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INTRODUCTION

Seriousclaims,or exceptionalclaims,arecaracterisedby the combinationof highcostsandlow frequency.

Thethresholdabovewhich a claim will be consideredas« serious» dependson severalelements, namelythe
riskclass,its sizeor the desiredlevelof riskappetite.

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,...

Statisticalmethods
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GertensGarbeMethod

AMSE (AsymptoticMeanSquaredError)

Hill Estimator
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INTRODUCTION

Homogeneity
of modelled

risks Adequacy
and 

sufficiencyof 
data 

(pattern)

Consistency

Extractof the delegatedregulation2015/ 035CEςArticle 34

« Χ, insurance and reinsurance companies ensure that the
aggregationof contracts leads to homogeneousrisk groups (HRG),
whichreflect in anappropriatewaythe risksassociatedto eachof the
contractswithin thesegroups. »

The ACPRinstructions provide certain recommandationsregarding
data processing.

ǒ Seriousclaims thresholdsand claims BE: to be measuredrelative to the homogeneityof the triangles, in particular by
analysingfrom whichlevel(s)of seriousclaim(s)patternsstart to differ (if necessary).

ǒ SeriousclaimsthresholdsandpremiumsBE: to be alignedon pricingusingthe theoryof extremevalues(meanexcessplot,Χ).

The ACPR can askinsurancecompaniesto providedetailson their estimation of 
seriousclaims thresholds

NPA03Actuarialstandard
Segmentingclaimsby significancethresholdsallowsto ensurethe homogeneityof the claimstriangleandthus the
bestestimatecalculation.

Thresholds
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Methodologyfor choosingthresholds
02

ǒ Sometheoritical elements

ǒ General

ǒ Data reprocessing

ǒ Optimal thresholdsalgorithms

ǒ Analysis& decisionmaking

ǒ Calibration
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Sometheoriticalelements(1/3)

METHODOLOGYFOR CHOOSINGTHRESHOLDS

« Visual» methodsdedicatedto :
Å The studyof seriousclaims, 
Å Tail-end distribution,
Å And determiningseriousclaims thresholds.

Q-Q Plot (adequacyof distributions) IƛƭƭΩǎestimator

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

distribution to a theoritical model.

Thisgraphicalmethod for determiningthresholdsrelieson the stability
property of the GeneralisedParetoDistribution(GPD).
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Sometheoriticalelements(2/3)

AMSE - AsymptoticMeanSquaredError

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

GertensGarbeMethod

Thismethod is usedto determinethe startingpoint
of the extremeregionandprovidesan estimationof
the optimal threshold.

« Visual» methodsdedicatedto :
Å The studyof seriousclaims, 
Å Tail-end distribution,
Å And determiningseriousclaims thresholds.

METHODOLOGYFOR CHOOSINGTHRESHOLDS
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Sometheoriticalelements(3/3)

MeanExcess Plot

Thismethod allowsto visualisethe meanexcessfunction
(MeanExcessplot).
For a GeneralisedParetoDistribution (GPD),this function
becomeslinearstartingfrom the threshold.

Pickands-Balkema-de Haan Theorem

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

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

« Visual» methodsdedicatedto :
Å The studyof seriousclaims, 
Å Tail-end distribution,
Å And determiningseriousclaims thresholds.

METHODOLOGYFOR CHOOSINGTHRESHOLDS
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General

ǒ Visualisationof the shape of the Mean ExcessPlot :
Linearity?

ǒ Checkingthe consistencyof the thresholdsresultingfrom
eachmethods

ǒ Checkingthe stability of the Hill plot and of the GPD
estimators

ǒ Sensibilitiesandanalysis(ultimate valuesorderςinflation,
stability, 5 majorclaimsΧ)

Choiceof the 
observation window

Projection of ultimate
values (claim/claim)

Adjustementof 
economicalinflation, 
regulatoryinflation, 

UnderwritingpolicyΣΧ

Input 

Statistical
Methods 
Tool (EVT)

ǒ Choiceof historicaldata

ǒ Constructionof a successiveannualpaymentsdatabase

ǒ Reprocessingof dataandprojectionof ultimate valuesand
« AsIf »

ǒ Importingdata into the « threshold» tool - Applicationof
statisticalmethods(ExtremeValueTheory- EVT)

Steps

By HomogeneousRisks Group

METHODOLOGYFOR CHOOSINGTHRESHOLDS
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Å Choiceof historicaldata: 2006to 2017

Å Constructionof a databasewith successiveannualpayments

Å Projectionof ultimate values(claim/claim) of new data base
« Vision2017» accordingto occurrenceyear

Data reprocessing- Illustration

Vision 2017
With successive annualpaymentsfrom the 

occurrence of eachclaims

ǒ Inflation correctionaccordingto the dateof payments

Vision 2015

Vision 2016

Vision 2017

Index adaptedto HRG : exemple Consumer Price 
Index  - Repairof personalvehicules

METHODOLOGYFOR CHOOSINGTHRESHOLDS
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Optimal thresholdsalgorithms- Illustration

AMSE(quadraticerror minimisation)& GerstengarbePlot

GertensGarbe

AMSE

онр Yϵ

нрл Yϵ

METHODOLOGYFOR CHOOSINGTHRESHOLDS

Determinationof seriousclaims thresholdsand reinsuranceoptimisation



18 MAI 202113 18 MAI 202118 MAI 202118 MAI 2021

Analysis& Decisionmaking

Threshold: 250K Threshold: 325K

Poisson adjustmenterror 1,77

Variance 
34,3

Average
37,6

451 
serious
claims

Poisson adjustmenterror 1,43

Variance 
25,9

Average
24,7

296 
serious
claims

Severitycalibration Comparison

Frequency calibration Comparison

P-value ς
Attention : The comparisonis

not immediate !  

Attritional Comparison

METHODOLOGYFOR CHOOSINGTHRESHOLDS
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Scoringand optimisation of non-proportional
reinsurance03
ǒ Approach

ǒ « Traditional» XS of Loss& Multi -line XS of Loss

ǒ Scoringof « Traditional» XS of Loss& Multi -line XS of Loss

ǒ Initial T-P Motor line reinsurancestructure

ǒ Initial P&C line reinsurancestructure

ǒ XS of LossResults

ǒ Multi -line XS TreatyResult

ǒ Perspectives and Limits

Determinationof seriousclaims thresholdsand reinsuranceoptimisation
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Approach

SCORINGAND OPTIMISATION OF NON-PROPORTIONALREINSURANCE

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

Approach

Å Simulation of the scenarii for both insurancelines

Å Inclusion of the dependencystructure on annualclaims

Å Checking the optimality of the currentXS

Å Scoringand inclusion of thesetreatiesin order to obtain the reassuredclaims

Å Scoringand inclusion of a multi-line treaty (aggregateXL) belowthe individualretention limit

Application for two insurancelines

Determinationof seriousclaims thresholdsand reinsuranceoptimisation
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« Traditional» XS of Loss& Multi-line XS of Loss

SCORINGAND OPTIMISATION OF NON-PROPORTIONALREINSURANCE

ǒ « Traditional» XS of Loss

This type of treaty allowsto cedethe amounts
exceedingthe retention D to the reinsurerup to the 
capacitylimit P.

For eachclaim ὢ , the amountfor whichthe 
reinsureris liable is :

ὣ

π ὭὪὢ Ὀ

ὢ Ὀ ὭὪὈ ὢ ὖ

ὖ ὭὪὢ ὖ

άὭὲάὥὼὢ ὈȠπȠὖ

ILLUSTRATION OF THE IMPACT OF THE XSTREATYON THIRD-PARTY MOTOR
CLAIMS (UNIT X-AXES=EURO)

ǒ Multi-line XS treaty (AggregateXL)

ǒ Coversseveralinsurancelines

ǒ Allowsto protect againstmid-sizedclaimsandthe
riskof sup-frequency

ǒ Parameters: franchise and maximum annual
obligations, retention and capacityfor eachline

ǒ Necessityto aggregatethe claims from several
lines

§ Independence hypothesis

§ Inclusion of dependency

0 20

Responsabilité civile Incendie

Agg XS

Autres 

traités

Autres 

traités
Aggregate 15 XS 5

3

2

3

1

5
Agg XS

ILLUSTRATION OF A MULTI-LINE TREATY

4 4

RC DAB
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Scoringof «Traditional» XS of Loss& Multi-line XS of Loss

SCORINGAND OPTIMISATION OF NON-PROPORTIONALREINSURANCE

ǒ Scoring of XS treaties

Ὀ: retention; ὖ: capacityof XS treaties; ό: seriousclaims threshold

“ὈȟόὲὰὭάὭὸὩὨ3 В ὣ . ᶻ ὣ

. ᶻ ὢ Ὀ

If ὢ followsa GenerelisedPareto distribution, then :

“ὈȟόὲὰὭάὭὸὩὨʇz ρ

“Ὀȟὖ ʇ ρ ρ

EXAMPLE OF XS TREATIESSCORING(THIRD-PARTY MOTORLINE)

AAD AnnualAggregateDeductible
AAL AnnualAggregateLimit

ǒ Scoring of Multi-line treaties(AggregateXL)

Per simulation scoring
ὄscenarios;Ὓ: aggregateclaims eligiblefrom scenario Ὥ

Ὓ ȟ В άὭὲάὥὼὛ ὓὃὃὈȠπ Ƞὓὃὃὒ
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Initial T-P Motor line reinsurancestructure

SCORINGAND OPTIMISATION OF NON-PROPORTIONALREINSURANCE

Å Initial structure «30M XS 4M»

CLOUD REPRESENTATIONOF PROFITABILITY/RISK FOR T-P MOTORLINE

ǒ Eachpoint on the graphcorrespondsto a XSReinsuranceplan

ǒ The deductiblesvary from 1Mϵto 10aϵwith incremetingstepsof
0,5aϵ

ǒ The capacitiesvary from 10aϵto 30Mϵwith incremetingsteps of
2,5aϵ

ǒ Currentplanefficiency « 30M XS4M »

ὃὺὩὶὥὫὩὴὶέὪὭὸὥὦὭὰὭὸώ
ὉὧέὲέάὭὧὥὰὶὩίόὰὸ

ὉὼὴὩὧὸὩὨὥὲὲόὥὰὴὶὩάὭόά

ὃὺὩὶὥὫὩὴὶέὸὩὧὸὭέὲ
ὠὥὶύὭὸὬὙὩὭὲίόὶὥὲὧὩ

ὠὥὶύὭὸὬέόὸὙὩὭὲίόὶὥὲὧὩ
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Initial P&C line reinsurancestructure

SCORINGAND OPTIMISATION OF NON-PROPORTIONALREINSURANCE

CLOUD REPRESENTATIONOF PROFITABILITY/ RISKFOR P&C LINE

Å Initial structure «illimited XS 4M»

ǒ Eachpoint on the graphcorrespondsto a XSReinsuranceplan

ǒ The deductiblesvary from 1aϵto 10aϵwith incremetingsteps of
0,5aϵ

ǒ Thecapacitiesvaryfrom 40Mϵwith incremetingstepsof 2,5aϵ

ǒ « 40M XS4M » planprovedto be efficient

ὃὺὩὶὥὫὩὴὶέὪὭὸὥὦὭὰὭὸώ
ὉὧέὲέάὭὧὥὰὶὩίόὰὸ

ὉὼὴὩὧὸὩὨὥὲὲόὥὰὴὶὩάὭόά

ὃὺὩὶὥὫὩὴὶέὸὩὧὸὭέὲ
ὠὥὶύὭὸὬὙὩὭὲίόὶὥὲὧὩ

ὠὥὶύὭὸὬέόὸὙὩὭὲίόὶὥὲὧὩ
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XS of Loss& Multi-line (AggregateXL) TreatyResults

SCORINGAND OPTIMISATION OF NON-PROPORTIONALREINSURANCE

Ὓ нΦуомΦумпΌ

ὛǪ мΦмпрΦнтрΌ

____   Gross claims
____   Reassured claims

Average VaR

90                 95               99

TVaR

90                   95              99

Dependentsum 19.556.992 31.511.804 38.289.267 53.581.971 41.218.922 48.000.610 62.885.246

Reinsuredclaims 21.119.153 29.223.793 31.924.773 37.239.192 32.818.733 35.191.431 40.021.286

Variation +8% -7,26% -16,62% -30,50% -20,37% -26,68% -36,36%

Determinationof seriousclaims thresholdsand reinsuranceoptimisation
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XS of Loss& Multi-line XS TreatyResults

SCORINGAND OPTIMISATION OF NON-PROPORTIONALREINSURANCE

ǒ Ὓ ȟ ρȢρφςȢςτςΌ

Moyenne VaR

90 95 99

TVaR

90                   95              99

XSReinsuredclaims 21.119.153 29.223.793 31.924.773 37.239.192 32.818.733 35.191.431 40.021.286

Multi -line XS 21.409.713 27.770.683 29.754.978 33.805.468 30.465.049 32.262.727 36.153.987

Variation relative to XS +1,37% -4,97% -6,80% -9,22% -7,17% -8,32% -9,66%

IMPACT OF A SECOND MULTI-LINE TREATYON AGGREGATEDCLAIMS

____   sinistralité brute
____   sinistralité réassurée XS
____   sinistralité réassurée XS + multi-branches 

Multi line interveningbelow the deductiblesof the 
XS treaties

Determinationof seriousclaims thresholdsand reinsuranceoptimisation

T-P Line P&C Line

Deductible 2M 1M

Capacity 2M 3M


