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Smartphone Federated Learning Pipeline
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A) your phone personalises the 
model locally depending on your 
usage; 
B) many users’ updates are 
aggregated; 
C) the aggregated updates form a 
consensus change to the shared 
model; and
D) the shared models are 
updated.

Google AI Blog: Federated Learning: Collaborative Machine Learning without Centralized Training Data 
(googleblog.com)

https://ai.googleblog.com/2017/04/federated-learning-collaborative.html
https://ai.googleblog.com/2017/04/federated-learning-collaborative.html


Insurance Federated Learning Pipeline
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Need to encrypt parameters but maintain the average
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Insurance Federated Learning Pipeline
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Neural Network Model Setup
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Global Model Scenario – 10 insurers, 1 models
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Insurer 0 Insurer 2Insurer 1 Insurer 9

Central 
Data Store

Share and pool 
sensitive data 
together

• Everyone trusts each other and sends their private 
data to a central body to collate together

• Central body builds model for everyone and then 
sends back to companies

• A.k.a. 1 “Global” model as it uses all the data and 
applies to everyone

Sharing is Caring



Partial Model Scenario – 10 insurers, 10 models
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Insurer 0 Insurer 2Insurer 1 Insurer 9

• No one trusts anyone
• Low volume of data used to build models which could be 

more relevant to company although may not be credible
• A.k.a. 10 “Partial” models as each company's model only 

has partial access to the whole market data

Each insurer builds their own model 
just using their data



If you could share data
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Federated Model Scenario – 10 insurers, 1 model
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Central Body
(Regulator/Auditor)

• Everyone keeps their 10th of their data to themselves
• However they securely share their parameters with 

central body
• Central body securely averages all the insurer’s 

parameters and shares back
• Bringing the model to the data rather than bringing the 

data to the model
• A.k.a. 1 “Federated” model 

“United Federation”



Comparison of results
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Comparison of results
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Comparison of results
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What’s the catch?
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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


