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ARC: Actuarial Research Centre

e 2016: Institute and Faculty of Actuaries scaled up
significantly its programme of funded and commissioned
research

e Funding focus: substantial, long-term research problems

o Shorter term research problems: volunteer working parties
o ARC:

o vehicle for oversight and delivery of commissioned
research
» development of an international, virtual network for
actuarial researchers with specific interests in applied
actuarial research
o Objectives:

o Internationally leading research
o Research with impact
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ARC: Actuarial Research Centre (cont.)

Major funded research programmes (2016-2020/21):
o Use of Big Health and Actuarial Data for Understanding
Longevity and Morbidity

o The development of new statistical and actuarial methods in the use
of Big Data, in the context of health and wider applications

e Modelling, Measurement and Management of Longevity
and Morbidity Risk

o A new generation of mortality and morbidity models, with a specific
focus on the drivers for mortality

o Minimizing longevity and investment risk while optimising
future pension plans

o Future pension products that meet customer needs, balancing
stability, performance and cost
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ARC: Actuarial Research Centre (cont.)

e Medium-sized commissioned projects:

o New approaches to economic modelling
o Behavioural finance

o Longevity basis risk

o “legacy project”, phase Il

o International team (Macquarie and Waterloo)

o Collaborative funding: Life and Longevity Markets
Association (LLMA)

o Multipopulation mortality modelling

o Financial applications, especially longevity risk
hedging
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ARC Webinar Series

o 17 May 2017
Modelling, Measurement and Management of Longevity

and Morbidity Risk

o 13 June 2017
Use of Big Health and Actuarial Data for understanding

Longevity and Morbidity

e 14 June 2017
Minimising Longevity and Investment Risk while
optimising Future Pension Plans
e All at both 09.00 and 17.00 UK time
WWW.actuaries.org.uk/learn-and-develop/research-and-knowledge/

arc-actuarial-research-centre/arc-webinar-series-2017

Or Google ARC Webinar Series!
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Big Health Actuarial Data

o Professor Elena Kulinskaya, University of East Anglia, UK

o Development of novel statistical and actuarial methods for
key factors affecting mortality

o Use of “big data”

o E.g. The Health Information Network (THIN)

o General practitioner records
o ~ 12 million patient records
o 1987 — present

o New insights
e.g. linking treatments to outcomes
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Big Health Actuarial Data (cont.)

e Early success:
o New England Medical Journal: Sprint Challenge
o Does medication to reduce blood pressure increase
survivorship?
o NEMJ (2016) = yes
o ARC research (2017) = maybe no
e Plans: impact of

o lifestyle choices
» medical conditions and/or
o interventions
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Modelling, Measurement and Management of Longevity

and Morbidity Risk

Heriot-Watt University, UK; led by Andrew Cairns
o WP1: New/improved models for modelling
longevity
o WP2: Underlying drivers of mortality
o WP3: Management of longevity risk

o WP4: Modelling morbidity risk for critical illness
insurance
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Modelling, Measurement and Management of Longevity

and Morbidity Risk

International in its outlook
o Sponsors

o Institute and Faculty of Actuaries
o Society of Actuaries
o Canadian Institute of Actuaries

o Research team: UK, Denmark, USA

o Research problems

o Data
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Big Data and Multi-Population Modelling

Datasets:

o National datasets: Human Mortality Database

o Sub-populations: (what and why)
» Different socio-economic groups
o Typical pension plan or life insurer data
o Sub-populations modelled alongside national
population
o Further road testing of stochastic models
o Big data
o Danish national register database
o UK: The Health Information Network (THIN)
o US: CDC deaths
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Many potential covariates
o Income and wealth — affluence
o Educational attainment
o Marital status, occupation, health information,
cause of death, ...
o Much richer dataset than other countries e.g.
UK

o UK: mortality by occupation group only

o Denmark: compare
o Mortality by affluence
o Mortality by occupation group
e = potential inferences about UK mortality by affluence
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Other Data Sources

o Other national databases with socio-economic
detail

o Large pension plans

o Insurer portfolios

o Industry data

o Suggestions are very welcome!

o 7?77 Publishable in aggregate format

o Also cause of death data by socio-economic
status
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Example: Denmark, Male Death Rates in 2012

Males CBD-X Fitted m(t,x); 2012

Males Crude m(t,x); 2012 Point Estimates
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o National population — 10 affluence based subgroups
e Combination of good data/covariate and a good stochastic model
o Consistent picture over 1985-2012
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Partial Period Life Expectancy for Groups 1-10
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Other Predictive Variables

o Choice of predictive variable makes a big
difference

o Affluence
o Lockdown at 67
o Income only

o Education

o Life expectancy is a useful headline

o But mortality rates reveal inconsistencies
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Affluence versus Income
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Education as an Alternative Covariate

Age Standardised Mortality Rates per 1000
Ages 45-54; European Standard Population (1976)

—— Affluence Group 1
—— Low Education
—— High Education
—— Affluence Group 10
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Education as an Alternative Covariate

Dig a bit deeper:
Affluence + Education: average ASMR's over 5 years

Mortality Improvement Rates (%)
Period 1987-2009; Age Band 45-54
By Affluence and Education Group
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Denmark: Cause of Death Data

o Deaths subdivided into 27+ CoD groups
o Compare affluence groups

o Biggest differences at younger age groups e.g.
51-55

o Causes of death linked to lifestyle
= some CoD death rates are up to 20x higher

o Growing gaps: liver diseases; diabetes

o Almost all CoD groups have a strong statistically
significant difference
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Denmark: Cause of Death Data (cont.)
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o CoD22: Diseases of urine, kidney, genital organs and breast glands
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Denmark: Cause of Death Data (cont.)

o Some causes of death should not (77?) be linked
to lifestyle/affluence/education

o Possible explanations (a very non-expert view)

o onset is not dependent on lifestyle/affluence/education
o BUT less affluent/educated =

777 later diagnosis

777 engage less well with treatment process
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Other Lines of Work

o Developing new datasets

o More with Danish data

» Pension plan data (various e.g. UK, Canada)

« US: CDC deaths records; + other

» Objective: country-specific suitability of
individual stochastic models for specific
applications

o Cause of death data: further insights
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Other Lines of Work (cont.)

o Multipopulation stochastic mortality
models

o Refining existing models

o Developing new models

o Testing out existing and new models on real
data

o Risk management applications
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Other Lines of Work (cont.)

o Single population stochastic mortality
models

o New models

o New flexible and robust approaches to model
fitting

o Wider age ranges

o Time series model calibration:
Flexible approaches to determining central
forecast

» Using stochastic scenarios to select
deterministic stress tests and scenarios

Actuarial Mortality Research



Other Lines of Work (cont.)

o Applications
o Risk assessment — risk management
o Assessment of longevity hedges
o Impact!
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Thank you!

Questions/Discussion

WWW.actuaries.org.uk/learn-and-develop/research-and-knowledge/

arc-actuarial-research-centre/arc-webinar-series-2017

Or Google ARC Webinar Series!
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