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Research Background
1. UCL has two major PhD centres:

• CDT in Financial Computing & Analytics

• CDT in Foundational AI

2. UCL Actuari project aims to provide the insurance industry with software solutions that enable 
companies to exploit advances in machine learning(e.g. LSTM, GANs, Transfer/Meta Learning) 

3. UCL is building a pioneering analytics platform: 

• Template library for Insurance applications (Python)

• Federated Learning algorithms Templates

• Visualisation Templates

4. About me: 

• PhD Researcher at UCL

• Background: MSc in Mathematics

• Experience : Qualified Actuary, 5 years of industry experience
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Agenda

1. Data Visualisation for Insurance

2. Visualisation Libraries in Python

3. Interactive plotting in Python

4. Bokeh basics (open source visualisation Library)

5. Interactive plotting examples

6. Conclusions
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Data Visualisation for Insurance

• What is Data Visualisation ?

• Is it important ?
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• Available Technology



Visualization Libraries for Python
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Static images files Interactive visualizations
Matplotlib Bokeh

Seaborn Plotly

Pandas Dash



Interactive plotting in Python ( using Bokeh open source)
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Bokeh basics
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Interactive Histogram: Hover Tool
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Interactive Histogram: Checkbox Tool
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Interactive Histogram: Slider and Range Slider
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Interactive PCA
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Interactive PCA
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Conclusions

UCL Actuari project:

1. The importance of Data Visualisation

2. UCL InsurTech Analytics platform:

• Template Library for Insurance applications

• Visualisation Templates

3. If you are interested in collaborating please contact:

Malgorzata Smietanka: malgorzata.wasiewicz.17@ucl.ac.uk

Prof. Philip Treleaven: p.treleaven@ucl.ac.uk
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The views expressed in this presentation are those of invited contributors and not necessarily those of the IFoA. The IFoA do not endorse any of the views 
stated, nor any claims or representations made in this presentation and accept no responsibility or liability to any person for loss or damage suffered as a 
consequence of their placing reliance upon any view, claim or representation made in this presentation. 

The information and expressions of opinion contained in this publication are not intended to be a comprehensive study, nor to provide actuarial advice or advice 
of any nature and should not be treated as a substitute for specific advice concerning individual situations. On no account may any part of this presentation be 
reproduced without the written permission of the IFoA [or authors, in the case of non-IFoA research].

Questions Comments


	Data Science Seminar�- Usage of data science approach
	Agenda
	Introduction
	Data Science - Schedule
	�Data Science – Schedule��
	Establishing a Data Strategy�DATA CULTURE, DATA MANAGEMENT & DATA RISKS�Slides not available upon request of the speakers ��DUPRO�
	Data Engineering for Insurance �Slides not available upon request of the speakers
	Machine learning applications to non-life pricing
	Machine learning applications to non-life pricing
	Speaker
	Slide Number 11
	Agenda
	Generalized Linear Models are still widely used by insurance companies for non-life predictive modelling
	Generalized Additive Models allow to model continuous variables 
	Slide Number 15
	Agenda
	What is machine learning?
	Comparing traditional statistical inference and ML approaches
	Agenda
	Overfitting deteriorates the predictive power of the models…
	… goodness-of-fit indicators already help in dealing with overfitting…
	…which can be improved by separating the data into a training set and a test set	
	Agenda
	A first simple ML model: Classification and regression trees (CART)
	Regression Tree Algorithm
	Agenda
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Decision trees: pros and cons
	Agenda
	Introduction to neural networks 
	Slide Number 34
	Neural networks: pros and cons
	Agenda
	Using synthetic data to compare pricing techniques
	GLM fail to adequately capture the interaction between age and power
	GAM do not significantly improve GLM results
	By construction of the model, regression trees are able to capture the interaction between age and power
	When used with adequate values of the parameters, Bagging allows to improve the predictive power…
	… which is also the case of Gradient Boosting Machine
	Neural Networks are also able to capture non-linear effects but in a different way than tree-based method 
	The method which gives the best results highly depends on the type of data and tests should thus be performed to determine the more adequate model
	Comparing traditional statistical inference and ML approaches
	Making machine learning techniques interpretable 
	Making machine learning techniques interpretable 
	Goals of this presentation
	Agenda
	Some machine learning techniques are black boxes and interpretation of the results can be quite difficult
	Understanding the results of ML models is nevertheless key for sound business decision-making as many stakeholders use the results of the models
	Agenda
	Global vs local Interpretability of ML techniques
	Global Model Interpretation �Features Importance
	Global Model Interpretation �Partial dependence plot
	Global Model Interpretation �Partial dependence plot
	Global Model Interpretation �Partial dependence plot
	Global Model Interpretation�Detection of interaction between variables with H-Statistics
	Global Model Interpretation�Detection of interaction between variables with H-Statistics
	Global vs local Interpretability of ML techniques
	Local Interpretability for a Single Prediction
	Agenda
	How to make the most of ML techniques?
	How to make the most of ML techniques?
	Technical pricing is not the only application of ML techniques: ML could also help to boost the underwriting  and portfolio management process
	Profitability analysis tool    �Tree-based techniques can be used to compare Risk Premium and Commercial premium
	Competition analysis tool    �Tree-based techniques can be used to identify positioning on market segments and capture price differences 
	Client behavior    �ML techniques can help improve the logistic regression
	Data Visualisation in Insurance
	Research Background
	Agenda
	Data Visualisation for Insurance
	Visualization Libraries for Python
	Interactive plotting in Python ( using Bokeh open source)
	Bokeh basics
	Interactive Histogram: Hover Tool
	Interactive Histogram: Checkbox Tool
	Interactive Histogram: Slider and Range Slider
	Interactive PCA
	Interactive PCA
	Conclusions
	Questions
	Refreshments 
	Pricing and commercial applications in Life/Health insurance
	Introduction
	Survey results
	Milliman survey on the use of data science
	Key takeaways from survey
	Results from our Client Survey
	Results from our Client Survey
	Results from our Client Survey
	Applications in life (re)insurance
	Data Science Applications for Life (Re)insurance
	Data Science Applications for Life (Re)insurance
	Data Science Applications for Life (Re)insurance
	Data Science Applications for Life (Re)insurance
	Data Science Applications for Life (Re)insurance
	Automated Underwriting
	Slide Number 99
	Slide Number 100
	Slide Number 101
	Slide Number 102
	Actuarial & Data Science Partnership�
	Slide Number 104
	Slide Number 105
	Slide Number 106
	Questions
	Data Science in Life Reserving�Slides not available upon request of the speakers����
	Proxy Modelling with the use of �Machine Learning Algorithms
	It has been said that actuaries were the first data scientists
	Motivation
	Agenda
	What will we cover?
	1. Defining Proxy Modelling�
	Monte Carlo Simulation
	Monte Carlo Simulation
	Monte Carlo Simulation – Problem Statement
	Proxy Modelling (aka Curve Fitting)
	2. Current Approaches�
	Models used in practice
	Review of current approaches
	Algorithm
	Algorithm
	Algorithm
	Algorithm
	3. Machine Learning Algorithms��
	Machine Learning Algorithms
	Lasso
	Random Forest
	Feed-forward Neural Networks
	Results: Scores
	Results: Scores 
	Results: Residuals plots
	Results: Learning Curve
	Results: Hyperoptimization
	4. Interpretability�
	Black-box-ness
	Explainable AI: BreakDown Plot
	Explainable AI: CeterisParibus Plot
	5. Challenges and Outlook��
	Challenges and Outlook
	Questions
	Refreshments 
	Enterprise Machine Learning Pipeline
	Challenges
	Slide Number 146
	Objectives of Machine Learning Pipeline�
	Gartner Analytics Ascendancy�
	Data Science use cases in Insurance
	Enterprise Machine Learning Pipeline�The Architecture�
	Slide Number 151
	Slide Number 152
	Business Problem
	Data Module
	Modelling Module
	Modelling Module
	Deployment Module
	Monitoring Module
	Enterprise Machine Learning Pipeline�The Flow�
	Pipeline Automation and Management
	Pipeline Automation: Dashboard
	Pipeline Governance
	Action
	Questions
	Introduction to Insurtech
	Insurance + Technology = Insurtech
	The technologies
	The changing nature of risk
	Impacts Across The Insurance Value Chain
	Growth in Insurtech Investment
	The Insurtech Unicorns
	The Insurtech Unicorns
	The Insurtech Unicorns
	The Insurtech Unicorns
	The Insurtech Unicorns
	A shift in focus
	The Future
	Questions
	The Practical Applications of IoT in Life Reserving
	Agenda
	Introductions
	Introductions
	Understanding IoT
	Definition
	IoT through the years
	So what does this mean for insurers?
	However, insurers lag in using insights from new data sources
	Within health and well-being, there are gaps in insurers’ offerings
	Life insurance applications
	Current state – insurer investment
	Current state – What is actually being used in Life/Health today
	Future state – Where do we see it going?
	Future state – Where do we see it going?
	EY’s IoT journey
	IoT Acres – EY hackathon prototype
	Data lakes, Clouds, Wearables – What does this mean for Life Reserving?
	Data lakes, Clouds, Wearables – What does this mean for Life Reserving?
	Questions
	Image, Video and Audio applications
	Overview
	Image
	Video
	Audio
	Application to �non-insurance industry
	What is out there?
	Amazon Go
	Amazon Go – Checkout Free supermarket
	Onfido
	Onfido – Identity Checks
	Onfido
	Onfido
	Apple
	Apple - Siri
	Satellite Imagery
	Satellite Imagery
	Automated Image Processing: Application to Insurance
	What benefits does image processing bring to insurers?
	Some Current Uses in Insurance
	Image Data Conversion/Processing
	Example 1: Analysing Geospatial Imagery for Property Insurers to support Underwriting/Pricing
	Example 1: Analysing Geospatial Imagery for Property Insurers to support Underwriting/Pricing Ctd.
	Example 2: Automatic Car Damage Assessment
	Example 2: Automatic Car Damage Assessment Ctd.
	Questions
	Refreshments 
	Machine Learning in GI Reserving
	Contents
	Context from GI Pricing
	Reserving as a GLM
	Slide Number 230
	Reserving & Machine Learning
	Slide Number 232
	Slide Number 233
	Slide Number 234
	Slide Number 235
	Slide Number 236
	Slide Number 237
	Slide Number 238
	Questions
	Data Science Seminar��Overview of the IFoA Certificate in Data Science
	Data Science - The challenge for Actuaries
	What we have
	The new skills
	Data Science - The challenge for Actuaries
	Data Science – The challenges for the IFoA
	Slide Number 246
	IFoA - Certificate in Data Science - Content 
	IFoA - Certificate in Data Science - Structure
	IFoA - Certificate of Data Science - Timetable
	IFoA - Data Science – the future
	Questions
	�Close  ���

