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Innovative reserving process

• Accuracy

• Completeness

1. Data 
quality

• Correlation

• Data science

2. Data 
analysis

• Definition of 
segmentation

• Large/attritional 
split

3. Segmentation

• Individual
claims 
reserving: 
ASICR

4. Reserving
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Scope of the study

Scope: 

• Reported But Not Settled (RBNS)

• Non-life french insurance company

• Two different lines of business: third party 

liability/motor and fire/housing

• Attritional/large loss segmentation by extreme 

value theory

Comparison methodologies: 

• Aggregated methodology: Chain Ladder with 

IBNR retreatment

• Individual reserving methodology, based on the 

article of Antonio and Plat

• Those methods were calibrated by expert

We used a dedicated individual reserving approach, ASICR, to perform the 

reserving of a non-life entity. Results are skewed, for confidentiality results.

Further slides present quickly the process we used on the data before any 

reserving process.
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1. Data quality
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Data:
• Claims information (paid, incurred, delays, 

information about the cases, etc.)

• Contract's information (warranty, insured amount, 

description of insured part)

• Data quality has been checked

Completion:
• Completion methodologies have been performed 

when needed:

➢ Deterministic completion (average/quantile)

➢ Machine learning completion

• The completion performance are compared on a 

subset of initial database. It allows to choose the 

best methodology

• Otherwise, the variable is deleted
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2. Data analysis
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Simple to complex analysis on closed claims:

• Correlation study

• Graphics tools

• Data science algorithms: use explainable 

machine learning tools to find the variable’s 

importance when predicting the ultimate cost:

➢ CART

➢ Random forest

➢ Etc.

Goal: find which variables explain the cost of a 

case in order to segment properly the data for 

reserving.
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3. Segmentation
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Determine an appropriate segmentation thanks 

to previous analyses:

• Correlation study

• Graphics tools

• Data science algorithms

Use extreme value theory to optimize the large 

loss threshold:

• QQ-plot exponential and Pickands estimator to check 

the attraction domain

• Hill estimator and mean-excess function help to find a 

range of convenient thresholds

• Adequation test to GEV law on bootstrapping subset 

could determine more precisely the optimal threshold 

in this range

Goal: Determinate the appropriate segmentation to optimize the convergence of reserving model.
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4. Individual reserving
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Optimisation of 
reserving guidelines

Analysis of areas 
with systematic 

over/under reserving 
estimation

Assessment of large 
claims and their 

reinsurance cessions

Growing interest in individual reserving 

methodologies
• ASTIN survey (2016): proportion of 

companies interested in individual 

reserving

A multi-purpose approach
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State of the art of individual reserving methods

Article

•ICR : Antonio and Plat (2012).

•Project the life of each file (payment date, 
closing date, etc.) and the associated costs.

•Quantitative data only.

Master thesis

•[Orozco, 2016] Orozco, S. (2016). Approche de 
calcul individuel des provisions de la rc -
automobile et application à la réassurance. ISFA.

•[Savarre et Payre, 2012] Savarre, S. et Payre, 
B. (2012). Charge ultime nette de réassurance 
en rc corporelle : 2 modèles stochastiques pour 
les flottes automobiles. CEA.

Article

•De Felice and Moriconi (2019).

•Use a succession of CART trees to determine the 
evolution of the claim (cost and condition).

•Qualitative and quantitative data.

Master thesis

•[Barbaste, 2017] Barbaste, M. (2017). Une 
méthode de provisionnement individuel par 
apprentissage automatique.

•[Gibaud, 2017] Gibaud, G. (2017). Revues des 
provisions dossier/dossier avec des méthodes de 
machine learning. ISFA.
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Stochastics methods Data science methods

Estimation of an individual 

ultimate density

Estimation of an individual 

ultimate
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The three steps of the ASICR methodology
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Purpose

Split the claims into homogeneous 

development cohorts.

1
STEP

• Ensure a better use of available data

to enhance the value of the

information contained in the

database.

• Use the power of data science for the

reserving process.

• Obtain homogeneous and

interpretable cohorts.

Purpose

Develop each claim individually.

2
STEP

• Make separate projections for

each cohort.

• Calculate a distance between the

different claims.

• Use the distance to obtain

individual future development.

Purpose

Introduce a measure of model 

deviation.

3
STEP

• Get multiple estimations for the

same claim using a bootstrap

approach.

ASICR methodology is calibrated on closed claims to predict the open ones.
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Step 1: Segment the claims into homogeneous cohorts
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Purpose of the approach:
• Get an interpretable segmentation.
• Enhance the information contained in the insurance 

database.
• Adapt the segmentation to the quality and precision of the 

data.

Source:
• [Breiman et al., 1999] Breiman, L., Friedman, J., Stone, C. et 

Olshen, R. (1999). Classification and regression trees. CRC 
press.

Description of the step:
• The claims are split in homogeneous cohorts with a CART 

tree.
• The CART algorithm is used as a segmentation tool, not as 

its predicted way.
• The target variable is the claim’s duration.

1

STEP
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Step 1: Segment the claims into homogeneous cohorts
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Focus on the first step

Unsupervised learning algorithms have been tested, but provide poor results:

• K-means clustering

• Hierarchical classification

• PCA

Supervised learning algorithms need a predicted variable, but the actuary doesn’t know a priori the 

best segmentation of the claims. The predicted variable should segment claims into homogeneous 

development:

• Amounts will not be used, to avoid overfitting and deal with different history depth.

• Duration could be a good candidate: simple to calculate, known for closed claims and  

linked to claim’s development.
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Step 2: Develop each claim individually
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Purpose of the approach:
• Obtain individual future development from historical 

development.
• Consider the similarity of claims costs between several 

files.

Source:
• [Vu, 2015] Vu, D. V. (2015). Modèle de provisionnement des 

sinistres graves et son allocation économique aux différentes 
succursales d’axa corporate solutions. ENSAE.

Description of the step:
• A methodology based on link ratio will be used to get an 

individual development of the incurred/paid of each claim.
• The future development of a claim is obtained by a 

weighted average of known development within the same 
cohort.

• The weights are based on the closeness of the claim’s 
incurred to each other.

2

STEP

Scheme: link ratio
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with

Step 2: Develop each claim individually

DAV/DGVFM Jahrestagung, 30/04/2021

Focus on link ratio

The weight is obtained using a quadratic distance between two claim’s historical developments:

These weights are controlled by two parameters:

• β accentuates the proximity of each claim to others.

• ε controls the maximum weight, to prevent overweighting 

caused by one file and losing the information of the others.
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Step 3: Introduce a measure of model deviation
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Purpose of the approach:
• Get an empirical distribution of the claim ultimate amount.

Description of the step:
• The volatility of the valuation is estimated using a 

bootstrap approach.
• The calculation of the link ratio is carried out on a 

randomly selected sample of the cohort.
• The process is repeated enough time to converge.

3

STEP
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Classification of open cases

Results house/fire: attritional

DAV/DGVFM Jahrestagung, 30/04/2021

1
STEP

Variables used by claim’s managers play a 

role in segmentation.

The cases still open are more present 

(in proportion) than the cases closed 

in the groups with a higher duration.
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Results house/fire: attritional
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2
STEP

• Some cohorts present very 

large initial coefficients.

• Developments stabilize 

quickly.

• Link ratio parameters are 

stable, showing homogeneity 

across cohorts.

Development by group

Link ratio parameters
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Results house/fire: attritional
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• Reserves present disparities in the more recent years.

• The individual methodologies offer a lower standard deviation assessment than the aggregate 

methodology, except for the ASICR in 2019.

• This significant increase in volatility in 2019 can be explained by highly volatile individual coefficients 

for the first development, due to the opening case reserves.
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Classification of open cases

Results house/fire: large
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1
STEP

Segmentation differs from attritional one.

Once again, the proportions of open 

claims are more important in the 

higher duration cohorts.
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Link ratio parametersDevelopment by group

Results house/fire: large
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2
STEP

Only one cohort justifies the 

development of the Chain Ladder.

This link ratio tends towards an 

equal weighting of claim.
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Results house/fire: large
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• Reserves are very close for each methodology.

• ASICR volatility estimators appear much lower. They are controlled by cohort segmentation and equal 

weighting on the most volatile group.
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Classification of open cases

Results third party liability/motor: attritional
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1
STEP

Variables used by claim’s managers play a 

role in segmentation.

Once again, the proportion of open 

claims is more important in the higher 

duration cohorts.
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Results third party liability/motor: attritional
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2
STEP

• Some cohorts present very 

large initial coefficients.

• Developments stabilize 

slower than fire lob.

• Link ratio parameters are 

stable, showing homogeneity 

across cohorts.

Development by group

Link ratio parameters
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Results third party liability/motor: attritional
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• Reserves results are unstable, and methodologies do not converge to the same results. Only the 

ASICR methodology anticipates an increase of reserves.

• The individual methodologies offer a lower standard deviation assessment than the aggregate 

methodology, except for the ASICR in 2019.

• This significant increase of volatility in 2019 can be explained by highly volatile individual coefficients 

for the first development, due to the opening case reserves.
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Classification of open cases

Results third party liability/motor: large
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1
STEP

Very few information are available for large claims 

segmentation, despite the data completion.

For example, all causes are set to “Unknown” in 

the database.

There is still a lot of open cases after 

13 years of development.
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Development by group

Results third party liability/motor: large
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2
STEP

Chain Ladder development is 

explained only by the claims still 

open.

Link ratio parameters

This link ratio tends towards an equal 

weighting of claim in this group.
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Results third party liability/motor: large
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• Reserves are very close except for the ICR methodology, which is based on paid development and do 

not consider the case reserves.

• ASICR does not challenge the reserves for the older years.

• The 75% VaR reverses the order observed in average for Chain Ladder and ASICR, because of 

reduced volatility in the model.
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Conclusion
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The methodology could be used for: 

• IFRS17: risk adjustment could be defined at a lower granularity.

ASICR methodology presents interesting conclusions:

• It presents results in line with other approved methodologies.

• It is adapted for multiple lines of businesses with different risk 

nature, particularly for large and long-term risk.

This methodology could be improved by:

• Evaluating the volatility introduced by segmentation.

• Using random forest algorithm to perform a lot of possible 

segmentation (some tests have been performed).

• Estimating the IBNR part of reserves by using the group created.
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