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Natixis Assurances
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Life, term life, disability,
dependency and credit insurance

4.3 millions customers

14 millions contracts



Background: geographical tools in
insurance.
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Geographic information systems (GIS) applied to:

Property and Casualty Insurance

Catastrophe risk evaluation:
CRESTA ZONES©

Market and strategic planing
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Map creation
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16 Banque Populaires regional banks

2927 commercial agencies

Geographical data at three levels: agency,
sector and regional direction



Solution: the Voronoi diagrams
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Ukrainian mathematician Georgy Voronoid (1868
-1908).

The aim is to separate the plain into the
convexed regions.

How it works ?



The result
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BP Val de France et BP
Rives de Paris



Geocoding
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It is a spatial representation in numerical coordinates (longitude-latitude).

Inconveniences :

Troublesome and costly process

Expensive Google Maps© geocoding
service

The General Data Protection Regulation
(GDPR) in EU law



Geocoding
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Solution:

A Pseudo-geocoding from the ZIP code
database of the French government

https://www.data.gouv.fr/
©Open Data Commons Open Database
License (ODbL)

https://www.data.gouv.fr/
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Hazard modeling
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Mortality risk



Lapse risk
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1

1https://ec.europa.eu/

https://ec.europa.eu/


Lapse risk
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Definition (Surrender)

The termination of an insurance contract by the
policyholder.

Definition (Surrender risk)

The risk of a change in the value of an insurance
policy caused by a deviation of the actual surrenders
from the expected surrenders.

1https://ec.europa.eu/

https://ec.europa.eu/


Policyholders mobility: Two types
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Local policyholder Non-local policyholder



Spatial survival model
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h(ti;β,ω, η, Yi) = exp{Xiβ+ Yi} · h0(ti;ω) (1)

where :

ti is the life time policy of the ith costumer,
Xi is the vector of covariates :
X1 = Gender, X2 = Amount assured, X3 = age, X4 = Premium.
Yi is the value of a stationary Gaussian field at the location of the ith
policyholder,
h0(ti;ω) is the baseline hazard function.



Lapse risk: seniority <= 5 years

4 - 8 June 2018, www.ica2018.org 16



Lapse risk: seniority <= 10 years
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Mortality risk
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An approach using the 13 metropolitan regions.
Cox model:

h(t;β) = exp{Xβ} · h0(t)

β is the coefficients vector.
X is the 12-categorical variable of the region names.
The hypothesis:

h(t, j1)

h(t, j2)
= exp{βk} is time-independent.



Results
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Languedoc has served as baseline region:

Nom RÃl’gion exp(Òβi) pi

ALSACE 1.182551 0.00000201175566317
AQUITAINE 0.796928 0.00000028956771103
AUVERGNE 0.848499 0.00001320143481043
BOURGOGNE 1.009777 0.785892
BRETAGNE 1.613761 0.0000000000000002
CENTRE 1.182806 0.000184
CORSE 0.487288 0.000359
ILE-DE-FRANCE 0.885835 0.000519
NORD 1.055231 0.167988
NORMANDIE 1.302248 0.00000220870559975
PAYS DE LA LOIRE 1.118808 0.013286
PROVENCE 0.679383 0.00000000000000222

Table: Cox parameters

exp
�

Òβi
�

Inf 95% Sup 95%

CORSE 0.4873 0.3283 0.7232

Table: 95% CI (Corse)



Results: Male mortality
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Results: Female mortality
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Application R-Shiny
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https://fagudeloav.shinyapps.io/APP_BP_v30/

(Open with Google Chrome if possible).

https://fagudeloav.shinyapps.io/APP_BP_v30/


Conclusions
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Geospatial analyses seem ideally suited for the life insurance

They are feasible and offer fast result interpretations

Mortality and lapse risk are fully correlated with geographical variables

It gives the possibility to use open-source software and open data

The visualization via an interactive application can enhance
decision-making

An approach by machine learning methods is also possible
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Contact details:
Fabian Agudelo

address: 4 rue des Pirogues de Bercy
75013 Paris

phone: +33 1 58 32 25 96
mail: fabian.agudeloavila@natixis.com
web: https://www.assurances.natixis.com/

Thank you very much for your attention!
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