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Seriousclaims,or exceptionalclaims,are caracterisedy the combinationof high costsand low frequency

Thethreshold abovewhich a claim will be consideredas « serious» dependson severalelements namelythe
risk class|ts sizeor the desiredlevel of riskappetite.

Statisticalmethods

There exist many
statistical methods to

segment claims
accordingto significance
thresholds and to

estimate serious claims
thresholds These
methods which mainly
derive from the Theory
of ExtremeValues(TEV)
allow to assess
exceptional events and

the losses associated:

Q-Q Plot, GertensGarbe
Method, Hill Estimator

AMSE,..
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Extractof the delegatedregulation2015 035CE¢ Article 34

« X, insurance and reinsurance companies ensure that the

aggregationof contractsleadsto homogeneousrisk groups (HRG) Homogeneity
whichreflectin anappropriateway the risksassociatedo eachof the of modelled
contractswithin thesegroups » risks Ad:ﬂgacy
sufficiencyof
The ACPRinstructions provide certain recommandationsregarding data
data processing (pattern)

Consistency

The ACPR caskinsurancecompaniedo providedetailson their estimation of
seriousclaimsthresholds

NPAO3 Actuarialstandard

Segmenting:laimsby significanceahresholdsallowsto ensurethe homogeneityof the claimstriangle and thus the
bestestimatecalculation

o Seriousclaimsthresholdsand claims BE to be measuredrelative to the homogeneityof the triangles, in particular by
analysingrom whichlevels)of seriousclaim(s)patternsstartto differ (if necessary

o Seriouglaimsthresholdsand premiumsBE to be alignedon pricingusingthe theory of extremevalues(meanexces$lot,X).
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Methodologyfor choosingthresh

Sometheoritical elements
General
Datareprocessing
Optimal thresholdsalgorithms
Analysis& decisionmaking
Calibration
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METHODOLOGORCHOOSINGHRESHOLDS

Sometheoritical elements(1/3)

« Visuak» methodsdedicatedto :

A Thestudyof seriousclaims,

A Tailend distribution,

A Anddeterminingseriousclaimsthresholds

Q-Q Plot @dequacyof distributions)

distribution to atheoritical model

The QuantileQuantile Plot (Q-Q Plot) is a graphical
method used to assessthe relevance of a fitted

QQplot
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A fedtifador

Thisgraphicalmethod for determiningthresholdsrelieson the stability
property of the GeneralisedParetoDistribution (GPD)

alpha (Cl, p =0.95)
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Sometheoritical elements(2/3)

« Visualb» methodsdedicatedto :
A Thestudyof seriousclaims,
A Tailend distribution,
A Anddeterminingseriousclaimsthresholds

GertensGarbéviethod

Thismethod is usedto determinethe starting point
of the extremeregionand providesan estimationof
the optimalthreshold

Gerstengarbe Plot
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AMSE- AsymptoticMean SquaredError

This method is used to determine the threshold
that minimisesthe meanquadraticerror.

AMSE

1322902.04778
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« Visualb» methodsdedicatedto :
A Thestudyof seriousclaims,
A Tailend distribution,
A Anddeterminingseriousclaimsthresholds

Mean Excess Plot PickandsBalkemade HaanTheorem

Thismethod allowsto visualisethe mean excesgunction
(MeanExcesgplot).

Fora GeneralisedPareto Distribution (GPD)this function
becomedinearstartingfrom the threshold

This theorem suggeststhat for a « big enough »
threshold the GPDis a good approximationof the
excesdlistribution.

Graphe Mean Excess Plot
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By choosinga convenient threshold, the GPDcan
be adjusted to the data set (for instance to the
claimsthat exceedthe threshold).

;r e
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ByHomogeneouRisks Group

U °
° ©
co@ 9. | |
~ — ~ Adjustementof Input
Choiceof the ® . Projection ofultimate economicalnflation, Statistical
° observationwindow values €¢laim/claim) regulatqr_yinflat_ion, Methods
@ ® Underwritingpolicyz X Tool (EVT)
i BON R = =
Steps
3 Choiceof historicaldata 0 Visualisationof the shape of the Mean ExcessPlot
y : . Linearity?
o Constructhmf asuccesswe.mnl.JaIpaym.entsdatabase o Checkinghe consistencyof the thresholdsresultingfrom
o Reprocessingf dataand projectionof ultimate valuesand eachmethods
«Aslf » o Checkingthe stability of the Hill plot and of the GPD
0 Importing datainto the « threshold» tool - Applicationof 5 gset:lrgi?)ti(ljitrizsand analysiqultimate valuesorder ¢ inflation
P (0] ’
statisticalmethods(ExtremeValueTheory- EVT) stability, 5 major claims<)
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Datareprocessing lllustration

A Choiceof historicaldata: 2006to 2017

A Constructionof a databasewith successivannualpayments

. Vision 2017
Vi 2017 . .
ston > With successivannualpaymentsfrom the
occurrence okachclaims
A Projection of ultimate values(claim/claim) of new data base Inflation correctionaccordingto the date of payments

«Vision2017» accordingio occurrenceyear
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Charge d/d vieillie = Charge d/d vieillie

83,72 M€
75,62 M€
67,45 M€
119,04 M€
72,50 M€
98,70 M€
105,37 M€
78,40 M€
102,10 M€
142,28 M€
90,79 M€
83,69 M€

106,02 M€
93,28 M€
79,64 M€

132,98 M€
82,18 M€

107,01 M€

111,13 M€
82,48 M€

104,91 M€

143,45 M€
91,11 M€
83,69 M€

26,6%
23,4%
18,1%
11,7%
13,3%
8,4%
5,5%
5,2%
2,8%
0,8%
0,3%
0,0%

Variation (%)

Survenance  Charge d/d observée Charge d/d vieillie = Variation (%) Survenance
2006 79,52 M€ 83,72 M€ 5,3% 2006
2007 71,47 ME 75,62 ME 5,8% \ ‘%2007
2008 63,28 M€ 67,45 M€ 6,6% \‘\ % 2008
2009 111,35 M€ 119,04 M€ 6,9% X’ \,\—/ 2009
2010 68,08 M€ 72,50 M€ 6,5% 2.8 \:\_, 2010
2011 93,12 M€ 98,70 M€ 6,0% A\ 2011
2012 98,47 M€ 105,37 M€ 7,0% L,;)\&_,\\' 2012
2013 73,33 M€ 78,40 M€ 6,9% N\ 2013
2014 94,97 M€ 102,10 M€ 7,5% "\ \\\&J ~ 2014
2015 135,91 M€ 142,28 M€ 417%\\ M 2015
2016 84,77 M€ 90,79 M€ 7,1% \/ 2016
2017 50,27 M€ 83,60 M€ 41,2% 2017
Indexadaptedto HRG exemple Consumer Pric
Index - Repairof personalvehicules
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AMSEquadraticerror minimisation) & GerstengarbePlot

AMSE

{322502.04770
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| Threshold: 250K | Threshold: 325K
R Lol SeveritycalibrationComparison o

'g,
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: :
) — !

h 0002 0.005 M;'U N;ZII 0.050 0.100 0. E‘W l]le 10‘00 . " q::,. Perisa - -

Retum Pencd

™ Frequency calibratio@omparison

serious
Average claims Average claims
27 6 247

Variance Variance
343 259

Poissoradjustmenterror 1,77 Poissoradjustmenterror 1,43

Attritional Comparison

Normale Gamma P-valueg Normale Gamma
Attention : Thecomparisonis
! ! not immediate ! 1 1
0,011 0 0,01 0
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Scoringand optimisation of nonpr
reinsurance

o Approach
o « Traditional» XS ol.oss& Multi-line XS ol oss
o Scoringof « Traditional» XS ol.oss& Multi-lin oloss
o Initial T-P Motor line reinsurancestructure
— ¢ Initial P&C linereinsurancestructure
o XS ofLossResults
o Multi-line XSTreatyResult
o Perspectives and Limits
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Application fortwo insurancdines

« Third-party motor insurance» and «Property & Casualtyinsurance» lines

Approach

Simulation of the scenarii fdroth insurancdines

Inclusion of thedependencystructure onannualclaims

Checking theptimality of the current XS

Scoringand inclusion ofhesetreatiesin orderto obtainthe reassuredlaims

Scoringand inclusion of a muHine treaty (aggregateXL)belowthe individualretention limit

To o Do Do o
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« Traditional» XS of.oss& Multi-line XS of.oss

o « Traditional» XS of oss

This type otreaty allowsto cedethe amounts
exceedinghe retention D to thereinsurerup to the
capacitylimit P.

Foreachclaim& , theamountfor whichthe
reinsurerisliableis:

m §oXs) 0
O <O 0 N0 ® 0
0 00 0

atlt ot oMl

Distribution de la charge de sinistralité brute et nette de réassurance 30M XS 4M

Frequency
10000 20000 30000

0

T f T T 1
4.0e+07 6.0e+07 8.0e+07 1.0e+08 1.2e+08

charges

ILLUSTRATION OF THE IMPACT ORSHEEATONTHIRDPARTWOTOR
CLAIMS (UNIT-XXES=EURO)

TE:Y:YJ Non-Life Insurance

Multi-line XSreaty (AgaregatexL)

o}

O¢

Coversseveralinsurancdines
Allowsto protect againstmid-sizedclaimsandthe
riskof supfrequency
Parameters franchise and maximumannual
obligationsretention and capacityfor eachline
Necessityto aggregatethe claimsfrom several
lines

8  Independencenypothesis

8 Inclusion ofdependency

N

2::{:: 2::::: Aggregate 15XS 5
4
AggXs - 0 5 2
1
ILLUSTRATION OF A MULINETREATY
RC DAB
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Scoringof « Traditional» XS ot.oss& Multi-line XS of.oss “Eakall Non-Life nsurance

5  Scoring of XBeaties 6  Scoring of Multine treaties (AggregatexL)
'O: retention; U capacityof XQreaties 0: seriousclaimsthreshold . _ .
“(Of & & QYQN@Q ) M (B w) M )z M) Per simulatiorscoring

Wi )M e o 0 scenarios)Y: aggregateclaimseligiblefrom scenarioQ

If&d  followsaGenerelisedPareto distributionthen : VI("Y h ) -B a qa (OG)Y 000 m) rb o) 6]0
“ (Of ¢ & Q6)Qé 2 (p L) )) o
&
« N ( N _ o of
(OfD) 1{—[(p ~—) (e ) ]}  °1 e
E o
& 8y
m ® *.78 8
3 o S
: oty
5 o 0., "8ag,
1 — portée ilimité
— portée 20M
o o — portée 5M
T T T T T T
1e+06 2e+06 Je+06 4e+06 Be+06 Be+06

priorité

AADANnualAggregateDeductible
AALANnnualAggregatelimit

EXAMPLE OF X8EATIESCORINGHIRBPARTYWOTORLINE)
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Initial =P Motor line reinsurancestructure YA Non-Life Insurance

A Initial structure «30M XS 4M»

Rentabilité-Risque Rentabilité-Risque

0085
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0045
0045

rentabilité moyenne
rertabllité moyenne

003

T R SR T B |

0038

o Currentplan efficiency « 30M XS4M »

: 5000 GBS GOLQNQQE T 61 GE BQ
0L Qi 000 QWéet——g— . . =,
5 . 8 pooo s o o OROD QO'¥QABE( 01 OE OQ
DIS D‘ﬂ D‘? CI‘H CI‘E 1‘D 05 ﬂ‘E ﬂ‘? ﬂ‘B qu |IC|
‘VaR 99% par rapport & la VaR 99% sans réassurance TVaR 95% par rapport & la TVaR 95% sans réassurance
Rentabilité-Risque
E | — Priorité fixée a 4M
< ~—— Partée fixée a 20M ) X
2 | o Eachpoint on the graphcorrespondgo a XSReinsurancelan
2 : o The deductiblesvary from 1Me to 10a € with incremetingsteps of
&2 0,5a €
5 8 o The capacitiesvary from 10a € to 30Me with incremeting steps of
B 25a €

1
@

o

o

05 0.6 07 08 0.9

VaR 99% par rapport & la VaR 99% sans réassurance

CLOUREPRESENTATIORPROFITABILITRMSK FOR-PMOTORLINE
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SCORINGND OPTIMISATION OF NBROPORTIONAEINSURANCE

Initial P&C lingeinsurancestructure

A Initial structure «llimited XS 4M»

Rentabilité-Risque Rentabilité-Risque

s s
2 2
3 3
£ = £ =
5 =5 7 5 = 7
E E
2, FIR.
5 B 5 5
E = E =]
e e
5 5
w |7 g |
- T T T T T T T T - T T
03 04 05 06 07 08 09 10 04 05 06 07 08 09 1.0
VaR 99% par rapport a la VaR 99% sans réassurance TWVaR 95% par rapport a la TVaR 95% sans réassurance
Rentabilité-Risque
. P " = oo
2 | —— Priorité fixée a 2.5M PRETS P
< 7| —— Portée fixge a 40M P 5
— F@ s
@ s
s =
2 o
5
£
S a
g = 4
= -
o
o
s |
=

0.3 0.4 0.5 0.6 0.7

VaR 99% par rapport & la VaR 99% sans réassurance

CLOUIREPRESENTATIORPROFITABILITRMSKFOR P&C LINE
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Eachpoint on the graphcorrespondgo a XSReinsurancelan

The deductiblesvary from 1a € to 10a € with incremeting steps of
0,5a €

Thecapacitiesvaryfrom 40Me with incremetingstepsof 2,5a €
«40M XSAM » plan provedto be efficient
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Application du traité XS sur la sinistralité grave RC Application du traité XS sur la sinistralité grave DAB

20607

| MCY ) Hoyo@dy|mn

] MCY® ) mMomnPOH|T p

10807

0e+00 2008 4e0B 68 Bel8
1

0.0e400

T T T T T T T T T T T T
0e+00 1e+07 2e+07 3e+07 4e+07 5He+07 Ge+07 0e+00 1e+07 2a+07 3e+07 4a+07

Application des traités X5 sur la sinistralité agrégée RC et DAB

Density

Og400 2e-08 de-08 Ge-0B

Y Gross claims

T T T T T T
Oe=00 1e+07 Ze+07 3e=07 4207 Se-07 Be+07 Reassured claims

N = 1000000 Bandwidth = 3.451e+05

APPLICATION OF XBEATIES

Average VaR TVaR
95 95

EEECECISTIM  19556.992 31511.804 38.280.267 53581971 41218922 48000610 62885246
21.119.153 29.223.793 31.924.773 37.239.192 32.818.733 35.191.431  40.021.286
+8% -7,26% -16,62% -30,50% -20,37% -26,68% -36,36%
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XS oLoss& Multi-line XSTreatyResults

Application des traités XS et du multibranche X5 n®2 sur la sinistralité agrégée RC et DAB

sinistralité brute
T sinistralité réassurée XS
sinistralité réassurée XS + miitianches

Density
Be-08 Ge-03

42-08

2e-08

Oe+00
1

T T T T T T T
0e+00 1e+07 2e+07 3e+07 Le+07 Se+07 Be+07

N=1000000 Bandwidth = 3.451e+05
IMPACT OF A SECOND MULINETREATYNAGGREGATEDLAIMS

-_

XSRelnsurecbIalms 21.119.153 29.223.793 31.924.773 37.239.192 32.818.733 35.191.431

Multl -line XS 21.409.713 27.770.683 29.754.978 33.805.468 30.465.049 32.262.727

-8,32% -9,66%

Variationrelative to XS +1,37% -4,97% -6,80% -9,22% -7,17%
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N
Multi line intervening below the deductiblesof the
XStreaties

y,
T-P Line | P&C Line
Deductible 2M 1M
Capacity 2M 3M

Non-Life Insurance
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