonable Expectations 
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United 

States 
China India UK German

y 

Government 

Identification  

Credit Card 

Information 

Digital 

Communications 

Health History 

Source: Customer Data: designing for Transparency and Trust, May 2015.  Morey, Forbath and Schoop. 

Original source included other types of data, all with low amounts (e.g. search history, location, purchase history, contact information) 

Researchers used purchasing parity rather than exchange rates to convert all amounts to U.S. dollars 

Web Browsing 

Approximate amount people would pay to protect each data type (US$) 

$11

2 

$184 
$5

9 

$22 

$4 
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Holding and using (Big) Data – Peter’s 4 R’s  

• Increasing focus  

• Data Protection Regulations 

• Anti-discrimination legislation 

• Profiling versus Decisions 

Regulations 

• Fairness 

• Country Specific 

• Industry and data specific 

• What have you told the client 

• Does it benefit the consumer? 

Reasonable Expectations 

• Reputational damage 

• Financial Penalties 

• Theft / Mis-use / Loss 

• Data governance procedures 

and culture 

Risks 
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Holding and using (Big) Data – Peter’s 4 R’s  

• Increasing focus  

• Data Protection Regulations 

• Anti-discrimination legislation 

• Profiling versus Decisions 

Regulations 

• Fairness 

• Country Specific 

• Industry and data specific 

• What have you told the client 

• Does it benefit the consumer? 

Reasonable Expectations 

• Reputational damage 

• Financial Penalties 

• Theft / Mis-use / Loss 

• Data governance procedures 

and culture 

Risks 

• Consumer 

• Company (Red vs Blue Ocean) 

• Employee 

• Regulator 

Rewards 



Conclusions 
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Conclusions 

• Looked at 5 factors of personality and 4 aspects of SWB 

• Self-reported information can be manipulated 

• Hard to validate and challenge responses to personality tests or SWB 
surveys 

• Look instead to objective measures linked to personality or SWB 

• Credit behaviour is cutting edge 

• Availability, access, understanding and manipulation of data 

• “Do the right thing” 

• Regulations, Risks, Reasonable expectations, Rewards 

 

 

 

 

 

 

Be responsible custodians of data and give your customers what they want 
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Expressions of individual views by members of the Institute and Faculty 

of Actuaries and its staff are encouraged. 

The views expressed in this presentation are those of the presenter. 

Questions Comments 


