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Context from Gl Pricing

Analytic In_npvatl(_)n: The imperative for ” GLM
accurate pricing drives the development *§ Universally used
and adoption of new analytic techniques. < | Robust partia
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Reserving as a GLM

. . Actuarial reserving gim !, Q,
* Plenty of actuarial reserving research
tO ShOW that the Chal n_ladder Can be Q Al E News [E)Images ) Shopping [ Videos i More Settings  Tools
form u Iated aS a G LM ) About 43,200 results (0.32 seconds)

Generalized linear models (GLMs) are becoming popular statistical analysis methods
to estimate loss reserves. However, most of these models are aggregate reserving
methods based on loss development triangles, which do not use information on the

- From Gl Pricing we know that Machine e procsssss moany

H www. researchgate net » publication » 320559204_A_Loss_Reserving_. .
Learnlng (GBMS and Neural NGtWOka) (PDF) A Loss Reserving Method Based on Generalized Linear ...
outperforms GLMs.

@ About Featured Snippets B Feedback

www.actuaries org.uk » documents » practical-use-glms-reserving v FDF
Presentation title - Institute and Faculty of Actuaries

* So where are all the Machine Leaming [l om s gy » v e
In reserving papers? ~
GeS,
AN

Institute
and Faculty
of Actuaries

12 March 2020 4


https://www.google.co.uk/search?safe=off&rlz=1C1CHBF_en-GBGB818GB818&q=Actuarial+reserving+glm&spell=1&sa=X&ved=0ahUKEwjcmL6-yMzeAhUlLcAKHbJWC2sQBQgwKAA&biw=1920&bih=1040
https://www.google.co.uk/search?safe=off&rlz=1C1CHBF_en-GBGB818GB818&q=Actuarial+reserving+glm&spell=1&sa=X&ved=0ahUKEwjcmL6-yMzeAhUlLcAKHbJWC2sQBQgwKAA&biw=1920&bih=1040

Reserving & Machine Learning
« 2017 to 2019 have been vintage years

Swiss Finance Institute
Research Paper Series
N°16-67

s:fi

ACTUAIRES 100 % DATA SCIENCE

NON-PARAMETRIC INDIVIDUAL
CLAIM RESERVING IN INSURANCE

MAXIMILIEN BAUDRY" & CHRISTIAN ROBERT

| T
Data Anatytics 5 Models for insurance

*DAMI Chair & Universita Lyon 1 - ISFA http:/fchaire-dami.fr

AMachine Leamning
[10SS

DeepTriangle: A Deep Learning Approach to Loss
Reserving

Kevin Kuo™

¢ RStudio, 250 Northern Ave, Boston, MA 02210, United States

Abstract

We propose a novel approach for loss reserving based on deep neural networks.
The approach allows for jointly modeling of paid losses and claims outstanding,
and incorporation of heterogenous inputs. We validate the models on loss
reserving data across lines of business, and show that they attain or exceed the
predictive accuracy of existing stochastic methods. The models require minimal
feature engineering and expert input, and ean be antomated to produce forecasts

|
at a high frequency. @P) .
Keywords: loss reserving, machine learning, neural networks ESE§ InStltUte
JEL: G22 ) S SIS | and Faculty
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Reserving & Machine Learning

Date
2016 _09

2017_03

2017

2017_12

2018 05

Title

Machine Learning
Framework for Loss

Reserving
Machine Learning in

Individual Claims
Reserving

Individual claim
Development with

Non parametric
individual claim

reserving in
insurance

Deep Triangle

Author
KPMG

WUTHRICH

ASTIN

BAUDRY

Rating

4

v

Comment

GBMs with aggregated
data old approach to
tuning and validation

Individual claim
transactions with decision
trees but no IBNR

Old school Neural
Networks on claim

ML plus external data and
IBNR, no code!

RNNs and code shared
but complex!

Growing number of good
papers available up to 2018

Even more during 2019

But awareness and
accessibility can be difficult
especially if you are new to
Data Science.
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https://www.casact.org/education/clrs/2016/presentations/AR-1_1.pdf
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2867897
http://www.actuaries.org/ASTIN/Documents/ASTIN_ICDML_WP_Report_final.pdf
http://campus.univ-lyon1.fr/dami/files/2017/11/Reserving.pdf
https://arxiv.org/pdf/1804.09253.pdf

BAUDRY: Non Parametric individual claim reserving

Maximilien@DAMI .mmy

oéo ACTUAIRES 100 % DATA SCIENCE
PhD Student
Paris, lle-de-France. France U 0 O

e« e NON-PARAMETRIC INDIVIDUAL
Home Compettions ) Kemels 2 Discssion (5 Followers  Gontct Use CLAIM RESERVING |N INSURANCE

« Kaggle Master and PhD Student @ DAMI

Paris. MAXIMILIEN BAUDRY' & CHRISTIAN ROBERT
« Expert knowledge in Machine Learning and X
Natural Language >
Data Analytics = Models for Insurance
* Supervisor Prof Christian Y Robert, provides | U o

Actuarial background.
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http://campus.univ-lyon1.fr/dami/files/2017/11/Reserving.pdf
http://campus.univ-lyon1.fr/dami/files/2017/11/Reserving.pdf

BAUDRY: Non Parametric individual claim reserving

Baudry’s approach uses extra info beyond traditional “triangle” style claims data.

Underwriting date
Exposure to reserve date
Policy Risk factors
External info at UW date

External info at Occurrence date

External info at Report date

Claim history up to valuation date

RBNS uses (Top, ti — Top, 1, p. By 0 By s B s I20p)

« Explicit use of this extra data,
provides opportunities...

— for the method to give improved results

— to aid better understanding of influences
on claim development

IBNR uses {TDJ;, ti — Top. Fi p. ‘E-ﬁu.p} Z‘%g Institute
A
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Transactions and claims relating to individual
policies are binned into discreet time periods, by
UW time = rows and Calendar time = cols.

TRAINING DATA = 1 TEST / PREDICTION 1= 1

B &

12 March 2020

Presenting triangular data in
a way machine learning can
use is essential to success.

Format of data can be
difficult to get used to if you
come from a traditional
triangle world.
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I'm a software engineer and R evangelist building open source tools for big data

analytics, machine leaming, and productionizing ML models. Prior to working on
software full-time, | was in insurance, and | still actively participate in actuarial
Kevin Kuo science research and present at industry conferences.

Software engineer at R Studio (references
JJ Allaire and Francois Chollet).

Associate of CAS, previous employment in
Insurance with KPMG.

Co-author of 2016 KPMG Machine Learning
Framework for Loss Reserving paper.

12 March 2020

DeepTriangle: A Deep Learning Approach to Loss
Reserving

Kevin Kuo®

¢ fStudio, 2850 Northern Ave, Boston, MA 02210, United States

Abstract

We propose a novel approach for loss reserving based on deep neural networks.
The approach allows for jointly modeling of paid losses and claims outstanding,
and incorporation of heterogenous inputs. We validate the models on loss
reserving data across lines of business, and show that they attain or exceed the
predictive accuracy of existing stochastic methods. The models require minimal
feature engineering and expert input. and can be automated to produce forecasts
at a high frequency.

Keywords: loss reserving, machine learning, neural networks
JEL: G22
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https://arxiv.org/pdf/1804.09253.pdf
https://arxiv.org/pdf/1804.09253.pdf

KUO: Deep Triangle

Kuo’s approach uses a special form of Neural Network which is ideally suited to
sequential data.

* Applied to aggregated triangular industry data and code shared.

* Able to apply to own company data and replicate the results.
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Member interest in ML and Al continues to grow.

Many more papers have been released since
those highlighted here.

Working party set up to: Al in Actuarial Science

Ronald Richman

Understand market position in ML adoption

Perform literature review

Undertake new areas of research

Answer common questions on ML techniques
Consider data requirements and source for ML
Consider Trust and Ethics implications nstitute
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GLM

Exciting opportunities ahead with
clear parallels to Gl Pricing.

GLM , GBM and Neural Network
approaches to reserving all
maturing rapidly.

Path to adoption in Reserving
could well be easier than Pricing.
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Questions

The views expressed in this [publication/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 [publication/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 [publication/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
[publication/presentation] be reproduced without the written permission of the IFOA [or authors, in the case of non-IFoA research].
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