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Agenda

ÅIntroduction: some perspectives on big data

ÅNontraditional data sources

ÅAI, Insurtech and looking forward

ÅActuary of the future

ÅSome recent research
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Some Background . . . Graph Theory
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Å[ŜƻƴŀǊŘ 9ǳƭŜǊΩǎ ōǊƛƭƭƛŀƴǘ ǎƻƭǳǘƛƻƴ ǘƻ ǘƘŜ т ōǊƛŘƎŜǎ ƻŦ YƻƴƛƎǎōŜǊƎ 
problem in 1735

ÅMust be no more than 2 vertices with an odd number of lines



Application of Graph Theory
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https://www.analyticsvidhya.com/blog/2018/04/introduction-to-graph-theory-network-analysis-python-codes/

https://www.analyticsvidhya.com/blog/2018/04/introduction-to-graph-theory-network-analysis-python-codes/


Phone Call Fraud Detection 
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https://www.tigergraph.com/solutions/fraud-detection/

https://www.tigergraph.com/solutions/fraud-detection/


Graph Theory: Fraud detection for 
narcotics prescriptions
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https://www.aaai.org/ojs/index.php/aimagazine/article/view/2630/2554

Graph theory demo:https://www.youtube.com/watch?v=uA525G3beFo&list=PLq4l3NnrSRp4IGO-CgwjRa1JqxN-vWATx&index=13

https://www.aaai.org/ojs/index.php/aimagazine/article/view/2630/2554
https://www.youtube.com/watch?v=uA525G3beFo&list=PLq4l3NnrSRp4IGO-CgwjRa1JqxN-vWATx&index=13


Find All Types of Relationships . . .
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https://www.tylervigen.com/spurious-correlations

https://www.tylervigen.com/spurious-correlations


Nontraditional Data Sources

ÅDifferent types of data in use:
ÅDemographic
ÅFinancial
ÅGovernment
ÅClimate
ÅMedical
ÅMotor vehicle records
ÅPublic records
ÅTelematics

ÅAI and Looking Forward
ÅEpigenetics
ÅDigital behavioral data
ÅInternet of Things
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Demographic Data
ÅExamples of Demographic data to append to company 

data

ÅInformation cannot be used to discriminate
ÅInformation could be useful to show nondiscrimination
ÅSOA sponsoring current research projects to get industry and regulator 

input regarding validation of algorithmic models

9

Å Home ownership
Å Occupation
Å Gender
Å Race
Å Estimated Income
Å Phone numbers
Å Credit card information
Å Hobbies

Å E-mail append services
Å Languages spoken
Å Purchase behavior
Å Lifestyle interests
Å Investment information
Å Family information
Å Life events



Financial Data

ÅCredit scores have been shown to predict mortality risk

ÅTransunion TrueRisk Life Score
ÅCredit-based behavioral index

Å25 Selected credit attributes selected from 800 attributes

ÅTrueRisk represented as a number between 1 (low risk)  
and 100 (high risk). 
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https://www.soa.org/globalassets/assets/files/e-business/pd/events/2017/underwriting-seminar/underwriting-seminar-presentation-
risk-assessment-2.pdf

https://www.soa.org/globalassets/assets/files/e-business/pd/events/2017/underwriting-seminar/underwriting-seminar-presentation-risk-assessment-2.pdf
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. . .After Allowing for Preferred Status
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Government Data

ÅGovernment statistics
ÅHealth

ÅEducation

ÅWorker-safety

ÅHousing information

ÅBetter visibility into geographic + demographic effects

Åhttps://www.census.gov/en.html

ÅImage on next page: https://www.census.gov/content/dam/Census/library/visualizations/time-

series/demo/older-population/Figure%202%20Population%20Aged%2065%20and%20Over%20With%20a%20Disability.pdf
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https://www.census.gov/en.html
https://www.census.gov/content/dam/Census/library/visualizations/time-series/demo/older-population/Figure 2 Population Aged 65 and Over With a Disability.pdf
https://www.census.gov/content/dam/Census/library/visualizations/time-series/demo/older-population/Figure 2 Population Aged 65 and Over With a Disability.pdf
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