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Motivation



Motivation

• Updated Education System

• Impact of Generative AI

• GLM Applications in Life Insurance 

Experience Analysis Increasingly 

Common

• Extension to More Modern GLM 

Approaches
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log 𝑦i = β0 + log(expected𝑖)

or

𝑦i

expected𝑖
= 𝑒β0

Simplest Traditional Approach
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Relationship between Approaches
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log 𝑦i = β0 + log(expected𝑖) log 𝑦i = β0 + β1x1 + β2x2 +

… + β𝑛x𝑛 + log(expected𝑖)
GLM with enhancements 

Traditional GLM LASSO Regularised GLM

𝑂𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒 𝐹𝑢𝑛𝑐𝑡𝑖𝑜𝑛  + 𝝀 ෍
𝒋

|𝜷𝒋|

Regularisation = 
LASSO

Standard GLM 
only has this



Benefits of LASSO Regularised GLMs



Interpretability
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variable relativity

(Intercept) 103%

genderM 80%

genderF 140%

occupation_White Collar 123%

occupation_Blue Collar 75%

genderM:occupation_Blue_Collar 130%



Modelling Relative to a Target Table/ Assumptions
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Modelling AvE Ratios

log 𝜃𝑥 = 𝛽0 + 𝛽𝑚𝑎𝑙𝑒𝑥𝑚𝑎𝑙𝑒 + 𝛽𝑠𝑚𝑜𝑘𝑒𝑟𝑥𝑠𝑚𝑜𝑘𝑒𝑟 + log(𝑚𝑥
𝑇𝑎𝑏𝑙𝑒𝐸𝑥) 

𝜇𝑥

𝜇𝑥
𝑇𝑎𝑏𝑙𝑒 = 𝑒𝛽0+𝛽𝑚𝑎𝑙𝑒𝑥𝑚𝑎𝑙𝑒+𝛽𝑠𝑚𝑜𝑘𝑒𝑟𝑥𝑠𝑚𝑜𝑘𝑒𝑟 = 𝑒𝛽0 ∙ 𝑒𝛽𝑚𝑎𝑙𝑒𝑥𝑚𝑎𝑙𝑒 ∙ 𝑒𝛽𝑠𝑚𝑜𝑘𝑒𝑟𝑥𝑠𝑚𝑜𝑘𝑒𝑟

𝜇𝑥 = 𝜇𝑥
𝑇𝑎𝑏𝑙𝑒 ∙ 𝑒𝛽0 ∙ 𝑒𝛽𝑚𝑎𝑙𝑒𝑥𝑚𝑎𝑙𝑒 ∙ 𝑒𝛽𝑠𝑚𝑜𝑘𝑒𝑟𝑥𝑠𝑚𝑜𝑘𝑒𝑟



Good Results Comparable to Machine Learning Techniques
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Model Poisson Deviance – Test Set

IBNR + GLM 22 944

EBNER + GLM 22 947

GLM 22 883

LASSO 22 826

Gradient Boosted Tree 22 822

Deep Learning 22 799



Variable Selection
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Similarity to Credibility Weighting
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Case Study



Context and Data
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• New Zealand Disability Income Accident Incidence Data

• Weight = Industry Table

Validate

2013 2014 2015 2016 2017 2018 2019

Fit



Considerations
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Accuracy

Interpretability Efficiency



Accuracy – Poisson Deviance
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Accuracy – Pseudo R-Squared
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𝑅2 = 1 −
𝑆𝑢𝑚 𝑜𝑓 𝑆𝑞𝑢𝑎𝑟𝑒𝑑 𝑜𝑓 𝑅𝑒𝑠𝑖𝑑𝑢𝑎𝑙𝑠 𝑓𝑟𝑜𝑚 𝐹𝑖𝑡𝑡𝑒𝑑 𝑀𝑜𝑑𝑒𝑙

𝑇𝑜𝑡𝑎𝑙 𝑆𝑢𝑚 𝑜𝑓 𝑆𝑞𝑢𝑎𝑟𝑒𝑠

𝑃𝑠𝑒𝑢𝑑𝑜 𝑅2 = 1 −
𝑃𝑜𝑖𝑠𝑠𝑜𝑛 𝐷𝑒𝑣𝑖𝑎𝑛𝑐𝑒 𝑜𝑓 𝐹𝑖𝑡𝑡𝑒𝑑 𝑀𝑜𝑑𝑒𝑙

𝑃𝑜𝑖𝑠𝑠𝑜𝑛 𝐷𝑒𝑣𝑖𝑎𝑛𝑐𝑒 𝑜𝑓 𝑁𝑢𝑙𝑙 𝑀𝑜𝑑𝑒𝑙



Accuracy – Pseudo R-Squared
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Interpretability
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log 𝑦i = β0 + log(expected𝑖) log 𝑦i = β0 + β1x1 + β2x2 +

… + β𝑛x𝑛 + log(expected𝑖)
GLM with enhancements 

Traditional GLM LASSO Regularised GLM



Efficiency
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Model
Model Run/Train 

Time
Explanation Time

Upstream 
Efficiency

Downstream Efficiency

Traditional 
Analysis

1 min Less

Similar

• Assumption Structure 
for Projection Software

• Business 
Understanding

• Smoothness

LASSO 
RegularisedGLM

20 min More



The Actuaries Institute acknowledges the traditional 
custodians of the lands and waters where we live and 
work, travel, and trade. 
We pay our respect to the members of those 
communities, Elders past and present, and recognise 
and celebrate their continuing custodianship and 
culture.
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About the Actuaries Institute

The Actuaries Institute is the peak professional body for Actuaries in Australia. 
The Institute provides expert comment on public policy issues where there is 
uncertainty of future financial outcomes. 

Actuaries have a reputation for a high level of technical financial expertise and 
integrity. They apply their analytical and risk management expertise to allocate 
resources efficiently, identify and mitigate emerging risks and to help maintain 
system integrity across multiple segments of the financial and other sectors. 
This unrivalled expertise enables the profession to comment on a wide range of 
issues including life, general and health insurance, climate change, 
superannuation and retirement income policy, enterprise risk management and 
prudential regulation, the digital economy, finance and investment and wider 
health issues. 
  
© Institute of Actuaries of Australia 2023.​ All rights reserved.
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Thank you

Actuaries Institute
actuaries.asn.au


	Slide 1: LASSO Regularised GLMs: Enhancements for Life Insurance Experience Analysis
	Slide 2: Contents
	Slide 3: Motivation
	Slide 4: Motivation
	Slide 5: Relationship between Approaches
	Slide 6: Relationship between Approaches
	Slide 7: Relationship between Approaches
	Slide 8: Relationship between Approaches
	Slide 9: Relationship between Approaches
	Slide 10: Benefits of LASSO Regularised GLMs
	Slide 11: Interpretability
	Slide 12: Modelling Relative to a Target Table/ Assumptions
	Slide 13: Good Results Comparable to Machine Learning Techniques
	Slide 14: Variable Selection
	Slide 15: Similarity to Credibility Weighting
	Slide 16: Case Study
	Slide 17: Context and Data
	Slide 18: Considerations
	Slide 19: Accuracy – Poisson Deviance
	Slide 20: Accuracy – Pseudo R-Squared
	Slide 21: Accuracy – Pseudo R-Squared
	Slide 22: Interpretability
	Slide 23: Efficiency
	Slide 24: The Actuaries Institute acknowledges the traditional custodians of the lands and waters where we live and work, travel, and trade.  We pay our respect to the members of those communities, Elders past and present, and recognise and celebrate thei
	Slide 25: About the Actuaries Institute
	Slide 26: Thank you

