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In a Nutshell
A Classical Pricing Process in Motor
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Source: Lukas Hahn, "Tarifierung in der Schaden-/Unfallversicherung - Erganzung klassischer Tarifierung durch moderne Data-Analytics-Methoden", DAV Annual Conference 2019 in Disseldorf, Germany,
on 25 April 2019, Section "Actuarial Data Science", https://aktuar.de/veranstaltungen/unsere-veranstaltungen/uebersicht/_layouts/15/MyAccount/CongressDetails.aspx?eventno=REC19JTG
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In a Nutshell

A Classical Pricing Process in Motor
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GLM Regularization
Punish the Complexity!

Definition: Generalized Linear Model (GLM)

-t Probability distribution  f(Y; 6, ) = exp (Y9 b0) 4 ¢(y; qb))
Link function g: R— R s.th.p = g(p) with p =E(Y)
Linear predictor n=XB=00+6X1+...+8,.X

Estimate /3 usmg maximum likelihood:
Sta

0(B; i i) = ——Zlogf yi | zi, 8) — min

@ Introduce penalty term to punish complexity (reduce overfitting):
Epen(ﬁ;yia Ly, )\) - E(ﬁayzaxz) + Q()Gla sy Bm) — min

Components: |
Regularization Parameter \ > () to balance Q:R™ — R,
 punishment Q(5y, ..., 3,) of complexity and for parameters (51,..., Bm
- fit of likelihood 4(3; y;, x;) to the data (without intercept)

Technical prerequisites: Standardize variables y; to allow for comparison of the magnitude of 8

Source: Lukas Hahn, "Tarifierung in der Schaden-/Unfallversicherung - Erganzung klassischer Tarifierung durch moderne Data-Analytics-Methoden”, DAV Annual Conference 2019 in Disseldorf, Germany
on 25 April 2019, Section "Actuarial Data Science", https://aktuar.de/veranstaltungen/unsere-veranstaltungen/uebersicht/_layouts/15/MyAccount/CongressDetails.aspx?eventno=REC19JTG
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Now it is Time for an Example

The LASSO

LASSO: Least Absolute Selection and Shrinkage Operator (Tibshirani, 1996)
e Penalty Function: ¢/, norm
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Source: Lukas Hahn, "Tarifierung in der Schaden-/Unfallversicherung - Erganzung klassischer Tarifierung durch moderne Data-Analytics-Methoden", DAV Annual Conference 2019 in Disseldorf, Germany,
on 25 April 2019, Section "Actuarial Data Science", https://aktuar.de/veranstaltungen/unsere-veranstaltungen/uebersicht/_layouts/15/MyAccount/CongressDetails.aspx?eventno=REC19JTG
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One Method to Rule Them All
Allowing for All Types of Variables

e The pricing app makes use of a regularization technique that allows for all types of variables.

e The method was first proposed by the Institute for Financial and Actuarial Sciences (ifa) at the
DAV Annual Conference 2019 in Dusseldorf, Germany.

--:Q:- Main idea (ifa): Regularization of an extremely large design matrix
+ Use clever dummy/contrast coding to enable S R N _'_\ Hmmmmﬁﬂ

. . . 1 1 1 1
adaptive learning of non-linear structures L0 o 0 43-yearold .. 1 1 1 0 0

« Allow for main effects and interactions 000 1
. .. 1 10 0 44-year-old .. 1 1 1 1 O

* You think this is too complex? 111 1

= Bring in the LASSO!

) Example: Contrast coding for
staircase functions

] OPtions: Remaining model calibration

« Global penalty budget A
» Coding setup per variable: staircase, stepwise linear, or hybrid
+ Optional: Manual adjustments per variable

’,,?‘ Result: Data-driven GLM modeling

« Simultaneous and coherent allowance for variables of different types

+ Objectively data-driven and increasingly automized modeling process

+ Integrated feature selection, binning, transformations, interactions, ...

+ Well-known model output for visualization, interpretation, and integration in existing pricing processes

Source: Lukas Hahn, "Tarifierung in der Schaden-/Unfallversicherung - Erganzung klassischer Tarifierung durch moderne Data-Analytics-Methoden", DAV Annual Conference 2019 in Disseldorf, Germany,
on 25 April 2019, Section "Actuarial Data Science", https://aktuar.de/veranstaltungen/unsere-veranstaltungen/uebersicht/_layouts/15/MyAccount/CongressDetails.aspx?eventno=REC19JTG
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Live Demo

Motor Case Study with Realistic Data
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Thank you
for your attention!

L". Dr. Lukas Hahn

SV SparkassenVersicherung Stuttgart

LowentorstraRe 65

70376 Stuttgart

® lukas.hahn@sparkassenversicherung.de
EWSparkassen @sp g

Versicherung +49 711 898-43765
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