
Machine Learning and Traditional Methods Synergy in Non-Life 
Reserving (MLTMS) 
ASTIN WORKING PARTY | 2017/2018 

Machine Learning 
and Traditional 

Methods Synergy in 
Non-Life Reserving 

2018 REPORT 



Machine Learning & Traditional Methods Synergy in Non-Life reserving 
- 

ASTIN 2018 Working Party 

Authors of the report 

Salma Jamal (Head of the project) 
Stefano Canto 
Ross Fernwood  
Claudio Giancaterino  
Munir Hiabu  
Lorenzo Invernizzi  
Tetiana Korzhynska  
Zachary Martin  
Hong Shen  

Other members 

Brij Bhushan Sharma 
Alan Chalk 
Rocco Cerchiara 
Francesco Cuzzucrea 
Miyuki Ebisaki 
Tobias Heinrich 
Yuji Hiramatsu  
Christoph Krischanitz 
Kevin Kuo  
Vittorio Magatti 
Lawrence McTaggart 
Jacqueline Micheller 
Peter Mulquiney 

Shane O’Dea 
Francesco Pio Mesiano 
Peng Shi 
Benjamin Smith 
Hidemasa Oda 
Michael Radtke 
Greg Taylor 
Gary Venter 
Gary Wang 
Radost Wenman 
Marcel Wiedemann 
Sabrina Zhang 

Acknowledgment 

We would like to express our thanks to Greg Taylor for helpful contribution and insightful 
discussions and suggestions that significantly improved this paper.  

The authors would also like to expressly thank Frank Cuypers and Emiliano Valdez for 
supporting the initiative of this Working Party. 



Machine Learning & Traditional Methods Synergy in Non-Life reserving 
- 

ASTIN 2018 Working Party 

1 | P a g e

Contents 
1. Abstract 3 

2. Introduction 4 

3. Structure of the study 5 

4. Swiss Re Data 7 

4.1. Data presentation 7 

4.2. Data processing 8 

4.2.1. Initial Processing 8 

4.2.2. Data Sets for loss reserving models 10 

4.2.3. Exploratory Data Analysis 11 

5. Loss reserves Modelling 12 

5.1. Modelling with Traditional Methods 13 

5.1.1. Preamble 13 

5.1.2. The chain ladder 14 

5.1.3. Generalized Linear Models 19 

5.2. Modelling with Machine Learning 27 

5.2.1. Preamble 27 

5.2.2. Random forests 33 

5.2.3. Neural Networks 38 

5.2.4. Gradient Boosting Machine (GBM) 42 

5.2.5. Gradient Boosting Machine (GBM) Combined 46 

5.2.6. Boosted Tweedie Compound Poisson Model (TDboost) 47 

5.2.7. Pure IBNR Estimation 50 

6. Comparison and evaluation of models 53 

6.1. General strategy 53 

6.2. Yearly Cash Flows 54 

6.3. Total Outstanding 55 

6.4. Individual Cell Errors 56 

7. Conclusion 58 

7.1. Step back on the study 58 

7.2. Synergy between Machine Learning and traditional methods 61 

7.3. Advantages and drawbacks of traditional methods and Machine Learning techniques
62 



Machine Learning & Traditional Methods Synergy in Non-Life reserving 
- 

ASTIN 2018 Working Party 

2 | P a g e

7.4. Clues for future works 64 

8. References 66 

9. Appendices 68 

9.1. Exploratory Data Analysis 68 

9.1.1. Further analysis 69 

9.2. Triangles of claim experience 70 

9.3. Summary of results 71 

9.3.1. Ultimates 71 

9.3.2. Loss Reserves 77 

9.4. Results by Method 83 

9.4.1. Forecasts based on Traditional Methods 83 

9.4.1.2. Generalized Linear Models 98 

9.4.2. Forecasts based on Machine Learning Methods 102 

9.5. Models validation and comparison for reserving 128 



Machine Learning & Traditional Methods Synergy in Non-Life reserving 
- 

ASTIN 2018 Working Party 

3 | P a g e

1. Abstract

Actuaries are well acquainted with traditional reserving methods such as chain ladder and 
Bornhuetter-Ferguson. These traditional actuarial methods have been shown over many 
decades of actuarial practice, and in certain circumstances, to work well at an aggregate level 
to calculate appropriate reserve provisions. However, today with improvements in analytical 
methods and technology, actuaries are better equipped to uncover detailed loss drivers using 
Machine Learning techniques. Nowadays, insurers are highly interested in the anatomy of their 
portfolios. From claimants’ behaviours, business strategies or portfolio pruning, sources of data 
volatility are numerous and impact both the reserving and the pricing processes of an insurer. 
Machine Learning methods can identify obscure trends in the data and incorporate suitable 
adjustments in its forecasts. When used together, traditional methods and Machine Learning 
methods can both support reserve estimates as well as provide the business explanations that 
are demanded by our stakeholders. The aim of our working group is to demonstrate that their 
joint application can be a powerful decision-making tool. 

Our study focused on a real data set provided by Swiss Re. The Line of Business concerned is 
Professional Liability. After a processing phase, traditional methods such as chain ladder and 
GLM have been compared to a range of five Machine Learning methods. A synthesis completes 
the study, highlighting its limits and suggesting avenues of reflection for future research. 
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2. Introduction

As long as insurance has existed, the need for calculating reserves has existed. Traditionally, 
Non-Life insurers apply triangulation techniques to aggregated claims data by accident year and 
development year. The challenge of loss reserving involves making predictions about how 
claims costs will emerge in the future based on an analysis of past claims data and our 
expectations about the future.  Claims data can be noisy and changeable and a key difficulty 
can be understanding those changes in the presence of noise.  

Traditional methods in loss reserving usually possess two features: i) they are based on a 
statistical model whose algebraic form is very simple, e.g. that the expected amount of paid 
claims in a cell is equal to the simple product of an accident year factor and a development year 
factor; and ii) they are calibrated by elementary arithmetic procedures, such as averaging over 
rows and/or columns. 

It is common that real-life claim data do not conform neatly with the first characteristic.  The 
true underlying model may be much more complex.  Its form may be unknown.  Even if it is 
known, adaptation of the elementary calibration procedures described becomes cumbersome 
or fails completely. 

Machine Learning methods are one option for addressing this situation. They offer a 
sophisticated and efficient tool for understanding and modelling past claims characteristics. 
They allow one to discard the simplistic underlying assumptions about data structure implied 
by traditional reserving models and so provide the ability to build more accurate models. 

The application of these two families of methods relies on a specific methodological scheme 
for each of them. For the traditional methods, the challenge is to integrate in the development 
factors the particularities of the data (for example, a volatile volumetry of claims by 
development year). For Machine Learning methods, insofar as a parameters optimization 
algorithm is introduced to control the risk of over-learning, the challenge behind their use was 
the upstream choice of the explanatory variables and the understanding of the interest of the 
parameters of each model. 

Machine Learning methods are powerful in the recognition of very fine patterns in data but 
they cannot, at least not so far, supplant traditional methods. The ambition of this working 
group is to demonstrate that Machine Learning methods, as well as traditional methods each 
have their own strengths. We illustrate this by the complementary conclusions that their 
application to real data leads to. 
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3. Structure of the study

This medium presents the study on the synergy between traditional methods and Machine 
Learning techniques for Non-Life reserving. The detailed results are presented in the 
appendices at the end of the report.    

This study has been structured as following: 

1. Data processing
In this section, the data set used for the study is presented. The main processing
operations applied to prepare the data for the modelling step are developed;

2. Loss reserves modelling
i. Application of traditional methods :

In this section, traditional methods such as chain ladder and Generalized Linear
Models are applied to the data set.
Their respective application responds to the general academic framework but
relies also on expert judgment, especially for tail extrapolation needs.

ii. Application of Machine Learning methods
In this section, Machine Learning methods are applied to the data set.
These models do not use a triangular data structure.  The modelling dataset use
both transactional detail and information about the policies and the claimants.
The modelling separates the projection of Incurred But Not Enough Reported
(IBNER) from Incurred by not Yet Reported (IBNYR or pure IBNR):
 IBNER projection is based on the two component models:

 The first model estimates the incremental paid/incurred amounts
conditional upon a claim being open at the beginning of the period.  A
variety of different Machine Learning models could be employed here
such as Gradient Boosting Machine, Neural Networks, Random Forest,
etc.

 The second model estimates the propensity of a claim to be open at a
particular point in time (again we can choose from a variety of
Machine Learning methods).  From this second model, appropriate
conditional probabilities can be calculated to be applied against model
1. Therefore, an estimate of incremental transaction amounts can be
made by “blending” these two model results together.   

Remark: One should note that there is a claim-specific connection 
between these two models as both models are modeled at the same level 
of granularity (e.g. claim or claimant).   

 IBNYR projection is based on a frequency severity approach. Frequency
model predicts the future newly reported claim counts at a given
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development year, then the severity model provides the average severity 
for these claims reported at that development year. 
 For frequency, the number of expected reported claims is estimated

at each future time period. The frequency model is based on
aggregated data. The target here is the reported ratio. The model will
then predict the reported ratio at future development years to derive
the future newly reported claims;

 For severity, the results from the IBNER model are utilized as an input
into the severity model. This model is at a claim level. The target here
is ultimate severity.
Predictors of this model have to be the same variables as the
frequency model.

The product of the two models gives a pure IBNR estimate.   
One key variable for this approach is the development year when the claim was 
reported: it is the one used to combine the severity model with frequency model. 
This approach is in some extent a simplified one since there is no significant 
history of IBNR claims in the data set of this study. 

3. Comparison of models
The results of the various models are compared with different indicators: yearly cash
flows, total outstanding and individual cell errors.

4. Findings on the synergy between traditional methods and Machine Learning for Non-
Life reserving
The conclusion of the report consists of taking a step back on the contribution of each
model to Non-Life reserving in both the case of the data set of this study and on a macro
level. Clues for improvement are also identified at the end of the report.
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4. Swiss Re Data
4.1. Data presentation 

4.1.1.1. Data set 

The Line of Business for this portfolio is Professional Liability, covering “Claims made”. 

It is, at least in this study, characterized by: 

 Long and heavy tail ;
 Claims covers experience from 1994 to 2016 inclusive ;
 Different behavior related to the profession of claimants ;
 Significant deferment between accident year and reporting year (between 3 and 5 years

in average). An analysis of claims deferment is presented in Appendix 9.1.1.1. Claims
deferment;

 Volatility of the claims development at an individual level ;
 Calendar year effects like inflation, legal changes

4.1.1.2. Variables 

The dataset was initially composed of 16 variables, of which we selected those presented in 
Table 1. 

Variable Type Descritpion 
Paid YY Numerical Payment of the year YY (incremental) 
O/S YY Numerical Case reserve (outstanding) of the year YY (cumulative) 
Incurred YY Numerical Incurred amount of the year YY (incremental) 
UWY Discrete Underwriting year 
DoL Discrete Accident year (Date of Loss) 
DoN Discrete Reporting year (Date of Notification) 
Settlement Year Discrete Settlement year for claims that are already closed 
Year of Birth Discrete Birth date of the claimant 
Insured Categorical Anonymized code of insured entity 
Loss Number Categorical Univocal number of claim 
Open / Close Categorical Status of claim (1 for open and 2 for close) 
Age Group Categorical Grouping claimants in age classes 
Insured Profession Categorical Groups of claimants' profession 
Incident Grouping Categorical Subcategory related to Insured field 
Case specialty Categorical Description of Claim Event 
Event Categorical Flag for difficult type of losses (expensive and long-tail claims) 

Table 1 Main variables of the study 

On the one hand, the data set can be converted into aggregate triangles by accident year and 
development year, which correspond to the appropriate format to build a classic method to 
estimate the claims reserve.  
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On the other hand, the other variables selected are used as explanatory variables in the 
Machine Learning models. 

4.2. Data processing 

Data was provided by the reinsurer in the form of a flat text file, detailing insurance losses on a 
claim level evaluated at various points in time, and some categorical features of the claimant. 
Broadly, there were three goals in processing the data: 

Step Purpose Description 

1 Initial
Processing 

Understanding and potentially correcting data issues that may 
undermine either traditional reserving analyses or Machine 
Learning methods 

2 
Data Sets for 
loss reserving 
models 

The form of these data sets depends on their intended use: 
- For traditional reserving methods, traditional paid and   

incurred loss triangles are needed.  
- For Machine Learning methods, target variables and 

potential features are needed, as well as a further split of 
between training and test sets. 

3 Exploratory
Data Analysis 

Gaining initial understanding of high level trends and patterns that 
may inform further analysis 

Table 2 Data processing steps 

These three steps are described below in more detail. 

4.2.1. Initial Processing 

This section can be further divided into three parts: 

 Exception handling/data issues
 Reformatting
 Derivation of additional fields.

4.2.1.1. Exception handling and data issues 

In the process of data collection, inconsistencies have been identified on some individual 
entries. Example of these inconsistencies is that for some claims the date of their reporting was 
prior to the one of the accident year (reporting year < accident year). 

The results of the processing are presented in Table 3. 

One should note that the increasing amounts of claims after processing are due to the removal 
of negative claims. 
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Dataset Transaction Claims amounts Claims amounts Average 
   type At the 1st dev year At the last dev year Cost 

   $M $M $M 

Original 
Incurred 1 771,72 1 689,40 0,04 
Paid 149,75 824,06 0,02 
O/S 1 719,24 1 451,34 0,03 

After 
processing 

Incurred 1 769,99 1 690,03 0,04 
Paid 149,82 824,60 0,02 
O/S 1 719,76 1 452,35 0,03 

 

Table 3 Claims data before and after processing 

 

4.2.1.2. Reformatting 

The data were initially provided in triangular form, but to facilitate further processing they were 
first converted to long format. Further reformatting mainly consisted of renaming variables to 
be more consistent and simpler to interpret. 

Columns were maintained or derived under the principle that each should represent one 
potential feature or target variable, and nothing else. Therefore, separate columns were 
created for incurred loss, paid loss, and case outstanding loss, each on both an incremental and 
paid basis. Many Machine Learning methods apply to incremental losses, whereas most 
traditional reserving methods apply to cumulative losses, so both were needed. 

4.2.1.3. Derivation of additional fields 

The data set contained two complementary variables Open/Close and Settlement year. In order 
to combine the information of both, a Claim Status variable was derived as an indicator variable 
based on the amount of case outstanding loss as of end 2016. Case Outstanding of 0 indicated 
a closed claim, and case outstanding of 1 indicated an open claim. 

Other predictors have also been newly created: 

 Calendar Year for each transaction. This  variable is used for training/validation/test 
splits ; 
 

 Report lag: Lagging years for a claim. It is calculated using Date of Loss (DoL) and Date 
of Notice (DoN) fields ; 
 

 Development year at reported basis. This variable can help to adjust all claims to have 
the same starting point to remove the late reporting effect ; 
 

 Initial case reserve: The case reserve at the end of first development year 
 

 The ending case reserve, incremental paid, incremental incurred at the prior year. 
 

 The cumulative paid, case and incurred as the current year. 
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4.2.2. Data Sets for loss reserving models 
4.2.2.1. Triangles for traditional methods 

In order to apply traditional reserving methods, cumulative claims triangles have been created. 
The aggregation have been made by accident year and development year. 

A separate triangles have been created by: 

 Type of claim amount : paid, incurred, outstanding;
 Status of the claim: open, closed, both open and closed.

Thus 9 different triangles of cumulative claims were created. 

4.2.2.2. Train/Test Sets for Machine Learning techniques 

By design, the initial data processing produced a data set already amenable to being split into 
train and test data sets appropriate for analysis using Machine Learning methods, with 
potential features including accident period, development period, insured profession, event 
number, etc., and potential target variables such as incremental paid loss. Therefore, the bulk 
of the processing in this step relates to splitting the data up into train and test sets. 

Two approaches were considered for this split: 

• Scenario A: Randomly assign a given proportion of claims to either train or test set.

In this common approach, records are randomly assigned to either the train or the test
set, where the probability of any given record being in the train set is chosen before-
hand - in this case, 80%.

This split was done not on a record level, but rather on a claim level (where a claim may
represent many records in the dataset) so that the entire history of any given claim is
either in the train set or the test set.

• Scenario B: Split claims based on calendar period

In this approach, any records on or after a selected calendar period are put into the test
set, and any records prior to the selected period are put into the training set. The
selected calendar period used was calendar year 2010. This choice of cut-off produces
a training set that is about 80% of the overall data.

In this study, we apply the validation technique of scenario B (Agbeko & al, 2014). For 
strategy B, the more cut-off times are used, the more relevant the comparison is between 
the models. 
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4.2.3. Exploratory Data Analysis 

Exploratory analysis consisted of examining distribution of individual variables, correlation with 
other variables, and extent of missing values. 

For each variable, the distribution was examined numerically by looking at the range and 
graphically by examining a frequency histogram. 

Count of claims at each status (Open, Closed) were also examined by Accident Year, Calendar 
Year, and development age for a preliminary understanding of development patterns and 
claims handling in the data. 

Examples of the graphs produced are presented in Appendix 9.1. Exploratory Data Analysis. 
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5. Loss reserves Modelling

Data and notation 

Two data sets have been analysed, representing claim histories of a Professional Liability 
portfolio.  One of the histories records cumulative paid claim amounts, the other incurred 
claim amounts.  Each data set consists of the condensation of the unit record claim file into the 
familiar claim triangle, with rows and columns representing accident and development years 
respectively.  The two triangles appear in Appendix 9.2. Triangles of claim experience. 

The structure of the unit record claim files was such that year of origin (the label of rows of the 
triangles) could have been chosen as either accident or notification year.  In fact, the former 
was chosen, in accordance with conventional practice. 

Each claim triangle covers experience from 1994 to 2016 inclusive.  The portfolio exhibits rapid 
growth over the accident years following 1994, but declines rapidly after 2007, dwindling to 
very little experience in accident year 2010, and with no experience in later accident years. 

The quantity tabulated in the data triangle can be either cumulative paid claim amount or 
cumulative incurred claim amount, but will be generically represented by 𝑌𝑌.  Separate analyses 
and forecasts are made on the basis of paid and incurred claim amounts respectively (see 
Section 1.3.2). 

Accident and development period will be respectively denoted by 𝑖𝑖(= 1994, … ,2010), 𝑗𝑗(=
0,1, … ,22), and the entry in the triangle at the intersection of row 𝑖𝑖 and column 𝑗𝑗 will be 
denoted 𝑌𝑌𝑖𝑖𝑖𝑖.  For given 𝑖𝑖, the claim triangle contains entries for 𝑗𝑗 = 0,1, … 𝜉𝜉𝑖𝑖 = 2016 − 𝑖𝑖.  
Similarly, for given 𝑗𝑗, it contains entries for 𝑖𝑖 = 1994, … ,𝜔𝜔𝑖𝑖 = min(2016 − 𝑗𝑗, 2010). 
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5.1. Modelling with Traditional Methods 
5.1.1. Preamble 

 

Traditional methods (TM) of loss reserving are heavily oriented toward the chain ladder (Taylor, 
2000; Wüthrich & Merz, 2008).  There are a number of variants of this approach, notably 
Bornhuetter-Ferguson (Bornhuetter & Ferguson, 1972), Cape Cod (Bühlmann, 1983, 2016; 
Gluck, 1997) and Benktander-Hovinen (Benktander, 1976; Hovinen, 1981). 

However, all these approaches other than the chain ladder require some the association of 
some volume metric with each accident year.  Often, but not always necessarily, this take the 
form of earned premium, allowing the any forecast of ultimate claim cost to be converted to a 
loss ratio.  Loss ratios often feature prominently in these approaches. 

Unfortunately, the data sets analysed here do not include any form of volume metric.  
Consequently, TM analysis has been restricted to the chain ladder. 

Throughout, the objective has been to forecast future claim experience as an experienced 
practitioner would on the basis of only the data available here. 

In addition to chain ladder, other models are considered as traditional as they generalize the 
principle of regression by connecting the model to a target variable via a link function: the 
Generalized Linear Models.  Generalized Linear Models assume explicitly a parametric 
distribution of the claims and thus, by estimating the parameters of the known underlying 
distributions, claims can be forecasted. 

In this section, we present both chain ladder and Generalized Linear Method implementation 
in the framework of this study. 
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5.1.2. The chain ladder 
5.1.2.1. Classical form 

Define the age-to-age factor 

𝑓𝑓𝑖𝑖𝑖𝑖 =
𝑌𝑌𝑖𝑖,𝑖𝑖+1
𝑌𝑌𝑖𝑖𝑖𝑖

, 𝑗𝑗 = 0,1, … , 𝜉𝜉𝑖𝑖 − 1 
(1.1) 

The classical form of chain ladder assumes that, for given 𝑗𝑗, all 𝑓𝑓𝑖𝑖𝑖𝑖 are equal in expectation, and 
forms the following estimate of that expectation: 

𝑓𝑓𝑖𝑖 =
∑ 𝑌𝑌𝑖𝑖𝑖𝑖𝑓𝑓𝑖𝑖𝑖𝑖
𝜔𝜔𝑗𝑗+1
𝑖𝑖=1994

∑ 𝑌𝑌𝑖𝑖𝑖𝑖
𝜔𝜔𝑗𝑗+1
𝑖𝑖=1994

=
∑ 𝑌𝑌𝑖𝑖,𝑖𝑖+1
𝜔𝜔𝑗𝑗+1
𝑖𝑖=1994

∑ 𝑌𝑌𝑖𝑖𝑖𝑖
𝜔𝜔𝑗𝑗+1
𝑖𝑖=1994

, 𝑗𝑗 = 0,1, … ,21 
(1.2) 

For row 𝑖𝑖, future observations are 𝑌𝑌𝑖𝑖𝑖𝑖, 𝑗𝑗 = 𝜉𝜉𝑖𝑖 + 1, … ,22, and forecasts 𝑌𝑌�𝑖𝑖𝑖𝑖 of these quantities are 
constructed by means of the recursion 

𝑌𝑌�𝑖𝑖,𝑖𝑖+1 = 𝑌𝑌�𝑖𝑖𝑖𝑖𝑓𝑓𝑖𝑖 , 𝑗𝑗 = 𝜉𝜉𝑖𝑖 , 1, … ,21 (1.3) 

initiated by setting 𝑌𝑌�𝑖𝑖,𝜉𝜉𝑖𝑖 = 𝑌𝑌𝑖𝑖,𝜉𝜉𝑖𝑖. 

The recursion terminates with the forecast 𝑌𝑌�𝑖𝑖,22, which is a forecast of the ultimate claim cost 
of accident year 𝑖𝑖, assuming no claim development beyond development year 22.  The forecast 
of loss reserve for accident year 𝑖𝑖 is then 

𝑅𝑅�𝑖𝑖 = 𝑌𝑌�𝑖𝑖,22 − 𝑌𝑌𝑖𝑖,𝜉𝜉𝑖𝑖  (1.4) 

And the forecast of total loss reserve is 

𝑅𝑅� = � 𝑅𝑅�𝑖𝑖

2010

𝑖𝑖=1994

 
(1.5) 

5.1.2.2. As implemented in this study 

The implementation of the chain ladder in this report differs somewhat from the “classical” 
form set out in Section 1.3.1.  There are two main reasons for this: 

 The condition of that sub-section that all 𝑓𝑓𝑖𝑖𝑖𝑖 be equal in expectation appears not to hold,
as a result of which the estimators 𝑓𝑓𝑖𝑖 in (1.2) require re-definition.

 These re-defined estimators are expected to be monotone in 𝑗𝑗 other than for the
smallest values of 𝑗𝑗, but sampling error disrupts this monotonicity.

These two issues are discussed separately below. 
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i. Non-stationarity of 𝒇𝒇�𝒊𝒊𝒊𝒊 over 𝒊𝒊

The accident year 2010 was the last with any claim experience.  It is likely that it relates only to 
premium written in 2009 and earned in 2010.  It exhibits unusual age-to-age factors, quite 
different from those of earlier accident years.  The data relating to this accident year were 
disregarded in modelling, though the model finally chosen was applied to derive a loss reserve 
for accident year 2010. 

The age-to-age factors 𝑓𝑓𝑖𝑖𝑖𝑖 for accident years 1994 to 2009 are displayed in Appendix 9.4.1.1.1. 
Triangles of age-to-age factors.  in the case of incurred claim data, they appear to display 
systematic disturbance from approximate constancy within columns, generally attaining a peak 
in the diagonal that relates calendar years 2008 and 2009, and a trough in the diagonal that 
relates calendar years 2011 and 2012. 

In view of these changes, age-to-age factors from the older diagonals may not be indicative of 
future experience.  Average age-to-age factors were calculated on the basis of only more recent 
experience, specifically the last 4 diagonals of factors, the last 8, and the last 12.  The average 
of age-to-age factors over the last 𝑚𝑚 diagonals was defined as (c.f. (1.2)) 

𝑓𝑓𝑖𝑖
(𝑚𝑚) =

∑ 𝑌𝑌𝑖𝑖,𝑖𝑖+1
𝜔𝜔𝑗𝑗+1

𝑖𝑖=𝑚𝑚𝑚𝑚𝑚𝑚�𝜔𝜔𝑗𝑗+1−𝑚𝑚+1,1994�

∑ 𝑌𝑌𝑖𝑖𝑖𝑖
𝜔𝜔𝑗𝑗+1

𝑖𝑖=𝑚𝑚𝑚𝑚𝑚𝑚�𝜔𝜔𝑗𝑗+1−𝑚𝑚+1,1994�

(1.6) 

for as many values of 𝑗𝑗 as produce non-null sums in both numerator and denominator. 

Selection of a model was then a matter of professional judgement.  Subject to further comment 
below, the selection for a model based on paid claim data was 𝑓𝑓𝑖𝑖, defined as: 

 𝑓𝑓𝑖𝑖
(8), 𝑗𝑗 = 0;

 𝑓𝑓𝑖𝑖
(12), 𝑗𝑗 = 1;

 𝑓𝑓𝑖𝑖
(8), 𝑗𝑗 = 2,3;

 𝑓𝑓𝑖𝑖
(4), 𝑗𝑗 = 4,5,6,7,8,9;

 Smoothed 𝑓𝑓𝑖𝑖 , 𝑗𝑗 = 10,11, … ,21.

For 𝑗𝑗 > 10, see comment below. 

The selection for a model based on incurred claim data was 𝑓𝑓𝑖𝑖, defined as: 

 𝑓𝑓𝑖𝑖
(8), 𝑗𝑗 = 0,1,2,3,4;

 𝑓𝑓𝑖𝑖
(4), 𝑗𝑗 = 5;

 𝑓𝑓𝑖𝑖
(12), 𝑗𝑗 = 6;

 𝑓𝑓𝑖𝑖 , 𝑗𝑗 = 7,8;
 Smoothed 𝑓𝑓𝑖𝑖 , 𝑗𝑗 = 9,10, … ,21.
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ii. Monotonicity of 𝒇𝒇�𝒊𝒊 over 𝒊𝒊 

In the case of incurred claim data, the values of 𝑓𝑓𝑖𝑖 , 𝑗𝑗 > 8 show a persistent downward trend 
with increasing 𝑗𝑗, but without monotonicity.  They have been smoothed into a (monotonic) 
exponential sequence of the form 

𝑓𝑓𝑖𝑖 = 𝑓𝑓8𝑑𝑑𝑖𝑖−8𝑗𝑗 = 9, … ,21 (1.7) 

where the decay factor 𝑑𝑑 is manually selected such that the chained development factors 
𝑓𝑓𝑖𝑖𝑓𝑓𝑖𝑖+1 … 𝑓𝑓21, 𝑗𝑗 = 0,1, … ,21 never deviate too far from the corresponding factors derived from 
the classical chain ladder model, i.e. based on factors 𝑓𝑓𝑖𝑖. 

The smoothing of factors in the case of paid claim data was slightly different, with (1.7) replaced 
by the following form: 

𝑓𝑓𝑖𝑖 = 1 + �𝑓𝑓8 − 1�𝑑𝑑𝑖𝑖−8𝑗𝑗 = 10, … ,21 (1.8) 

These models enabled the forecast of loss reserves (1.4) and (1.5) on the basis of the full data 
set, i.e. claim experience to the end of calendar year 2016. 

5.1.2.3. Forecasts on the basis of censored data 

A part of the current study is to examine the out-of-sample performance of various forecasts. 
Accordingly, each forecast method is applied to a number of subsets of the data, specifically 
with the 2016 diagonal of the claim triangle censored, then with the 2015 and 2016 diagonals 
censored, and so on until the 10 diagonals 2007 to 2016 inclusive have been censored. 

Consider the case in which 𝑚𝑚 diagonals are censored.  An actuary working with such a triangle 
would be in a position equivalent to standing at 31 December (2016 −𝑚𝑚), where the last 𝑚𝑚 
diagonals are unknown. 

Chain ladder models were formed for each of the cases 𝑚𝑚 = 1,2, … ,10 (the description in 
Section 1.3.2 relates to 𝑚𝑚 = 0).  It was required in each case the selection of model be blind to 
the censored data.  Otherwise, models were selected in a manner similar to that described in 
Section 1.3.2.  The forecasts of all models 𝑚𝑚 = 0,1, … ,10 are set out in Appendix 9.4.1.1.3. 
Forecasts of paid and Appendix 9.4.1.1.4. Forecasts of incurred. 

5.1.2.4. Results and discussion 

Table 4 displays summary information from the forecasts of future claim experience described 
in Section 1.4.  The table contains forecasts of ultimate claim cost of all accident years 1994 and 
later, at 11 different valuation standpoints.  These are the cases 𝑚𝑚 = 0,1, … ,10 from Section 
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1.4.  Forecasts are obtained separately from paid and incurred chain ladder models.  the same 
information is presented in diagrammatic form in Figure 1. 

Not all the forecasts are comparable.  Over the period 31 December 2006 to 2010, additional 
accident years were added, increasing ultimate liability.  This explains the general increase in 
the forecasts over this period.  However, no liability attaches to accident years later than 2010, 
so forecast made at 31 December 2010 to 2016 are comparable. 

        
Valuation Estimated ultimate incurred claim cost 

standpoint for accident years 1994 and later 
31 December Paid chain  Incurred chain 
  ladder   ladder 

 $M  $M 
2006 712,8  637,9 
2007 993,1  843,1 
2008 1137,5  1886,8 
2009 1336,9  2353,7 
2010 1693,3  2172,4 
2011 1683,6  1730,2 
2012 2126,4  839,1 
2013 1830,8  1190,1 
2014 1811,8  1444,7 
2015 1712,8  1602,9 
2016 1510,9  1570,0 

        
 

Table 4 Forecasts of ultimate claim cost by valuation year 

 

Figure 1 Forecasts of ultimate claim cost by valuation year 
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It can be seen that the paid chain ladder forecasts exhibit relative constancy over the period of 
comparability 2010 to 2016, with the exception of an isolated spike in 2012.  This is caused by 
unusually heavy claim experience (in the form of elevated age-to-age factors) in the calendar 
year 2013 and just prior, with the result that the model generally peaks in strength in 2012 and 
2013 (Appendix 9.4.1.1.1. Triangles of age-to-age factors(a. Paid)). 

The incurred chain ladder exhibits wild swings in forecast liability as the point of valuation 
changes.  An extremely high forecast in 2009 (not even all accident years present), it plummets 
to an extremely low value in 2012, before recovering to approximate consistency with the paid 
chain ladder in 2015 and 2016. 

The reason for this can be seen in the table of cell-specific age-to-age factors in Appendix 
9.4.1.1.1. Triangles of age-to-age factors(b. Incurred).  These exhibit an upward trend in early 
diagonals, peaking in the 2008 diagonal (shaded yellow), then declining, bottoming out in the 
2011 diagonal (shaded green).  Of course, an actuary standing at the end of 2008 would see 
nothing other than the increasing trend, and would be likely to forecast accordingly. 
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5.1.3. Generalized Linear Models 
5.1.3.1. Classical form 

Generalized Linear Models (GLM) were introduced by J. Nelder and R. Wedderburn (Nelder & 
Wedderburn, 1972).  

Generalized Linear Models are an extension of the linear regression and consist of three 
components: the random component, the systematic component and the link function 

 The random component :
The random variables 𝑥𝑥𝑖𝑖,𝑖𝑖are independents and of a distribution that belongs to the
exponential family. That means their density function can be written as:

𝑓𝑓�𝑥𝑥𝑖𝑖,𝑖𝑖;𝜃𝜃𝑖𝑖,𝑖𝑖,𝜙𝜙� = 𝑒𝑒𝑥𝑥𝑒𝑒 �
𝑥𝑥𝑖𝑖,𝑖𝑖𝜃𝜃𝑖𝑖,𝑖𝑖 − 𝑏𝑏(𝜃𝜃𝑖𝑖,𝑖𝑖)

𝜙𝜙/𝜔𝜔𝑖𝑖,𝑖𝑖
+ 𝑐𝑐(𝜃𝜃𝑖𝑖,𝑖𝑖,𝜙𝜙)� 

  where: 

- Both 𝜃𝜃𝑖𝑖,𝑖𝑖 and 𝜙𝜙 are the parameters of the exponential family 
- The parameter 𝜙𝜙 is the dispersion parameter and is strictly positive. This noise/variance 

parameter is independent from 𝑖𝑖.  
- Functions 𝑏𝑏 and 𝑐𝑐 are known. Function 𝑏𝑏 (resp. 𝑐𝑐) is 2 times differentiable in ℝ (resp. in 

ℝ²) 
- 𝜔𝜔𝑖𝑖,𝑖𝑖 is a known weight for each observation 𝑥𝑥𝑖𝑖,𝑖𝑖  

 The systematic component
This component matches each observation 𝑥𝑥𝑖𝑖,𝑖𝑖 with a linear predictor:

𝜂𝜂𝑖𝑖 = 𝛽𝛽0 + �𝑥𝑥𝑖𝑖,𝑖𝑖𝛽𝛽𝑖𝑖

𝑝𝑝−1

𝑖𝑖=1

 Regarding the case of reserving, this component can be written as following: 

𝜂𝜂𝑖𝑖 =  𝜇𝜇 + 𝛼𝛼𝑖𝑖 + 𝛽𝛽𝑖𝑖 , 0 ≤ 𝑖𝑖 ≤ 𝐼𝐼 𝑎𝑎𝑎𝑎𝑑𝑑 0 ≤ 𝑗𝑗 ≤ 𝐽𝐽
 The link function

The role of the link function is to linearize the expectation. It links the random and the 
systematic components. 

�
𝜂𝜂𝑖𝑖 = 𝑔𝑔(𝜇𝜇𝑖𝑖,𝑖𝑖)
𝔼𝔼�𝑋𝑋𝑖𝑖,𝑖𝑖� = 𝜇𝜇𝑖𝑖,𝑖𝑖

𝕍𝕍�𝑋𝑋𝑖𝑖,𝑖𝑖� = 𝜙𝜙𝜙𝜙(𝜇𝜇𝑖𝑖,𝑖𝑖)
 

  where 𝜙𝜙 is the specific variance function of each distribution. 

 In particular, the log link function enables to have the formula: 

𝑙𝑙𝑎𝑎�𝜇𝜇𝑖𝑖,𝑖𝑖� = 𝜂𝜂𝑖𝑖 =  𝜇𝜇 + 𝛼𝛼𝑖𝑖 + 𝛽𝛽𝑖𝑖   ⇔ 𝜇𝜇𝑖𝑖,𝑖𝑖 = exp (𝜇𝜇 + 𝛼𝛼𝑖𝑖 + 𝛽𝛽𝑖𝑖) 



Machine Learning & Traditional Methods Synergy in Non-Life reserving 
- 

ASTIN 2018 Working Party 

20 | P a g e

Then, the expectation and the variance are derived from the score function (𝑈𝑈𝑖𝑖,𝑖𝑖 =
𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕�𝑚𝑚𝑖𝑖,𝑗𝑗;𝜃𝜃𝑖𝑖,𝑗𝑗,𝜙𝜙�

𝜕𝜕𝜃𝜃𝑖𝑖,𝑗𝑗
):

�
𝔼𝔼�𝑋𝑋𝑖𝑖,𝑗𝑗� = 𝜇𝜇𝑖𝑖,𝑗𝑗 = 𝑏𝑏′�𝜃𝜃𝑖𝑖,𝑗𝑗�

𝕍𝕍�𝑋𝑋𝑖𝑖,𝑗𝑗� = 𝜙𝜙𝜙𝜙�𝜇𝜇𝑖𝑖,𝑗𝑗� = 𝜙𝜙𝑏𝑏′′ �𝜇𝜇𝑖𝑖,𝑗𝑗�

The forecast of claims reserves with a GLM model consists in explaining the incremental claims 
by explanatory drivers that are the accident year and the development year. This operation is 
based on a triangle presentation of the claims (see Figure 2). 

Figure 2 Scheme of loss reserving with Generalized Linear Models 

In Figure 2, 𝐶𝐶𝑖𝑖,𝑖𝑖 depicts to the incremental claims transactions observed at the 𝑖𝑖𝑡𝑡ℎaccident 
year and the 𝑗𝑗𝑡𝑡ℎ development year. The other notations in this figure are those presented 
above. 

5.1.3.2. As implemented in the study 

A given distribution and link function are associated to the claims in the triangle. In in our case, 
we use: 

- the log link function and the Gamma distribution for paid 
- the identity link function and the Normal distribution for incurred. 

We use the ChainLadder package from R for General Linear Models modelling. 

 For paid claims, the Gamma distribution is the one that fits the best the data:
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Figure 3 - Fitting paid claims distribution with known distributions 

It is the one which minimizes the most the statistics (distance between original data and 
adjusted distribution) and errors criteria, as showed in Figure 4 

Figure 4 - Goodness-of-fit statistics – Application to paid claims 

We remind that for the Gamma distribution: 

𝑋𝑋~Γ(𝛼𝛼,𝛽𝛽) ⇒  �
𝔼𝔼(𝑋𝑋) = 𝛼𝛼 × 𝛽𝛽
𝕍𝕍(𝑋𝑋) = 𝛼𝛼 × 𝛽𝛽² 

 For the incurred, the incremental amounts showed a proportion of negative values due
to the consideration of Subrogations & Salvages in the triangles. However, a Poisson
family can still often be invoked so long as the sample mean is positive which is the case
: the mean of incurred is 10.7M$

Figure 5 Average amount of incremental Incurred 
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Thus, the incurred are modelled with a normal distribution that accepts the existence of 
negative values. 

5.1.3.3. Forecast on the basis of censored data 

The Generalized Linear Models (GLM) provide a forecast until the last development of the cut-
off dates. It means that for the 2006 cut-off date for instance, the last development year is the 
12th one. In order to obtain forecasts until the 22nd development year, which corresponds to 
the last development year of 2016 cut-off date, the following strategies have been applied: 

Let 𝐽𝐽 be the final development year of the entire triangle (𝐽𝐽 = 𝐽𝐽2016 = 𝐽𝐽2010 = 22) 
The GLM provide forecasts until 𝐽𝐽𝐾𝐾 = 𝐾𝐾 − 1994 for the 𝐾𝐾𝑡𝑡ℎ cut-off date 

i. Paid

To extend the forecast beyond 𝐽𝐽𝐾𝐾, the development factors were derived from the historical 
claims development and from the projections provided by the GLM: 

 𝑓𝑓𝑖𝑖,𝑖𝑖 =
𝑌𝑌𝑖𝑖,𝑖𝑖+1
𝑌𝑌𝑖𝑖𝑖𝑖

, 

 𝑗𝑗𝑗𝑗 �7 − |𝐾𝐾 − 2010| − 1 − 𝕀𝕀{𝐾𝐾=2006}; 𝐽𝐽𝐾𝐾�   𝑎𝑎𝑎𝑎𝑑𝑑  𝑖𝑖𝑗𝑗 [1; 𝐼𝐼𝐾𝐾] 

where: 

- K is the cut-off date 
- 𝑌𝑌𝑖𝑖𝑖𝑖 the cumulated payment for the 𝑖𝑖𝑡𝑡ℎaccident year and the 𝑗𝑗𝑡𝑡ℎ development year. 
- 𝐼𝐼𝐾𝐾 is the number of rows for each cut-off date : 𝐼𝐼𝐾𝐾 = min(𝐾𝐾, 2010) − 1994 + 1 

1. Development factor at 𝑱𝑱𝑲𝑲
The development factor for the development year is assumed to be

𝑓𝑓𝐽𝐽𝐾𝐾 =
1
𝐼𝐼𝐾𝐾
�𝑓𝑓𝑖𝑖,𝐽𝐽𝐾𝐾

𝐼𝐼𝐾𝐾

𝑖𝑖=1

 

2. Decreasing factor
For each accident year, the evolution of the development factors is assessed as the ratio 
of the development factor between 2 successive development years  

�̈�𝜏 =
1
𝐼𝐼𝐾𝐾

�
𝑓𝑓𝑖𝑖,𝑖𝑖+1
𝑓𝑓𝑖𝑖,𝑖𝑖

𝐽𝐽𝐾𝐾

𝑖𝑖=7−|𝐾𝐾−2010|−1−𝕀𝕀{𝐾𝐾=2006}

3. Development factor beyond 𝑱𝑱𝑲𝑲
Finally the development factor for 𝑗𝑗𝑗𝑗 [𝐽𝐽𝐾𝐾; 𝐽𝐽] is defined as following

𝑓𝑓𝑖𝑖 = 1 + �𝑓𝑓𝑖𝑖−1 − 1��̈�𝜏𝑖𝑖−8, 𝑗𝑗𝑗𝑗 [𝐽𝐽𝐾𝐾 + 1; 𝐽𝐽] 
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   Therefore the forecasted paid forecasts 𝑌𝑌�𝑖𝑖𝑖𝑖 beyond 𝐽𝐽𝐾𝐾are given by: 

𝑌𝑌�𝑖𝑖,𝑖𝑖+1 = 𝑌𝑌�𝑖𝑖𝑖𝑖𝑓𝑓𝑖𝑖 , 𝑗𝑗𝑗𝑗 [𝐽𝐽𝐾𝐾 + 1; 𝐽𝐽] 

ii. Incurred

The incurred claims show more volatility than paid amounts. Thus, the forecast of the 
triangles beyond the cut-off times is based on an adjusted methodology that aims to 
reflect the historical volatility on the forecasts.  
The historical volatility is catch on the triangle of 2010 cut-off date. 

1. Development factors on historical incurred:

We are interested in the forecast of the triangles of cut-off dates 2006, 2011 and 2014. 
In particular, we are analysing how to build development factors from the 13th 
development year since it is the development year from which data are blinded (it 
corresponds to the triangle of cut-off date 2006). 

 𝑓𝑓𝑖𝑖,𝑘𝑘 =
∑ 𝑌𝑌𝑖𝑖,𝑖𝑖+110−𝑘𝑘+1
𝑖𝑖=1

∑ 𝑌𝑌𝑖𝑖,𝑖𝑖10−𝑘𝑘+1
𝑖𝑖=1

𝕀𝕀{𝑖𝑖<14},𝑓𝑓𝑓𝑓𝑓𝑓 𝑗𝑗𝑗𝑗[2,22] 𝑎𝑎𝑎𝑎𝑑𝑑 𝑘𝑘𝑗𝑗[1,9] 

2. Adjustment of development factors:

         The development factors shows the evolution, by development period presented in 
Figure 6. 

Figure 6 Evolution of development factors by accident year 
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A logarithmic regression is then built on specific intervals of accident years as presented in Table 
5. 

Table 5 Logarithmic regression to smooth development factors 

The adjusted development factors 𝑓𝑓 are then used to forecast the incurred 𝑌𝑌�𝑖𝑖𝑖𝑖 : 

𝑌𝑌�𝑖𝑖,𝑖𝑖+1 = 𝑌𝑌�𝑖𝑖𝑖𝑖𝑓𝑓𝑖𝑖 , 𝑗𝑗𝑗𝑗 [𝐽𝐽𝐾𝐾 + 1; 𝐽𝐽] 

5.1.3.4. Results and discussion 

We present hereafter the results of the Generalized Linear Model described above. 

Figure 7 Estimated Ultimate Paid Results - Generalized Linear Models 

Interval of 
accident 

years
A B

Adjusted 
development factor

Initial 
development factor

1994 to 1995 -0,09 1,21 0,984 1,024
1994 to 1996 -0,08 1,19 0,990 1,031
1994 to 1997 -0,07 1,18 0,992 1,015
1994 to 1998 -0,07 1,18 0,995 1,004
1994 to 1999 -0,06 1,16 0,995 1,040
1994 to 2000 -0,06 1,16 0,995 1,021
1994 to 2001 -0,06 1,16 0,990 1,018
1994 to 2002 -0,06 1,16 0,993 1,022
1994 to 2003 -0,06 1,16 0,992 1,010
1994 to 2004 -0,05 1,15 0,986 1,021

Logarithmic regression parameters to smooth development factors
Development factor = A ln(X) + B

 -

  20

  40

  60

  80

  100

  120

  140

  160

  180

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

U
lti

m
at

e 
pa

id
 lo

ss
 ($

M
)

Valuation year

2006 2011 2014 2016



Machine Learning & Traditional Methods Synergy in Non-Life reserving 
- 

ASTIN 2018 Working Party 

25 | P a g e

Figure 8 Estimated Ultimate Incurred Results - Generalized Linear Models 

For the different cut-off dates, the forecasted claims for paid present a homogeneous 
increasing trend for the first 9 accident years, and although less pronounced, the same 
homogenous increasing trend is observed on ultimate incurred. 

However, the ultimate paid for 2006 cut-off date shows a lag which can be explained by the 
volumetry of the claims that is less important for this cut-off time (claims triangles are smaller). 

After the 9th accident year (2002), the ultimate paid of data related to cut-off dates 2011, 2014 
and 2016 shows a fast and stressed increase while those of 2006 cut-off year starts decreasing 
slowly. This is due to calendar years with a specific development of (long-tail) claims that are 
not included in the 2006 cut-off date triangles. 

For incurred, the ultimates of the 3 last cut-off dates (2011, 2014 and 2016) decrease softly 
from the 15th accident year (2008) and all collapse at 2010 because of the porosity of the claims 
for the last accident year (2010).  
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Figure 9 Estimated Paid Loss Reserves Results – Generalized Linear Models 

 

Figure 10 Estimated Incurred Loss Reserves Results – Generalized Linear Models 
 

Unlike the ultimate claims, loss reserves for both incurred and paid raise significantly, 
especially for paid claims. For paid, the evolution of loss reserves present an exponential 
growth until the 8th accident year (2007) for the last 3 cut-off dates and the 7th accident year 
(2006) for 2006 cut-off-date. 

Regarding loss reserves on incurred, their evolution lean on incurred ultimates and the paid of 
the last calendar year of the triangles. It means that incurred loss give an information on both 
ultimate outstanding and paid loss reserves.  
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5.2. Modelling with Machine Learning 

In this section we describe an approach on how Machine Learning methods can be used to 
assess an ultimate claims from a claim level. 

 
5.2.1. Preamble 

5.2.1.1. General approach 

Actuarial practice in Non-Life reserving is traditionally based on claims data aggregated and 
structured in triangles. Modern approaches introduce Machine Learning to estimate future 
payments varying by accident year and reporting delay at an individual claim level (Aleandri, 
2017). 
 

Reporting Closing delay Tail 
year 0 1 … n-1 n   
T-n PT-n,0 PT-n,1 … PT-n,n-1 PT-n,0 P�T-n,c 

T-(n-1) PT-(n-1),0 PT-n,0 … PT-n,0 P�T-(n-1),n P�T-(n-1),c 
. . . … . . . 
. . . . . . . 
. . . … . . . 

T-1 PT-n,0 PT-n,0 … P�T-1,n-1 P�T-1,n P�T-1,c 
T PT-n,0 P�T,1 … P�T,n-1 P�T,n P�T,c 

 

Table 6 Traditional scheme of Non-Life reserving 
 

 

Standard actuarial methods for reserving generally apply development factors to losses paid-
to-date and reported-to-date to calculate an estimate of ultimate losses. 

Modern approaches (Schlemmer & Tarkowski, 2013) calculate total IBNR as a sum of: 
 “Pure IBNR” (or “IBNYR”) as the estimate of ultimate losses for claims not yet reported 
 and “IBNER” as the estimate of ultimate losses for known claims  
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Figure 11 Scheme of evaluating total IBNR according to modern approaches 

 

5.2.1.2. Technical specifications 

In this section we describe the technical specifications of a Machine Learning method which 
separates the projection of Incurred But Not Enough Reported (IBNER) from Incurred by not 
Yet Reported (IBNYR or pure IBNR) (Golfin, Laurie, Li, Martin, & Nyce, 2017).  First we outline 
the technical specifications for the IBNER component. Then we discuss the IBNYR of pure IBNR 
component.  

The IBNER component is based on two component models.   

 The first model is referred to as the Known Claims Model (KCM) which estimates as of 
a given evaluation time the future incremental paid/incurred losses conditional upon 
the loss being open at the beginning of each period. 
 

 The second model is referred to as an Open Propensity Model (OPM) which estimates 
the probability of the claim being open at the beginning of the period.   
The target variable of this model (the claim status at the beginning of the development 
year) is defined based on ending case reserve at the prior year: if the case reserve is 
zero at the end of prior year, then the claim status is defined as ‘Closed’ for current year. 
Otherwise the claim status is defined as ‘Open’. 
 

The results of these two models can be blended together to generate a granular estimate of 
the expected ultimate settlement of a claim.  An appealing characteristic of this approach is 
that claim characteristics can be used as predictors in the KCM and OPM models. 

Known Claims 
models

Open Claim 
Propensity Models

Future Reported 
Claim Models

Severity on Future 
Reported Claims 

For open claims at 
evaluation time, 
estimates the 
future 
incremental 
paid/incurred 
losses conditional 
upon loss being 
“open” at the 
beginning of each 
period

Estimates the 
probability of a 
claim being open 
at the beginning 
of a future period

Estimates the 
expected number 
of newly reported 
claims in each 
future period

Estimates the 
ultimate severty 
associated with 
the future 
reported claims

Total IBNR Estimate

Claim coverage level Portfolio level

Known Claims Models (IBNER) Pure IBNR Models
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In the next section we will describe the technical specifications utilizing notation consistent 
with emerging literature in this area of research (Wüthrich, 2016). 

 Let 𝑖𝑖 denote the accident year 
 Let 𝑗𝑗 denote the reporting delay 
 Let 𝑁𝑁𝑖𝑖𝑖𝑖 denote the number of claims occurring in accident year 𝑖𝑖 reported in calendar 

period 𝑖𝑖 + 𝑗𝑗 
 Let ℱ𝑡𝑡 denote the information available at time 𝑡𝑡 
 Each claim 𝑣𝑣 generates cash flows 𝑋𝑋𝑖𝑖,𝑖𝑖|0

(𝑣𝑣) ,𝑋𝑋𝑖𝑖,𝑖𝑖|1
(𝑣𝑣) ,…, where the variable 𝑋𝑋𝑖𝑖,𝑖𝑖|𝑘𝑘

(𝑣𝑣) denotes 
payments in calendar year 𝑖𝑖 + 𝑗𝑗 + 𝑘𝑘 

We can utilize this notation to express the ultimate for known claims as: 

��� � 𝑋𝑋𝑖𝑖,𝑖𝑖|𝑘𝑘
(𝑣𝑣)

𝑡𝑡−(𝑖𝑖+𝑖𝑖)

𝑘𝑘=0

+  � 𝐸𝐸 �𝑋𝑋𝑖𝑖,𝑖𝑖|𝑘𝑘
(𝑣𝑣) � ℱ𝑡𝑡�

𝑘𝑘>𝑡𝑡−(𝑖𝑖+𝑖𝑖)

�

𝑁𝑁𝑖𝑖𝑗𝑗

𝑣𝑣=1

𝑡𝑡−𝑖𝑖

𝑖𝑖=0

 

In addition, 

 Let 𝑥𝑥𝑖𝑖,𝑖𝑖|𝑘𝑘
(𝑣𝑣) represent the feature-space which in our case is represented by the features in 

the Swiss Re dataset. 
 The term on the left-hand side represents known claim transactions (paid or incurred 

loss amounts) and the right-hand side represents future development on these “known 
claims” given information known at time 𝑡𝑡. 

 Let 𝑂𝑂𝑂𝑂𝑂𝑂𝑖𝑖+𝑘𝑘 �𝑥𝑥𝑖𝑖,𝑖𝑖|𝑘𝑘
(𝑣𝑣) � denote the probability of a claim being open at the beginning of 

the calendar period 𝑖𝑖 + 𝑗𝑗 + 𝑘𝑘 

 Let 𝐾𝐾𝐶𝐶𝑂𝑂𝑖𝑖+𝑘𝑘 �𝑥𝑥𝑖𝑖,𝑖𝑖|𝑘𝑘
(𝑣𝑣) � denote the expected payment amount during the calendar period 

𝑖𝑖 + 𝑗𝑗 + 𝑘𝑘 conditional upon the claim being open at the beginning of each future period. 

 
Therefore, incorporating this notation the ultimate loss estimate for known claims becomes: 

 

��� � 𝑋𝑋𝑖𝑖,𝑖𝑖|𝑘𝑘
(𝑣𝑣)

𝑡𝑡−(𝑖𝑖+𝑖𝑖)

𝑘𝑘=0

+  � 𝐾𝐾𝐶𝐶𝑂𝑂𝑖𝑖+𝑘𝑘�𝑥𝑥𝑖𝑖,𝑖𝑖|𝑘𝑘
(𝑣𝑣) � ∗  

𝑂𝑂𝑂𝑂𝑂𝑂𝑖𝑖+𝑘𝑘�𝑥𝑥𝑖𝑖,𝑖𝑖|𝑘𝑘
(𝑣𝑣) �

𝑂𝑂𝑂𝑂𝑂𝑂𝑖𝑖+𝑘𝑘 �𝑥𝑥𝑖𝑖,𝑖𝑖|𝑘𝑘=𝑖𝑖
(𝑣𝑣) �𝑘𝑘>𝑡𝑡−(𝑖𝑖+𝑖𝑖)

�
𝑁𝑁𝑖𝑖𝑖𝑖

𝑣𝑣=1

𝑡𝑡−𝑖𝑖

𝑖𝑖=0
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5.2.1.3. Steps of the analysis 

When dealing with the process of estimating a Machine Learning model there is one important 
aspect that anyone must take care of carefully: choosing the best set of hyper parameters and 
parameters, according to a preselected metric.   

Each family of Machine Learning model is characterized by a set of hyper parameters and 
parameters. Rigorously, the hyper parameters are defined as those model settings that cannot 
be learned within the estimation process directly. While parameters are defined as those that 
can be learned during the process of estimation, i.e. the process of fitting the model. For 
example, in case of a General Linear Model, the weights are parameters, while the link function 
and the error distribution are considered hyper parameters. Instead if we consider a Multilayer 
Perceptron then the parameters are the weights inside each neuron, while (to name a few) the 
number of layers, number of neurons and type of activation functions inside each layer are all 
hyper parameters.  

For each family of Machine Learning model under study, we aim to find a set of hyper 
parameters that overall perform well during all years covered by the dataset. We choose the 
following approach:  

 We divide the dataset into 5 folds (or disjoint subsets) with respect to cut in times; 
 For each fold we consider the year ahead as the validation set. 

So for each set of hyper parameter we estimate/fit 5 models on the five different folds, 
and each model is tested on the corresponding validation diagonal (see Figure 12).  
This approach is analogue to a 𝑘𝑘-fold cross validation validation in a context outside 
time series analysis. 

 

Figure 12 - Example of a 5-folds cross validation 

 

 At this point we compute the Mean Square Error (MSE) by comparing the observed and 
predicted on each validation diagonal and we compute the average of the 5 Mean 
Square Errors just computed. This average represents how well the set of hyper 
parameters perform on different time windows. 
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In Table 7 we report the exact cut in years:  

 

 Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7  

Training [2002 , 2006] [2003 , 2007] [2004 , 2008] [2005 , 2009] [2006 , 2010] [2007 , 2011] [2012 , 2016] 
Validation 2007 2008 2009 2010 2011 [2012 , 2014] [2012 , 2016] 

Ultimate losses 2006         [2011 , 2014] 2016 
 

Table 7 Modelling steps with Machine Learning methods 

 
 Steps 1 to 5 represent our 5 folds that allows us to determine the optimal set of hyper 

parameters for each family of models. 
Note that the KCM and the OPM will have different set of hyper parameters.  
 

 With the chosen set hyper parameters we fit 3 different models in step 1, 6 and 7 in 
order to estimate the ultimate losses and compare the results with the TM findings.  

The choice of these particular cut-off times is dictated by the amount of data available. From a 
practical point of view, if one knows that starting from a particular year the process of handling 
the claims has been modified then the cut in times should be selected in accordance to the 
modification of the process. 

This entire procedure aims to find a good trade-off between train-test (or Cross Validation) 
error (see Figure 13): the ML models must have learned those relationship that hold both on 
the train and the test set, avoiding to fit noise in the train set. If the analyst does not take into 
account this trade-off then he/she will risk to produce predictions that are highly affected by 
noise, hence unreliable. 

 

Figure 13- Illustration of the procedure to evaluate goodness of models 
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5.2.1.4. Cross-Validation error 

We discuss here the metrics used to evaluate goodness of models (James, Witten, Hastie & 
Tibshirani, 2017). 

 Know Claims Model  
• The variable of interest is numerical: it is a regression problem. To evaluate the 

goodness of fit of the Know Claims Model, the Root Mean Squared Error (RMSE) is 
used.  
 

• This metric represents the square root of the average of squared differences 
between predictions and observations. In other words, it represents the sample 
standard deviation of the differences between predicted and observed values. 

𝑅𝑅𝑂𝑂𝑅𝑅𝐸𝐸 = �
1
𝑎𝑎
�(𝑦𝑦𝑖𝑖 − 𝑦𝑦𝚥𝚥� )2
𝑛𝑛

𝑖𝑖=1

 

 Open Claim Propensity Model  
• The evaluation of Open Claim Propensity Model is a classification problem. Gini 

coefficient is used to assess the goodness of this model. This index represents a 
measure of total variance across the 𝐾𝐾 classes. 

𝐺𝐺 = ��̂�𝑒𝑚𝑚𝑘𝑘(1 − �̂�𝑒𝑚𝑚𝑘𝑘)
𝐾𝐾

𝑘𝑘=1

 

Where �̂�𝑒𝑚𝑚𝑘𝑘  represents the proportion of the training observations in the 
𝑚𝑚𝑡𝑡ℎregion of the 𝑘𝑘𝑡𝑡ℎ class.  

• Gini index is referred to as a measure of node purity: a small value indicates that a 
node contains predominantly observations from a single class. 
 

• Gini calculation is closely related to the calculation of Area Under Curve (AUC) and 
can be computed as:  𝐺𝐺 = 2 × 𝐴𝐴𝑈𝑈𝐶𝐶 − 1  
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5.2.2. Random forests 

Random Forests algorithm have been devised by Breiman in the early 2000’s (Breiman, 2001). 
A random forest is a bootstrapping algorithm with Decision Trees capable of performing both 
regression and classification tasks. It is generally recognized for its accuracy and its ability to 
deal with small sample sizes and high-dimensional feature spaces. 
 

5.2.2.1. Classification and Regression Trees 

The Classification and Regression Trees model (CART or Decision Trees), being at the core of 
the Random Forest model and the Gradient Boosting Machine (GBM) model, is briefly 
presented below. 

Decision Trees (Friedman, 2001) partition the feature space into a set of rectangles, and then 
fit a simple model (like a constant) in each one. In particular the model, at each step, splits the 
population (or sample) into two homogeneous sets (or subpopulations) based on the most 
significant splitter on input variables in order to give the best homogeneous sets of sub-
population. 

A tree can be presented as a function 𝑓𝑓:ℝ𝑛𝑛 → ℝ defined as: 

𝑓𝑓(𝑥𝑥) =  �𝑐𝑐𝑖𝑖𝐼𝐼�𝑥𝑥 ∈ 𝐴𝐴𝑖𝑖�
𝐾𝐾

𝑖𝑖=1

 

where: 
 𝑥𝑥 ∈ ℝ𝑁𝑁 represents the vector containing the features; 

  �𝐴𝐴𝑖𝑖�1
𝐾𝐾

 is a partition of ℝ𝑁𝑁; 
 𝐼𝐼�𝑥𝑥 ∈ 𝐴𝐴𝑖𝑖�  is the indicator function over the set 𝐴𝐴𝑖𝑖; 
 𝑐𝑐𝑖𝑖 is a constant and represents the prediction for all 𝑥𝑥 ∈ ℝ𝑁𝑁; 
 the predicted value 𝑓𝑓(𝑥𝑥) belongs to ℝ. 

Decision Trees use multiple algorithms to decide when and where to split a node in two or more 
sub-nodes. The idea is that the creation of sub-nodes increases the homogeneity of the 
resultant sub-nodes. 

 

5.2.2.2. Principle of random forests  

More formally, Random Forests are a combination of tree predictors such that each tree 
depends on the values of a random vector sampled independently and with the same 
distribution for all trees in the forest.  

Among the forests’ essential ingredients, both bagging and the Classification and Regression 
Trees (CART) split criterion play critical roles. Bagging (a contraction of bootstrap-aggregation) 
is a general aggregation scheme, which generates bootstrap samples from the original data set, 
constructs a predictor from each sample and decides by averaging. 



Machine Learning & Traditional Methods Synergy in Non-Life reserving 
- 

ASTIN 2018 Working Party 

 
34 | P a g e   
 

i. Random forests algorithm 

Let 𝑂𝑂 be the dimension of the dataset. Our data consists of a sample {𝑥𝑥𝑖𝑖, 𝑦𝑦𝑖𝑖}𝑖𝑖=1𝑀𝑀  where 𝑥𝑥𝑖𝑖 ∈
ℝ𝑁𝑁 and 𝑦𝑦𝑖𝑖 ∈ ℝ.  

The algorithm for fitting a random forest for regression works as follows: 

1. For 𝑏𝑏 =  1 to 𝐵𝐵 number of bootstraps: 
a. Draw a bootstrap sample 𝐾𝐾 of size 𝑒𝑒 from the training data. As suggested by 

Breiman (Breiman, 2001) the subset should be about 66% of the total set of size 
𝑂𝑂; 

b. Grow a random forest tree 𝑇𝑇𝑏𝑏 to the bootstrapped data by recursively repeating 
the following steps for each terminal node of the tree until some constraints on 
the tree size are reached: 

i. Select 𝑙𝑙 variables at random from the 𝑁𝑁 variables; 
ii. Pick the best variable & split-point1 among the l variables; 

iii. Split the node into two daughter nodes. 
2. Output the ensemble of trees {𝑇𝑇𝑏𝑏}1𝐵𝐵. 
3. To make prediction at a new point 𝑥𝑥, compute: 

𝑓𝑓𝐵𝐵(𝑥𝑥) =  
1
𝐵𝐵
�𝑇𝑇𝑏𝑏(𝑥𝑥)
𝐵𝐵

𝑏𝑏=1

 

Breiman (Breiman, 2001) shows that the error of the forest, independently of the type of forest, 
is small as soon as the predictive power of each tree is good and the correlation between the 
tree errors is low.  

A second result is obtained by observing that if we would sample the bootstrap B from 𝑖𝑖𝑖𝑖𝑑𝑑 
random variable’s y with 𝔼𝔼[𝑦𝑦]  =  𝑚𝑚 and 𝑉𝑉𝑎𝑎𝑓𝑓(𝑦𝑦) =  𝜎𝜎2 then the bootstrap will have a variance 
of 1

𝐵𝐵
𝜎𝜎2.  

However, since we are sampling from the same dataset, we have a positive pairwise correlation 
𝜌𝜌 =  𝜌𝜌(𝑥𝑥) and the variance of the average is: 

𝜌𝜌(𝑥𝑥)𝜎𝜎2(x) +
1 − 𝜌𝜌(𝑥𝑥)

𝐵𝐵
𝜎𝜎2(x)  

As 𝐵𝐵 increases, the second term of the equation disappears, but the first remains limiting the 
benefits of averaging.  

The idea in random forests is to improve the variance reduction of bagging by reducing the 
correlation between the trees, without increasing the variance too much. This is achieved in 
the tree-growing process through random selection of the input variables. 
 

 

 

                                                 
1 It is the pair of variable & split point that minimize the error metric of the two daughter nodes (e.g. RMSE). 
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ii. Random forests hyper parameters 
 

The performance of the model is highly affected by the chosen hyper parameters. Hence the 
fine tuning of the model is an important part of the process.  

The most sensitive hyper parameters are: 

 Number of trees 𝐁𝐁 
A high number of trees produces a more stable prediction, but the computation time 
increases as well. The approach adopted consists of choosing a high number for B (e.g. 
1000) and stop to add trees when the out-of-bag error2 does not decrease of more than 
(for example) 0.001; 
 

 Size of the sample 
Even if it is suggested so use 66%, it is often appropriate to test different values; 
 

 Number of variables 𝒍𝒍 among which to search for the best split 
If 𝑙𝑙 = 𝑁𝑁 then the algorithm tends to overfit and choose always the same variables, 
while if 𝑙𝑙 = 1 the algorithm is purely random; 
 

 The maximum depth of the trees 
If we allow to have a really high depth (e.g. 100), then the trees perfectly replicate the 
training data. On the other hand a depth of 1 means that each tree divides the dataset 
into two subset and then return the average observed value for each subset. Hence a 
good trade-off must be determined in order to have a model that does not overfit on 
the training data but it has learnt the important relationship within the data. 
 

iii. Optimization of hyper parameters 
 

In order to identify the best set of hyper parameters, one can test all possible combination of 
hyper parameters and choose the one that produces the lowest Cross Validation Error (see 
Section 5.2.1.4). However, this is often an infeasible task due to the computational time 
needed. 

The approach adopted is the so-called Randomized Hyper Parameter Grid Search: a random 
sample of a set of hyper parameter from all possible combination is performed. It is tested and 
the process is repeated until the Cross Validation Error does not decrease for 𝐾𝐾 (set at 10) 
consecutive combination of hyper parameters. 

This hyper parameter search has been performed for both the KCM and OPM model, so we 
obtained two sets of optimal hyper parameters. 

The package used to fit the Random Forest is the H20 package, interface in R. 

                                                 
2 For each observation, construct its random forest predictor by averaging only those trees corresponding to bootstrap 
samples in which the observation did not appear. Then compute the error.  
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5.2.2.3. Results and discussion 

We present hereafter the results of the random forest model described above.  

We can see that the estimated paid and incurred loss reserves tend to be a bit noisy and 
unstable. However, the main trend is overall the same.  

 

Figure 14 Estimated Paid Loss Reserves Results – Random Forests 

 

Figure 15 - Estimated Incurred Loss Reserves Results – Random Forests 

Regarding the ultimate estimations, predictions are more stable with respect to the different 
evaluation years. Observe that prediction at year 2006 behaves quite different from the others.  

-20

 -

 20

 40

 60

 80

 100

 120

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Pa
id

 lo
ss

 re
se

rv
es

 ($
M

)

Valuation year

2006 2011 2014 2016

-40
-30
-20
-10
 -

 10
 20
 30
 40
 50
 60
 70

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

In
cu

rr
ed

 lo
ss

 re
se

rv
es

 ($
M

)

Valuation year

2006 2011 2014 2016



Machine Learning & Traditional Methods Synergy in Non-Life reserving 
- 

ASTIN 2018 Working Party 

 
37 | P a g e   
 

 

Figure 16 Estimated Ultimate Paid Results – Random Forests 

 

 

Figure 17 Estimated Ultimate Incurred Results – Random Forests 
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5.2.3. Neural Networks 

Neural networks are powerful tools for solving any kind of regression or classification problems, 
in particular, on high-dimensional covariate spaces. Neural networks should be understood as 
semi-parametric models. The universality theorems imply that general neural networks can 
approximate arbitrarily well every compactly supported function on the covariate space. 
Therefore, they typically lead to better in-sample performance than generalized linear models, 
and they capture interactions in covariates more easily than generalized additive models. 
However, their use also needs some care, covariates also need to be pre-processed, for 
instance, co-linearity and non-uniformity of covariates in insurance portfolios may pose major 
difficulties in neural network calibrations. Dealing successfully with these issues typically leads 
to regression models which have better out-sample performance than other regression models. 

State-of-the-art research in neural networks aims at solving questions about the stability of 
neural networks over time, i.e. for sequential observations over different accounting years. 
Interpretability, illustration and communication of neural network results need to improved, 
and important from a pricing and risk management point of view, uncertainty measures need 
to be derived if using these models in a predictive modelling fashion. 

 

5.2.3.1. Principle of neural networks  

The technique adopted in order to find a model that fits the data followed the following steps: 

1. Initial design of a Neural Network 
The neural network designed at this step overfits deliberately the training set.  
This involves, in the case of this study: i) creating many layers with many neurons, ii) 
finding an appropriate activation function and iii) determining where to insert the batch 
normalization layers.  
 

2. Dimension reduction and use of dropout layers 
The purpose of this step is to decrease the overfit on the training data and to start 
reducing the Cross Validation Error. This is achieved by decreasing manually the number 
of neurons and removing one layer at the time. Dropout allows us to reduce the 
overfitting of the Neural Network.  

During these steps the learning rate has always been kept constant and equal to 1%. This rate 
represents the speed with which the model crosses the whole dataset.  

 

 

 

A found working architecture is composed as follow: 
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 2 hidden layers of respectively 500 and 250 hidden neurons  
 

 Specific activation function by model and by layer : 

  Hidden layer  Output layer      

KCM  Rectified Linear Unit : 
𝑔𝑔(𝑥𝑥)  =  𝑚𝑚𝑎𝑎𝑥𝑥(𝑥𝑥, 0) 

 Linear : 
𝑔𝑔(𝑥𝑥)  =  𝑥𝑥      

OPM  
Hyperbolic tangent :  

𝑔𝑔(𝑥𝑥) =  
sinh(𝑥𝑥)
cosh(𝑥𝑥) =

𝑒𝑒𝑚𝑚 − 𝑒𝑒−𝑚𝑚

𝑒𝑒𝑚𝑚 + 𝑒𝑒−𝑚𝑚
 

 
Sigmoïd : 

𝑔𝑔(𝑥𝑥) =  
1

1 + 𝑒𝑒−𝑚𝑚
 

 

Table 8 - Activation functions of selected neural networks 

 

 Dropout layer of 0.1 
Dropout is a technique used to improve over-fit on neural networks.  
A dropout layer of 0.1 means that during training 10% of the neurons will be 
deactivated. This improve generalization because force the layer to learn with different 
neurons the same "concept". While the Batch Normalization layer transforms the 
normalized input sample using a linear transformation, whose parameters are learnt 
during training. This, sometimes, helps a lot because the output of a hidden layer should 
not have obviously mean zero and unit variance. 
 
 

 Batch Normalization layer 
 

 The optimizer used is the Rmsprop with approximate 20 epochs and batch size of 128. 
One epoch consists of one full training cycle on the training set. Once every sample in 
the set is seen, you start again, marking the beginning of the 2nd epoch. While Batch 
size defines number of samples that going to be propagated through the network in 
order to update the weights of the activated neurons.  

All categorical variables have been encoded using the One Hot Encoding Scheme: it transforms 
the categorical variable into 𝑎𝑎 number of new variables (or columns in the dataset), where 𝑎𝑎 is 
the number of possible values that the categorical variable can assume. So each column 
contains either 1 or 0 if the value corresponding to the label associated to the new column is 
assumed by the sample considered or not. In this way, we treat the categorical variables as 
numerical ones. 

In general, the process of finding a good architecture requires a lot of time and experience with 
the database under analysis. It is almost impossible to find the optimal one, usually a good one 
is enough. One possible further study could be to use Genetic Algorithm to find a sound working 
architecture. 

The package use to train the Neural Network is the Keras package, interface in R. 
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5.2.3.2. Results and discussion 

We present hereafter the results of the neural network model described above.  

Overall we have a stable trend of predictions, except of the 2006 case. This highlights the fact 
that the model is not able to well extrapolate beyond the data on which has been trained. One 
other reason of this weird behaviour might be due to the fact that the model evaluated at year 
2006 has been trained on a small subset of the entire dataset, so making the predictions 
unreliable. 

 

Figure 18 - Estimated Paid Loss Reserves Results- Neural Networks 

 

 

Figure 19 - Estimated Incurred Loss Reserves Results- Neural Networks 
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Figure 20 - Estimated Ultimate Paid Results- Neural Networks 

 

 

Figure 21 - Estimated Ultimate Incurred Results- Neural Networks 
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5.2.4. Gradient Boosting Machine (GBM) 

 

Jerome Friedman applied the gradient boosting concept to decision trees in 2001 to create 
Gradient Boosting Machine (GBM) (Friedman J.H., 2001 ; James, Witten, Hastie & Tibshirani, 
2017). It belongs to the ensemble methods with the principle that a group of “weak learners” 
can come together to form a “strong learner”. Each classifier/regressor individually, is a “weak 
learner,” while all the classifiers/regressors taken together are a “strong learner”. 

 

5.2.4.1. Principle of Gradient Boosting Machine  

i. From Boosting to Gradient Boosting Machine 
 
Boosting uses bagging methodology (Bootstrap aggregation) as Random Forest applying 
decorrelated trees, except that the collection of trees is grown sequentially: each tree is grown 
using information from previously grown trees.  

In practice this is carried out by building a single model from the training data, then adding new 
models on the errors made by existing models, in order to correct the predictions of the 
previous model. Models are sequentially added until no further improvements is observed 
(additive training). 

 In essence, at each step a weak learner is introduced to compensate the shortcomings of the 
existing weak learners. In general one observe that when the class of trees is used as base 
learner/model, the boosting approach learns slowly by fitting many small trees to the residuals. 
This is helpful since a smaller tree prevents on fit on pure noise, hence overfit.  

The approach is called gradient boosting because it uses a gradient descent algorithm to 
minimize the loss function in the process adding new models fit of the residuals of the previous 
models.  

 
ii. GBM algorithm 

 
Formally, for a given training dataset, the algorithm works as follow:  

1. Set an initial model 𝑓𝑓(𝑥𝑥) with an offset value or 𝑓𝑓(𝑥𝑥) = 0 and compute residual 𝑓𝑓𝑖𝑖 and 
the initial weights; 
 

2. For 𝑏𝑏 = 1,2, … . ,𝐵𝐵 iterations until the model converge (i.e. error under a predefined 
threshold) the gradient descent optimization is used to minimize the cost function. It 
consists of: 

a. Calculate negative gradients; 
b. Fit a regression tree 𝑓𝑓𝑏𝑏 to the negative gradients; 
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c. Get an estimate of the shrinkage parameter λ to reduce the cost function; 
d. Update the model 𝑓𝑓(𝑥𝑥) applying a shrinkage version of the new tree; 
e. Update the residuals, weights applying a shrinkage version of the new tree; 

3. Output the boosted model as a linear combination of the different trees: 

𝑓𝑓(𝑥𝑥) = �𝜆𝜆𝑓𝑓𝑏𝑏(𝑥𝑥)
𝐵𝐵

𝑏𝑏=1

 

The R package used to fit the GBM is the gbm one. 
 

iii. GBM parameters 
 
Relevant parameters to tune: 

 Distribution  
Specify the name of the loss function to use.  

 For KCM model, we use a Gaussian distribution  
 For OPM model, we use a Bernoulli distribution 

 

 n.trees 
The total number of trees to fit. It’s equivalent to the number of iterations. It is taken 
equal to 100; 
 

 interaction.depth  
The maximum nodes per tree (number of leaves). It’s the depth of each tree. Equivalent 
at complexity of the tree. It is utilized to control over-fitting. It is taken equal to 1; 
 

 n.minobsinnode 
Minimum number of observations in tree terminal nodes. A really high value might lead 
to underfitting and a really low value might lead to overfitting. It is linked with 
interaction depth. It is taken equal to 10; 
 

 shrinkage 
It is the learning rate. A gradient descent step size. How quickly the algorithm adapts. 
It reduces the size of incremental steps and thus penalizes the importance of each 
consecutive iteration. It is taken equal to 0.1%. 
 

 bag.fraction 
It is the subsampling rate. The fraction of the training set observations randomly 
selected to propose the next tree in the expansion. It introduces the randomness into 
the model to fit. It is taken equal to 50% 

A Cartesian Grid Search technique has been used to search the optimal parameters of the 
model. It defined a grid of parameters that will be tested using cross-validation. Each axis of the 
grid is an algorithm parameter, and points in the grid are specific combinations of parameters. 
It test all the possible combinations of the provided hyper-parameter values to find the model 
that best fit the data. This search has been performed both for the KCM and the OPM model. 
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5.2.4.2. Results and discussion 

We present hereafter the results of the Gradient Boosting Machine model described above.  

 

 

Figure 22 Estimated Paid Loss Reserves Results – Gradient Boosting Machine (GBM) 

 

 

Figure 23 Estimated Incurred Loss Reserves Results – Gradient Boosting Machine (GBM) 

 

Gradient Boosting Machine model shows a stable trend on paid values. Regarding incurred 
losses, the model shows a volatility trend at 2006 and 2016 evaluation years. An explanation 
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may be, at these evaluation years, incremental incurred are less consistent in amount 
(cumulative amounts of incurred for 2006 and 2016 evaluation years are lower than those for 
2011 and 2014 evaluation years).  

 

Figure 24 - Estimated Ultimate Paid Results – Gradient Boosting Machine (GBM) 

 

 

Figure 25 - Estimated Ultimate Incurred Results – Gradient Boosting Machine (GBM) 

Ultimate claim costs shows a trend without volatility, both on paid and incurred, with the 
exception of 2006 evaluation year for incurred. 
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5.2.5. Gradient Boosting Machine (GBM) Combined  

An alternate approach for estimating IBNER is to directly model 𝐸𝐸 �𝑋𝑋𝑖𝑖,𝑖𝑖|𝑘𝑘
(𝑣𝑣) � Ϝt� without separating 

KCM and OPM components (See Section 5.2.1 for annotation details), referred as “combined 
model”.  

In such a case, all claim transactions (open and closed) were included in the modelling dataset. 
Gradient Boosting Machine (GBM) was used as the modelling approach. The detailed technical 
specification was described in Section 5.2.4. 

Similar to KCM/OPM modelling approach, the combined model was also organized in 7 steps 
(See Section 5.2.1 for details). Ultimate losses and predicted paid/incurred losses were also 
calculated at these calendar dates: 2006, 2011, 2014 and 2016 to have a comparison with 
traditional method. 

“Combined model” is a simplified approach with no need to build two separate models and also 
to have a composite scoring. At the same time, one of the major drawbacks with this method 
was that, given the nature of insurance data, majority of the data points were closed 
transaction with no payment. Such a skewed distribution made the model assumption most 
likely invalid. This contributed to a more volatile reserve estimates as compared to other 
Machine Learning methods. (Appendix 9.4.2.5. Gradient Boosting Machine (GBM) combined 
and the graph below) 

 

 

Figure 26 - Estimated Incurred Loss Reserves Results 
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5.2.6. Boosted Tweedie Compound Poisson Model (TDboost)  
 

The idea of the TDBoost algorithm (Yang, Qian & Zou, 2016) is to integrate the Tweedie model 
into the tree-based Gradient Boosting Machine (GBM) algorithm in order to predict claim size. 
In other words: it allows the target variable to be fitted with a Gamma distribution which is a 
widely used distribution in the insurance market given that data tend to be highly skewed. 

Moreover, TDboost looks to overcome limitation of a linear form in the Tweedie GLM used to 
predict insurance premiums. 

 

5.2.6.1. Principle of TDBoost  

The Tweedie distribution assumes the following relation between mean and variance of a 
variable of interest: 

𝑉𝑉𝑎𝑎𝑓𝑓(𝑌𝑌𝑖𝑖∗) = 𝜙𝜙[𝐸𝐸(𝑌𝑌𝑖𝑖∗)]𝑝𝑝,    𝑌𝑌𝑖𝑖~𝑇𝑇𝑇𝑇(𝜇𝜇𝑖𝑖,𝜙𝜙/𝑇𝑇𝑖𝑖,𝑒𝑒) 

where 𝜙𝜙 is a constant and 𝑌𝑌𝑖𝑖 is the pure premium and 𝑒𝑒 is the exponent.  

This distribution is a generalization of all the most known and used distributions, indeed for 
different values of 𝑒𝑒 we obtain: 

 Normal distribution if 𝑒𝑒 = 0; 
 Poisson distribution if 𝑒𝑒 = 1; 
 Gamma distribution if 𝑒𝑒 = 2; 
 Compound Poisson-Gamma distribution if 1< 𝑒𝑒 <2. 

All the parameters to tune are the same as of those of the Gradient Boosting Machine Model 
(see Section 5.2.4.1), with the exception of the distribution:  

 For KCM model, we use a Gamma distribution (instead of Gaussian in GBM) 
 For OPM model, we use a Poisson distribution (instead of a Bernoulli in GBM). 

As for the Gradient Boosting Machine model, the TDboost model uses the Cartesian Grid Search 
technique to search the optimal set of parameters, both for KCM model and OPM model. 
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5.2.6.2. Results and discussion 

We present hereafter the results of the TDBoost model described above.  

 

 

Figure 27 - Estimated Paid Loss Reserves Results- TDBoost 

 

 

Figure 28 - Estimated Incurred Loss Reserves Results- TDBoost 

 

The predicted values on paid shows coherent positive trends. Regarding the results on incurred, 
the model assumes a quite volatile trend at each evaluation year, with the exception of 2016. 
This can be explained by the fact that incurred are generally better adjusted with a lognormal 
distribution than with a Gamma distribution. 
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Figure 29 Estimated Ultimate Incurred Results - TDBoost 

 

Figure 29 Estimated Ultimate Paid Results - TDBoost 

Regarding the assessment of ultimate paid, the model shows a stable trend while a significant 
volatility is observed on ultimate incurred, with the exception of 2016 evaluation year. It might 
be due to loss of importance over time. 

 

 

 

 

0

20

40

60

80

100

120

140

160

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

U
lti

m
at

e 
In

cu
rr

ed
 lo

ss
 ($

M
)

Valuation year

2006 2011 2014 2016

-40

-20

0

20

40

60

80

100

120

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

U
lti

m
at

e 
Pa

id
 lo

ss
 ($

M
)

Valuation year

2006 2011 2014 2016



Machine Learning & Traditional Methods Synergy in Non-Life reserving 
- 

ASTIN 2018 Working Party 

 
50 | P a g e   
 

5.2.7. Pure IBNR Estimation 

Pure IBNR was estimated adapting a frequency and severity approach at an aggregated level. 

 

5.2.7.1. Pure IBNR Frequency Estimation 

For Pure IBNR Frequency, newly reported claims (𝑪𝑪𝒊𝒊,𝒊𝒊: incremental reported claims during the 
period, 𝒊𝒊: accident year, 𝒊𝒊: development period) were estimated at each of the future 
development period 𝒊𝒊 (𝒊𝒊 > 𝑱𝑱𝒊𝒊). (𝑱𝑱𝒊𝒊: the development period for accident year 𝒊𝒊  at current 
evaluation.)   

Incremental reported ratios 𝑰𝑰𝑰𝑰𝑰𝑰𝒊𝒊 for a specific development period 𝒊𝒊 for all accident years were 
derived by comparing the incremental report claims in development period 𝒊𝒊 to the cumulated 
reported claims prior to 𝒊𝒊: 𝑰𝑰𝑰𝑰𝑰𝑰𝒊𝒊 = 𝑪𝑪𝒊𝒊/∑ 𝑪𝑪𝒊𝒊

𝒊𝒊−𝟏𝟏
𝒊𝒊=𝟏𝟏 . This ratio was then applied to the cumulated 

reported claims at current evaluation to derive incremental newly reported claims for future 
periods: 

For accident year 𝒊𝒊: 

�̂�𝐶𝑖𝑖,𝑖𝑖 =

⎩
⎪
⎪
⎪
⎨

⎪
⎪
⎪
⎧ 𝐼𝐼𝑓𝑓𝑓𝑓𝑖𝑖 ×  � 𝐶𝐶𝑖𝑖

𝐽𝐽𝑖𝑖

𝑖𝑖=1
, 𝑗𝑗 = 𝐽𝐽𝑖𝑖 + 1

𝐼𝐼𝑓𝑓𝑓𝑓𝑖𝑖 ×  �� 𝐶𝐶𝑖𝑖 + 
𝐽𝐽𝑖𝑖

𝑖𝑖=1
�̂�𝐶𝑖𝑖,𝐽𝐽𝑖𝑖+1� , 𝑗𝑗 = 𝐽𝐽𝑖𝑖 + 2

…

𝐼𝐼𝑓𝑓𝑓𝑓𝑖𝑖 ×  �� 𝐶𝐶𝑖𝑖 + 
𝐽𝐽𝑖𝑖

𝑖𝑖=1
� �̂�𝐶𝑖𝑖,𝑖𝑖

𝐽𝐽𝑖𝑖+𝑛𝑛

𝑖𝑖=𝐽𝐽𝑖𝑖+1
� , 𝑗𝑗 = 𝐽𝐽𝑖𝑖 + 𝑎𝑎

 

 

5.2.7.2. Pure IBNR Severity Estimation 

For Pure IBNR severity, the ultimate severity for newly reported claims was estimated based on 
the period when the claims were first reported. All closed claims in the dataset were grouped 
by their report period 𝒌𝒌 and the average severity for report period 𝒌𝒌 (𝑺𝑺�𝒌𝒌)  was derived by 
averaging the ultimate loss amounts (cumulated incurred loss).   

 
5.2.7.3. Pure IBNR Estimation 

Pure IBNR 𝑹𝑹𝒊𝒊,𝒊𝒊 for claims newly reported in accident year 𝒊𝒊 and development period 𝒊𝒊 was 
estimated by combining the frequency and severity estimation: 

 𝑹𝑹𝒊𝒊,𝒊𝒊 =  𝑪𝑪�𝒊𝒊,𝒊𝒊 ∗ 𝑺𝑺�𝒊𝒊   
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5.2.7.4. Pure IBNR allocation 

To allocate Pure IBNR into incremental development periods, paid pattern was derived from 
closed claims and applied for allocation. 𝒑𝒑𝟏𝟏,𝒑𝒑𝟐𝟐, … ,𝒑𝒑𝒊𝒊 represent the percentage of paid amount 
in each of the development period.  

Pure IBNR 𝑹𝑹𝒊𝒊,𝒊𝒊 was then allocated in each of the future development periods. 

For accident year 𝒊𝒊: 

 allocated Pure IBNR for development period 𝑗𝑗:        𝑅𝑅𝑖𝑖,𝑖𝑖 ∗ 𝑒𝑒1 
 allocated Pure IBNR for development period 𝑗𝑗 + 1: 𝑅𝑅𝑖𝑖,𝑖𝑖 ∗ 𝑒𝑒2 

… 
 allocated Pure IBNR for development period 𝑗𝑗 + 𝑎𝑎: 𝑅𝑅𝑖𝑖,𝑖𝑖 ∗ 𝑒𝑒𝑛𝑛+1 

 

5.2.7.5. Results and discussion 

We present hereafter the results of the Pure IBNR model described above.  

 

 

Figure 30 Total Pure IBNR on Paid 
As shown in the above graph, total Pure IBNR for each accident year had a decreasing pattern 
along different evaluation period. It is the highest at 2011 evaluation, and the lowest at 2016 
evaluation. This matches our expectation, as there should be less Pure IBNR claims at later 
evaluation time for a given accident year. 
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To measure the stability of Pure IBNR estimation, the average Pure IBNR amounts by 
development years were plotted for different evaluation periods. The same accident years 
across evaluation periods were included in the calculation. As an example, for development 
year 9, the average Pure IBNR was calculated for accident years 2009 & 2010, as these were 
the accident years where Pure IBNR estimation were available for all three evaluation periods. 
(See Appendix 9.4.2.7. Pure IBNR for triangle details)  

The Pure IBNR estimation was relatively stable at three evaluation periods for different 
development years, except development year 15. Both 2011 and 2014 evaluations had a higher 
Pure IBNR estimation as compared to 2016 evaluation.  

 

Figure 31 Pure IBNR stability on Paid 

 

Currently, the Pure IBNR was estimated at an aggregated level, only considering the report 
period as the determination factor for claim frequency and severity. One of the potential 
further improvements is to include additional claim/policy level characteristics as modelling 
features to improve the accuracy and stability of the estimation. 
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6. Comparison and evaluation of models 
 

The main challenge in the evaluation of different methods is that reserving is a forecasting 
problem. In contrast, most of classical statistical literature is concerned with in-sample 
estimation problems. In particular methods like regression or Machine Learning are often 
evaluated via in-sample techniques (e.g. R², cross-validation/ randomized test and training set). 
Those evaluation techniques are not suitable for forecasting evaluations. 

In forecasting one distinguishes between distributional forecasts, i.e., the output of a method 
is the distribution of the future target, or point forecasts, i.e., a specific value is the forecasted. 
In a full stochastic model the latter is usually derived as functional of the former, for instance 
the mean or median functional. Machine Learning algorithms are not based on an underlying 
stochastic model, hence those point forecasts are not functionals of a distribution forecast. 
Some papers dig deeper into the area of evaluation of point forecasts. For instance, Gneiting 
(Gneiting, 2011) discusses a few examples that can (and went) wrong in practice. The main 
point is that one can use different functionals (e.g. mean or median) which are optimal for 
different performance evaluations (scoring rules). In other words the forecaster should know 
in advance how he will be evaluated so he can fine-tune his forecast accordingly. Further, a 
scoring rule only makes sense (is proper) if we can expect that forecasting according to the true 
(in practice unknown) distribution will give a higher score/better forecast evaluation. 

 

6.1. General strategy 
 

The general strategy for evaluation will be a back testing approach. This means that all methods 
will be trained on a data set which has been historically available for a given cut-off time. 
Forecasts can then be compared with actual realizations.   

 

For the evaluation of the models, we used a back-testing strategy with data split according to 
Strategy B described in Section 4.2.2.2. As cut-off dates, we chose the years 2006, 2011, 2014, 
2016. 

We further chose three different metrics for the evaluation: individual cell errors, yearly cash 
flow and total outstanding.  More details in the sections below. 

A few words about why we chose cut-off dates as validation method. Generally, if errors 
(residuals) are 𝑖𝑖𝑖𝑖𝑑𝑑, then any sensible validation method will work well. The problem arises when 
this is not the case. The hope for Machine Learning methods is that they can capture features 
in the data which traditional methods cannot account for. If these features are really present, 
then the errors traditional methods produces will not be 𝑖𝑖𝑖𝑖𝑑𝑑 and one needs to be careful when 
comparing the performance via reshuffling techniques. Cut-off dates/ back-testing is a good 
choice because it resembles the way the data is actually used to predict future claims.  
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6.2. Yearly Cash Flows  
 

Assume that the cut-off date is 2006. In this case we evaluated the forecasts for payments in 
the years 2007-2020 for claims with accident date 2006 and prior.  

This is done by summing up the future diagonals in the corresponding run-off triangle. In the 
figure below, a first comparison is done in a descriptive manner where the results can be 
compared to actual observed payments in the period 2007-2016.   

An analogue summary is given for the cut-off dates 2011, 2014, 2016 where forecast are 
available 15 years ahead compared to actual observations until 2016 in each case.  

 

 

Figure 32 - Yearly cash flow evaluation by development year on  

 

Afterwards, we summarized the results with a root mean squared error criterion: 

𝑅𝑅𝑂𝑂𝑅𝑅𝐸𝐸𝑚𝑚 = � �  (𝑅𝑅�𝑖𝑖𝑚𝑚∗
2016

𝑖𝑖=𝑚𝑚+1

− 𝑅𝑅𝑖𝑖𝑚𝑚)2 

where 𝑚𝑚 𝑗𝑗 {2006, 2011, 2014) and 𝑅𝑅𝑖𝑖𝑚𝑚∗  are the aggregated payments for calendar year 𝑗𝑗 for 
claims with accident date 𝑚𝑚 and earlier.  This gave the results in Figure 33. 
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Figure 33 - RMSE on one-year forward forecast for each cut-off date full triangle 

   

The most important RMSE for paid is given by Gradient Boosting Machine and Random forests. 
For incurred, the highest error is given by neural networks and TDBoost model.  

One should emphasize that while neural networks outperform for incurred, they provide one 
of the lowest errors for paid. 

Moreover, traditional methods are not always the methods of the lowest errors: they provide 
one of the most important RMSE on paid but perform well on incurred. 

 

6.3. Total Outstanding 
 

In this approach we compared the total outstanding forecast for the different methods. This is 
done by summing up all future payments with accident date before cut-off date and calendar 
date equal or earlier than 2016. The latter constraint is dropped for ‘Total outstanding from 
2016’.  

Generally, a method which performed well in Section 6.2, e.g. TDBoost, will not necessarily also 
do as good for total outstanding. The reason is that when the total outstanding is evaluated, 
the forecasts are summarized into a single number. Hence, less biased estimates with the cost 
of extra variance for the individual claim forecasts will be rewarded. Indeed the most volatile, 
the Gradient Boosting Machine combined model, performed very competitive for the total 
outstanding. 
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Figure 34 - Total outstanding by model for each cut-off date full triangle on Paid & Incurred 

  

6.4. Individual Cell Errors 
 

In this approach we compared how good the different methods were able to predict the 
individual cells in the run-off triangle. Generally, individual cells are not very informative. 
However this metric can be used to get a better understanding of bias and variance produced 
by the different methods. Below, we find the cell errors produced via:  

𝑐𝑐𝑒𝑒𝑙𝑙𝑙𝑙 𝑒𝑒𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 = 𝑒𝑒𝑒𝑒𝑡𝑡𝑖𝑖𝑚𝑚𝑎𝑎𝑡𝑡𝑒𝑒𝑑𝑑 − 𝑓𝑓𝑏𝑏𝑒𝑒𝑒𝑒𝑓𝑓𝑣𝑣𝑒𝑒𝑑𝑑. 

 

Figure 35 - Individual Cell errors by model for each cut-off date full triangle on Paid & Incurred 
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Figure 36 - Individual squarred cell-error by cutt-off date full triangle on Paid & Incurred 

  

Regarding paid loss reserves, while all methods are comparable, in 2006, Gradient Boosting 
Machine combined model, has been fitted with a higher variance than the other methods. This 
lead Gradient Boosting Machine combined model having the best performance in 2006 for total 
outstanding, see Section 6.3, but had a poorer performance in 2006 for the cash flows, see 
Section 6.2. This result indicates that different hyper parameter tunings for different purposes 
(cash flow prediction or prediction of total outstanding) can be beneficial. 
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7. Conclusion 
 

7.1. Step back on the study 
 

Along this study, we applied different approaches to estimate claims reserves.  

The traditional methods, when applied, involved both judgement expert when choosing 
development factors and extrapolation rules to estimate the ultimate. 

In the same time, Machine Learning required a deep understanding of the underlying 
techniques, which meant in particular understanding how to link the hyper parameters and 
parameters to the analysis of the projection of claims. 

When comparing the different models, it was difficult to delicate to select an obvious winner. 
In Section 6, we proposed various ways to compare the models according to the RMSE or to the 
accuracy in assessing total outstandings. However, on Table 9, GBM combined, TDBoost and 
Random forests have led to the least satisfactory results while Neural Networks performed well 
in various cases, especially on paid datasets. On incurred datasets, GBM was the model with 
the best performance. 
 

 
Table 9 - Synthesis of best and worst models in terms of accuracy of predictions 

 
With regard to traditional methods, one should emphasize that even if they do not appear to 
be the most accurate, these methods are rarely part of the “worst” models. Indeed, they lead 
to stable results. Thus, the results they provide are less likely to be extremely accurate at the 
time of evaluation before becoming obsolete a few years after, at isoperimeter. On the other 
hand, chain ladder and GLM led to particularly close results even if they were based on different 
techniques and extrapolation rules. This can be explained by their focus on the “big picture”: 
these methods were applied to aggregate data without considering variables other than 
transaction information. Therefore, they have not been influenced by specific claims (the 
specificity here being related to the features of the claims other than transaction information) 
for the forecasting step. 

 

2006 2011 2014 2006 2011 2014 2006 2011 2014

Best 
model

NN GBM NN RF TD Boost NN NN NN NN

Worst 
model

GBM 
Combined

chain 
ladder

GBM 
Combined

GBM RF RF
GBM 
Combined

RF RF

Best 
model

GLM GBM NN GLM
chain 
ladder

GLM
GBM 
Combined

GBM GBM

Worst 
model

NN
GBM 
Combined

TDBoost NN TDBoost TDBoost NN GLM TDBoost

Individual squarred errors 1 year forward Total outstandings

Paid

Incurred
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Finally, regarding the study, different graphs are produced to compare the ultimate (paid and 
incurred) along development years and by cut-off date. Hereafter, we present examples of 
ultimate paid/incurred and related loss reserves estimated on 2014. Other graphs are 
presented on Appendix 9.3.2. Ultimates and Appendix 9.3.1. Loss Reserves. 

 

 

Figure 37 - 2014 Ultimate Paid - Comparison of models 

 

 

Figure 38 - 2014 Loss Reserves Paid - Comparison of models 
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Figure 39 - 2014 Ultimate Incurred - Comparison of models 

 

Figure 40 - 2014 Loss Reserves Incurred - Comparison of models 

 

As underlined in the report (see Section 5.2.5), GBM combined models proved to be 
inappropriate to fit the data (skewed distribution of claims closed with no payment). However 
and despite the lack of accuracy, only predictions provided by this model on paid on 2014 (see 
Figure 56 in Appendix 9.3.2.1Paid. ) showed a particular pattern in comparison of the one of 
the other methods. 

Also, even if they showed a good fit to the data, neural networks present a weird development 
pattern on 2006 Ultimate Incurred (See Figure 46 in Appendix 9.3.2.2. Incurred) which can be 
due to volatile data on Incurred at this valuation time. 
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7.2. Synergy between Machine Learning and traditional methods 
 

Our research has shown that the Machine Learning approach presented here is not superior to 
traditional methods in forecasting ultimate loss amounts.  However, research is still in the early 
stages in this area and further research will continue to improve upon the quality of Machine 
Learning models in loss reserving. 

 
Traditional methods have been around for decades (a century or more in the case of chain-
ladder) and they're not going away any time soon.  Unfortunately, chain-ladder does a poor job 
of explaining loss movements.  However, if we have a Machine Learning model this can be very 
helpful in explaining drivers of reserve movements.  They can also be helpful for other tasks 
such as allocation of IBNR. 

Thus, it is not a question of replacing the aggregated methods, which have the consequent 
advantages of being very robust and simple to implement, but rather of providing additional 
information thanks to the individual models. 
This information could be used in many ways by the insurer, whether for to detect possible 
problems in the management of claims or to refine the forecast of its technical provisions on 
certain perimeters. 
 

About Machine Learning’s ability to reveal more about claim mechanisms than LDF-based 
aggregate methods, and the capacity of the former to supplement traditional methods: 

 One should emphasize the desirability of avoiding arrogance by claiming that Machine 
Learning should necessarily supersede traditional methods.  So care is required in 
expression of conclusions when comparing traditional methods and Machine Learning 
techniques. 
 

 On the other hand, we should give the chain ladder a free pass.  Sometimes it works 
well, and on other occasions very badly.  It assumes implicitly a specific multiplicative 
parametric structure for cell means, well documented in the literature, and failures 
occur when data are inconsistent with this assumed structure.   

As an example, this occurs when rates of claim settlement are changing.  These are precisely 
the circumstances Machine Learning is likely to incorporate allowance for the trending data and 
out-perform traditional methods and in particular chain ladder.   

Suggesting that Machine Learning should merely supplement, rather than supplant traditional 
methods in some cases, is not a recent discussion. Similar ones took place 30-40 years ago, 
along perfectly parallel lines. At that time the contest was between insurer’s physical estimates 
(or case estimates, or manual estimates) and actuarial estimates (now ‘traditional 
methods’).  Some actuaries rather timidly suggested that the actuarial estimates provided no 
more than some kind of check on the physical estimates.  It is delicate to argue that case now. 
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The interest aroused by these methods is not that of a fashion effect. They respond to concrete 
insurance issues, particularly in non-proportional reinsurance and in financial communication. 
For example, traditional reserving methods require to apply excess loss treaties (XS) to 
aggregate data. Priority overruns would be best captured by individual approaches –allowed by 
Machine Learning techniques. That would determine the appropriateness aspect of an XS treaty 
given the risk profiles of a portfolio. As for the financial and accounting communication 
requirements, a more granular vision would make it possible to identify the 
profitable/expensive contracts and to better adjust the underwriting strategies accordingly. 

Moreover, the implementation and operational handling of these models still raises questions. 
Upstream of their use, they require data extractions on deep histories. In addition to the issue 
of data storage, setting these models requires an investment of time and resources over 
periods when research and development will not yield immediate, lucrative results. Moreover, 
in view of the high decision-making potential of these models, their interpretation must be 
made more accessible to the operational and executive bodies of companies. Once mastered, 
these models present a considerable possibility of automation and strategic introspection: on 
the aggregation parameters of the Asset and Liability Models (ALM) models, the risk profiles of 
the policyholders/claimants, ... Since they exploit data from different stakeholders 
(commercial, inventory, legal, technical, ...), they invite to lead prospective reflections on 
transversal strategies. Thus, a communicating vase would naturally be constituted between 
pricing, reserving and risk management by the use of common data made reliable upstream. 

Despite their disadvantages, individual methods generally produce better results than 
aggregate methods. Some studies (Huang, 2015) demonstrated that individual reserving 
methods have better accuracy, in the sense that they reduce more the mean squared error and 
provide lower bias and variance than traditional methods. 

To date, 2 major issues impede insurers in their use: the poverty of graphical outputs and the 
slowness of the simulations. Collaboration with data scientists and involvement in these models 
development could on the one hand remedy progressively the first two aspects and, on the 
other hand, prepare to face future stakes linked to the exponential growth of data sources. 
Moreover, error metrics and data visualization techniques offer an increasingly rich range of 
solutions for interpreting and understanding the theories underlying these models, making the 
hermetic reputation of these models more and more obsolete. 
 
 
We must pursue this type of study with precaution, and by taking a step back to understand 
their limits regarding reality and incorporate all elements (regulations and new society needs 
among others). 
 

7.3. Advantages and drawbacks of traditional methods and Machine Learning techniques 

In this section, we list the advantages and drawbacks for traditional methods and Machine 
Learning techniques: 
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     Advantages    Drawbacks 

Machine 
Learning 

 

-  
 
 
 
- 
 
- 
 
 
- 
- 
- 
 
- 
 
 
 
 
 
 
 
- 
 
- 

Some Machine Learning algorithms such as trees models (decision 
trees, random forests, etc.), are easy to explain to unfamiliar users 
of those techniques. Decision trees, in particular, offer graphical 
outputs that help to see how individuals are associated to the nodes 
of the tree and thus facilitate the interpretation of their results. 
 
Are able to capture high non-linearity and complex relationships 
between variables 
 
Do not requires to separate large and attritional claims 
Do not need to have assumption for extrapolation/tail factor 
Have an intrinsic ability to minimize the variance of the model 
 
Neural networks are able to approach, under some conditions, any 
continuous bounded function (Funahashi, 1989; Hornik & al., 1989). 
They are specified also by their parcimonial abilities. It means that 
once the model parameters properly initialized, the network adjusts 
itself its weights (according to the selected learning algorithm) to 
reach its purpose (explaining a target variable or describing the 
space of data). 
 
Trees models are† able to adapt to missing data 
 
Many Machine Learning techniques are able to adapt to 
heterogeneous (numerical and categorical) data: support vector 
machine, neural networks, trees models, etc. 

 

-  
 
 
- 
 
- 
 
- 
 
 
 
 
 
 
 
 
 
 
- 
 
- 
 
- 

Risk of overfitting data (linked to the sampling method, and to specific features of 
the models such as the size of a tree in terms of number of nodes, etc.) 
 
Risk of local minima (can be controlled with the learning rate and the momentum) 
 
Time-consuming either in designing or in implementation 
 
If implemented in R, R packages do not propose the same hyper parameters: for 
neural networks for instance, the packages that provide the most interesting hyper 
parameters are RSNNS and H2O but some hyper parameters of a one are missing 
in the other. 
The choice of hyper parameters (before optimization step) is in itself an issue: the 
hyper parameters are related to a certain specificity of the underlying model (for 
instance the learning rate is linked to the speed of crossing the data) but hyper 
parameters interact between each other and to date, research did not, to our 
knowledge, do a significant progress in documenting the interconnections 
between the hyper parameters of Machine Learning techniques 
 
Automation is possible but once the hyper parameters and the first explicative 
variables are chosen 
Neural networks are sensitive to colinearity and heterogeneity of the covariables 
 
Decision trees are instable with respect to the data: often a small change in the 
data can result in a very different series of splits, making interpretation somewhat 
precarious. This means that a single tree has a high variance. This problem can be 
addressed by aggregating the models (bagging, boosting)        

Traditional 
methods 

 

- 
 
- 
- 
- 
- 
- 

Ability of some methods to consider variables other than  
transactional information (GLM, survival analysis) 
Robustness and reliability over time 
Significant and rich academic literature 
Understandable by non-actuaries (accountant, auditor) 
Easy to implement and do not necessitate a huge IT volume 
Need a high level of data granularity 

 
- 
 
- 
 
- 
- 
 
- 

Subjective choice of development factor and sometimes of the tail 
factor/extrapolation method 
Misalignment with pricing approach for the same underlying contracts (pricing 
focus on homogenous group of policies) 
Difficulty to link potential changes in reserves to specific contracts  
Non proportional reinsurance cannot be included in loss reserves estimation as it 
is related to specific claims 
Large and attritional claims have to be separated 

Table 10 Advantages and drawbacks of loss reserving models
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7.4. Clues for future works 

In this section, we identify lines of thought for futures studies: 

 
 Mix models  

The different Machine Learning models tested in this study could be aggregated all 
together with the Cobra method (Biau & al., 2014). This non-linear method to 
aggregate regression models makes it possible to gather the strengths of the different 
models by enhancing at the same time the quality of the prediction.  
This is also dictated by the No Free Lunch Theorem: there is no model that is always 
better than all other models, one should try them all and then understand which one 
perform better on the underlying dataset. 
 

 Ensemble of Models 
An Ensemble Model is to be understood as a model that combine both traditional 
methods and Machine Learning. Indeed, in the case of this study for instance, we have 
observed that there is no clear winner between the models: each one performs better 
than the others but on a specific subset of the dataset. 
The Ensemble of Models approach can be achieved by, for instance, weighting 
appropriately the predictions obtained by each model so that the error of prediction 
of this hybrid model can be less important than those of each model taken separately.  
 

 Time dependency 
In this study, explanatory variables have been considered as static. Some variables are 
not frozen: the age of the claimant, the status of the claim, etc. these variables could 
be considered as time-dependant variables in further studies. This could create a 
synergy opportunity between time series and survival models on the one hand and 
Machine Learning models on the other hand. 
 

 Combined/Simultaneous models for incurred and paid 
To predict the incurred, it would be interesting to: 

 include as an explanatory variable, at each (𝑗𝑗 + 1)𝑡𝑡ℎ development period, the 
predicted paid obtained at the 𝑗𝑗𝑡𝑡ℎ development period. And inversely. This 
would rise the interaction between different types of transaction. 

 produce a single model that incorporate both paid and incurred claim data 
(Harej & al, 2017).  

 
 Pure IBNR  

In this study, we decided to take a simple approach for Pure IBNR estimation and focus 
mainly on IBNER side. This is partly due to data constraint, as we don’t have policy 
level information. One alternate way is to add some of the claim level variables, such 
as event, Age group, for the estimation. The current framework still applies. 
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 Generalized Linear Models 
The application of GLM to individual claims data, by using multiple explanatory 
variables would be a kind of bridge between traditional methods and Machine 
Learning. For this purpose, a knowledge of the life of claims should be introduced. In 
this study, we began an annex analysis of modelling the duration of claims with Kaplan 
Meier estimator combined to a GLM approach. This approach implies, when using 
GLM, to optimize the parameters of the fitted distribution with a numerical 
optimization method such as Newton-Raphson. Such a work should be interesting to 
deepen.   

 

 

 

  



Machine Learning & Traditional Methods Synergy in Non-Life reserving 
- 

ASTIN 2018 Working Party 

 
66 | P a g e   
 

8. References  
 

Agbeko T, Hiabu M, Margraf C, Martínez-Miranda M D, Nielsen J P & Verrall R (2014). 
Validating the double chain ladder stochastic claims reserving model. Variance 8, pages 138-
160. 

Aleandri M (2017). Case Reserving in Non-Life Practice using Individual Data and Machine 
Learning. 

Benktander G (1976). An approach to credibility in calculating IBNR for casualty excess 
reinsurance.  The Actuarial Review, 312(7). 

Biau G, Fischer A, Guedj B, & Malley J (2013). Cobra: a nonlinear aggregation strategy. arXiv 
preprint arXiv :1303.2236. 
 
Breiman L (2001). Random Forests. Journal Machine Learning, 45(1), pages 5-32 

Bornhuetter R L & Ferguson R E (1972). The actuary and IBNR. Proceedings of the Casualty 
Actuarial Society, LIX, pages 181–195. 

Brownlee J (2017). Master Machine Learning Algorithms. 

Bühlmann H (1983). Estimation of IBNR Reserves by the Methods Chain Ladder, Cape Cod 
and Complementary Loss Ratio. International Summer School of the Swiss Association of 
Actuaries, Leysin, Switzerland. 

Bühlmann (2016). Historical Origin of the Cape Cod Claims Reserving Method. Property, 
Casulaty & Life Insurance eJournal. 

Friedman J H (2001). Greedy Function Approximation: A Gradient Boosting Machine. 

Friedman J H (2001). The Elements of Statistical Learning: Data Mining, Inference, and 
Prediction. Springer. 

Funahashi K (1989). On the approximate realization of continuous mappings by neural 
networks. Neural Networks 2, pages 183-192. 
 
Gluck S M (1997). Balancing development and trend in loss reserve analysis.  Proceedings of 
the Casualty Actuarial Society, 84, pages 482-532. 

Gneiting T. (2011), Making and Evaluating Point Forecasts. Journal of the American Statistical 
Association, Vol. 106, No. 494, pages 746-762. 

Golfin D, Laurie A, Li H, Martin Z & Nyce C (2017). The End of Triangles – Loss Reserves in The 
Digital Age. 

Harej B, Gachter R & Jamal S (2017). Individual claim development with Machine Learning. 
ASTIN Working Group paper presented at the 2017 ASTIN Colloquium in Panama. 



Machine Learning & Traditional Methods Synergy in Non-Life reserving 
- 

ASTIN 2018 Working Party 

 
67 | P a g e   
 

Hastie T, Tibshirani R & Friedman J (2009). The Elements of Statistical Learning: Data 
Mining, Inference, and Prediction. Springer Series in Statistics, Springer, New York, NY. 
 
Hornik K, Stinchcombe M & White H (1989). Multilayer feedforward networks are universal 
approximators. Neural Networks 2, pages 359-366. 
 
Hovinen E (1981). Additive and continuous IBNR.  Unpublished paper presented to the ASTIN 
Colloquium, Loen, Norway. 

Huang J, Qiu C & Wu X (2015). Stochastic loss reserving in discrete time : Individual vs. 
aggregate data models. Communications in Statistics-Theory and Methods, 44(10), 
pages 2180 - 2206. 

James G, Witten D, Hastie T & Tibshirani R (2017). An Introduction to Statistical Learning with 
application in R. Springer. 

Ridgeway G (2007), Generalized Boosted Models: A guide to the gbm package. 

Nelder J A & Wedderburn R W M (1972). Generalized Linear Models. Journal of the Royal 
Statistical Society, Series A (General), Vol. 135, No. 3 (1972), pages 370 - 384. 

Saluz A (2015). Prediction uncertainties in the Cape Cod reserving method.  Annals of 
Actuarial Science, 9(2), pages 239 - 263. 

Schlemmer D D & Tarkowski T (2013). Reserving in Two Steps: Total IBNR=Pure IBNR+IBNER. 
Casualty Actuarial Society E-Forum, Fall 2013. 

Straub E (1988). Non-Life Insurance Mathematics. Springer-Verlag, Association of Swiss 
Actuaries, Zürich. 

Taylor G (2000).  Loss reserving: an actuarial perspective.  Kluwer Academic Publishers, 
Boston USA. 

Wüthrich M (2016).  Machine Learning in Individual Claims Reserving.  Swiss Finance 
Institute Research Paper Series.   

Wüthrich M & Merz M (2008).  Stochastic claims reserving methods in insurance.  John Wiley 
& Sons Ltd, Chichester UK. 

Yang Y, Qian W & Zou H (2017). Insurance Premium Prediction via Gradient Tree-Boosted 
Tweedie Compound Poisson Models. Journal of Business & Economic Statistics, pages 1 - 15. 



Machine Learning & Traditional Methods Synergy in Non-Life reserving 
- 

ASTIN 2018 Working Party 

 
68 | P a g e   
 

9. Appendices 
9.1. Exploratory Data Analysis 

 

The following graphs shows the distribution of claims in terms of number of claims and of amounts of claims by different variables: 

 

 

 

 

 

 

 

Figure 42 - Claims number by underwriting year 

Figure 43 - Claims number by notification year Figure 44 - Claims number by 
status (1 for open and 2 for close) 

Figure 41 Claims number by accident year 



Machine Learning & Traditional Methods Synergy in Non-Life reserving 
- 

ASTIN 2018 Working Party 

 
69 | P a g e   
 

9.1.1. Further analysis 
9.1.1.1. Claims deferment 

The next table shows the average deferment of the claims (express in years): 

Date of Loss Count  Average 
deferment 

1994 789 3,72 

1995 2 084 3,5 

1996 2 182 3,27 

1997 2 648 2,94 

1998 2 944 2,7 

1999 3 307 2,32 

2000 3 532 2,37 

2001 3 845 2,13 

2002 3 954 2,00 

2003 4 007 1,81 

2004 3 974 1,72 

2005 3 257 1,85 

2006 3 362 1,63 

2007 2 979 1,78 

2008 2 668 1,81 

2009 2 175 1,83 

2010 336 2,26 

Table 11- Claims Deferment on original data 

The IBNR component is particularly high which is specific to the Professional Liability line of 
business.  

9.1.1.2. Claims evolution  

The graph on Figure 8 compares the amount of incurred at the opening of a claim (Start 
Amount) and the last amount observed for the claim, either it is closed or not (Last Amount). 

 
Figure 45 - Evolution of incurred claims by development year: comparison between 2 claims life time 

The Start Amount and the Last Amount variables are close to each other and reflects the same 
trends. It means that the insurer estimated accurately the cost of the claims. Thereafter, this 
behaviour will impact positively the IBNER estimation. . 
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9.2. Triangles of claim experience 
 

a. Paid 

 

 
b. Incurred 

 

Accident
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

1994 65 646          339 110       945 684       2 036 174    4 231 519    4 792 346      6 412 067      9 075 367      11 962 186    14 301 145    15 483 078  16 650 151    16 753 180    17 634 099    18 287 400    19 081 590    20 065 206  20 244 872  22 627 307  22 880 927  23 189 292  23 604 122  24 185 065  
1995 217 706       1 008 637    1 962 762    5 639 279    7 325 899    13 024 579    15 897 613    19 000 301    22 616 967    26 254 305    30 257 697  36 980 886    40 027 741    41 976 969    44 964 580    46 686 287    48 973 688  50 598 039  51 130 306  55 647 581  56 471 294  57 004 109  
1996 296 990       1 041 467    2 191 783    5 241 453    7 625 208    9 434 910      11 689 699    16 600 787    22 622 248    28 193 253    35 052 020  40 451 031    44 564 474    46 812 391    51 905 400    54 166 094    58 986 679  61 783 053  65 596 594  66 459 669  69 101 217  
1997 296 898       827 534       2 473 538    5 173 058    7 241 624    10 222 896    15 102 328    19 749 656    25 689 779    32 038 830    38 585 132  42 382 228    46 843 884    50 028 721    53 840 932    56 974 118    62 897 987  64 567 065  70 293 819  71 619 839  
1998 373 884       1 380 324    2 443 138    3 954 886    6 638 787    11 387 956    14 586 849    20 046 382    25 768 216    30 470 617    36 814 660  44 876 426    50 699 027    57 045 981    60 545 603    63 786 147    66 157 840  69 351 883  71 161 106  
1999 634 584       2 350 067    3 858 717    6 345 662    9 920 195    14 443 688    20 214 501    24 267 058    31 782 385    36 649 905    44 427 004  49 754 466    57 258 433    62 570 270    68 754 065    69 907 106    73 900 427  75 621 758  
2000 404 734       1 742 023    3 317 961    6 445 612    10 304 137  13 749 429    17 693 487    23 922 094    31 746 044    41 161 488    47 302 069  56 030 249    60 859 676    67 244 556    69 932 296    73 072 285    74 731 660  
2001 471 632       1 806 288    3 938 349    9 499 575    13 580 894  19 191 096    24 946 646    30 618 074    41 661 838    53 613 209    61 172 392  69 571 747    74 466 479    78 620 026    86 232 355    87 661 298    
2002 701 296       2 221 124    6 096 116    12 269 782  16 230 749  23 866 174    32 358 907    37 460 021    50 201 114    61 169 740    71 066 389  79 775 327    82 715 242    87 322 036    87 733 933    
2003 769 845       2 212 022    3 772 127    7 521 103    14 918 550  22 334 592    28 990 287    38 513 052    49 109 185    57 134 413    63 035 749  69 285 788    75 625 896    78 697 051    
2004 812 119       2 246 467    5 061 713    11 334 302  19 487 406  27 548 810    40 376 945    48 230 562    61 727 550    72 501 748    79 107 878  83 624 466    86 695 449    
2005 509 627       1 351 807    2 936 518    8 051 538    12 881 737  21 428 300    29 683 515    41 055 309    53 575 798    63 967 190    71 611 719  74 957 466    
2006 526 864       1 841 235    5 043 862    10 860 470  22 317 030  28 783 259    39 648 750    48 094 227    60 286 032    68 279 969    71 055 378  
2007 670 926       2 512 008    4 701 870    9 787 798    15 632 953  23 294 188    35 522 475    46 243 452    57 750 310    62 098 797    
2008 437 577       1 458 651    4 020 558    12 065 305  22 025 266  32 541 630    39 719 013    47 251 511    52 468 999    
2009 372 907       985 838       4 120 617    9 610 390    16 686 438  23 337 975    29 405 359    34 460 997    
2010 66 268          136 381       420 236       973 357       2 375 480    3 809 040      4 463 242      

Total claims paid ($) to the end of development year

Accident
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

1994 3 349 291    12 636 268  15 528 994  16 853 432  19 486 003  23 638 743    26 049 777    22 302 587    24 397 608    24 933 717    24 911 070  24 621 799    25 052 897    24 387 934    25 165 890    25 602 334    26 620 987  27 941 558  25 066 395  24 432 426  25 594 678  25 406 914  25 439 358  
1995 15 419 283  33 114 401  38 965 892  44 346 883  47 827 439  50 605 938    51 443 543    48 901 125    50 610 693    53 132 498    55 163 766  54 100 332    57 263 654    59 974 035    65 135 092    65 429 517    62 472 685  59 231 158  61 085 905  62 813 008  64 619 050  64 916 166  
1996 17 050 090  32 717 244  37 631 768  43 438 143  53 308 928  59 875 376    61 934 993    55 356 013    55 174 437    54 449 055    56 455 203  59 352 533    66 542 690    67 687 083    70 334 891    72 742 675    66 534 324  72 092 968  74 596 410  77 414 724  77 469 194  
1997 18 109 382  36 311 893  42 193 245  47 942 155  54 385 836  62 809 117    64 505 637    57 849 342    59 040 249    61 069 922    63 718 647  65 514 138    70 358 924    75 164 139    77 160 609    71 599 617    74 604 751  78 832 768  81 134 716  80 992 013  
1998 23 224 197  40 547 829  49 915 629  53 369 060  57 961 887  63 655 294    65 452 004    54 825 999    57 955 603    60 559 700    75 246 730  80 495 913    83 517 519    82 014 886    74 757 578    75 258 337    75 124 198  82 043 829  84 125 463  
1999 20 665 821  41 786 198  50 543 856  56 933 371  64 536 569  69 340 364    66 099 963    59 456 547    64 952 799    74 388 405    85 785 796  87 893 067    83 004 246    78 453 449    82 044 480    83 606 990    88 541 498  89 111 012  
2000 19 961 458  41 954 468  52 016 559  56 266 583  60 314 760  61 464 735    61 332 185    60 911 821    72 758 312    80 898 584    80 758 390  80 152 740    77 500 087    78 051 510    79 068 949    84 718 535    85 134 396  
2001 18 756 606  45 065 326  57 924 080  67 158 163  72 664 016  80 639 724    81 425 754    82 361 209    96 238 127    99 601 436    96 311 717  87 811 406    90 407 519    93 950 595    102 675 617  104 516 066  
2002 20 604 971  46 534 770  58 164 792  67 168 870  75 388 954  81 217 520    83 228 525    94 574 915    101 665 869  100 099 948  91 208 509  92 826 509    94 825 982    102 458 598  105 439 493  
2003 23 272 575  46 129 306  55 251 952  67 031 626  72 819 485  85 460 733    95 738 649    101 964 701  97 287 924    84 590 684    86 237 834  85 764 419    93 047 109    95 710 615    
2004 21 393 949  48 047 041  62 660 447  73 738 929  93 583 614  111 397 008  110 585 142  101 843 285  95 818 006    96 621 687    97 787 807  104 403 799  106 014 692  
2005 13 296 154  35 928 219  49 225 566  63 527 170  80 880 226  91 624 723    85 446 968    77 265 401    85 015 842    88 176 759    91 469 746  93 564 492    
2006 22 256 213  48 097 250  62 743 804  83 357 713  96 147 273  104 089 468  87 405 357    86 172 259    86 916 292    91 463 741    93 572 601  
2007 19 586 963  47 169 049  66 896 340  76 261 682  84 225 171  85 973 038    79 791 545    79 610 555    89 264 285    92 618 291    
2008 23 441 702  61 042 168  73 074 376  83 852 295  83 094 805  83 207 042    79 449 123    84 834 047    89 292 714    
2009 17 193 212  38 002 433  50 937 746  48 829 445  58 044 114  58 744 756    62 895 252    69 006 711    
2010 1 136 121    2 133 857    1 612 655    4 909 603    6 539 149    6 426 980      7 370 584      

Total claims incurred ($) to the end of development year
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9.3. Summary of results 
9.3.1. Ultimates  
9.3.1.1. Paid 

                                   

                                    

Accident
year chain GBM TD RF NN GBM GLM

ladder Boost combined
$M $M $M $M $M $M $M

1994 17,9 26,1 34,1 28,0 29,5 34,7 17,7
1995 41,5 70,3 100,5 84,7 73,9 119,2 39,3
1996 43,1 68,5 89,1 88,0 74,2 112,2 42,4
1997 46,3 72,4 92,1 98,3 78,4 128,4 44,7
1998 45,4 69,4 89,8 99,0 73,7 119,5 44,3
1999 56,2 67,5 95,0 95,3 77,0 114,1 57,7
2000 52,6 70,6 85,3 96,1 83,2 118,9 53,6
2001 75,7 83,4 97,8 97,1 91,3 114,6 72,6
2002 89,7 78,2 92,2 86,4 88,9 109,2 92,2
2003 60,8 65,7 66,2 58,8 79,8 83,5 71,1
2004 80,9 59,9 57,2 50,5 68,6 61,3 91,8
2005 45,4 41,3 39,6 33,2 47,5 43,1 55,1
2006 57,2 32,8 29,6 23,7 33,8 31,3 68,3
2007 -        -        -        -        -        -        -        
2008 -        -        -        -        -        -        -        
2009 -        -        -        -        -        -        -        
2010 -        -        -        -        -        -        -        

Estimated ultimate paid for accident years 2006 Accident
   year chain GBM TD RF NN GBM GLM       

ladder Boost combined
$M $M

1994 22,0 23,0 23,8 24,4 24,2 23,7 21,1
1995 54,8 58,8 61,0 69,4 62,6 60,7 51,6
1996 63,0 67,6 71,1 80,4 72,3 71,3 59,9
1997 65,8 73,5 78,7 89,2 76,4 85,4 62,0
1998 74,1 81,1 88,5 99,1 83,2 101,6 70,6
1999 80,4 86,2 93,8 107,5 87,5 109,8 77,4
2000 86,7 91,3 96,8 114,8 89,9 106,9 80,8
2001 106,8 105,7 114,2 150,3 99,4 143,3 100,9
2002 124,3 118,8 121,6 167,4 105,3 153,0 121,0
2003 125,9 114,8 115,3 160,2 93,4 138,8 115,9
2004 163,5 117,9 113,5 151,7 89,3 174,4 145,6
2005 122,9 104,4 97,1 125,2 69,0 163,5 107,2
2006 165,5 121,3 109,9 135,7 73,6 177,1 140,0
2007 127,8 96,5 81,3 97,2 54,0 167,5 121,4
2008 163,7 87,1 73,0 87,5 45,1 132,7 118,3
2009 127,1 60,2 48,1 58,6 26,0 102,9 90,5
2010 9,5 3,6 2,8 1,7 1,0 0,2 9,4

                  Estimated ultimate paid for accident years 2011

Accident
      year chain GBM TD RF NN GBM GLM    

ladder Boost combined
$M $M

1994 24,5 24,3 24,8 24,9 24,7 24,9 23,8
1995 60,9 60,6 62,1 63,4 60,8 69,9 58,0
1996 74,7 72,6 75,0 77,8 72,8 86,3 71,7
1997 76,7 76,0 80,7 88,1 74,9 99,7 75,0
1998 82,5 80,5 87,6 89,6 78,8 93,0 79,3
1999 92,1 87,0 94,5 104,3 83,5 -20,7 90,4
2000 98,0 92,2 99,0 108,3 87,5 -158,1 92,9
2001 118,2 109,6 117,9 127,8 98,8 -125,7 111,4
2002 134,4 124,6 126,9 133,5 104,6 -29,8 128,2
2003 123,0 117,5 118,1 115,4 92,5 -84,8 116,3
2004 155,0 136,0 134,8 138,4 103,4 -135,4 150,2
2005 140,0 126,9 130,8 141,8 91,7 -175,6 131,8
2006 155,4 126,9 126,2 137,3 88,6 -115,7 154,2
2007 152,4 112,8 110,5 116,5 74,6 -49,4 152,9
2008 169,0 102,7 96,9 106,5 66,1 -79,6 156,3
2009 134,8 83,8 73,3 84,0 49,2 -38,7 122,6
2010 20,0 9,1 8,3 6,7 6,0 3,1 16,3

Estimated ultimate paid for accident years 2014                   Accident
year chain GBM TD RF NN GBM GLM

ladder Boost combined
$M $M

1994 24,2 24,2 24,2 24,2 24,2 24,2 24,2
1995 58,3 58,2 58,6 58,9 59,3 58,2 58,5
1996 72,6 71,3 72,6 72,7 73,7 70,8 72,0
1997 77,4 75,5 76,9 79,3 78,9 76,0 76,2
1998 79,4 77,0 79,5 81,4 82,1 79,7 78,3
1999 87,4 82,4 78,3 70,9 87,8 77 698,8 88,9
2000 89,8 82,9 76,6 84,9 91,0 247,5 89,8
2001 110,0 101,5 103,3 100,3 107,1 2 897,5 110,8
2002 115,5 106,5 107,0 110,8 110,9 204,7 116,7
2003 109,2 100,7 100,1 103,9 103,0 179,0 111,5
2004 127,6 110,8 111,1 113,7 113,1 218,7 131,4
2005 117,8 100,6 100,5 106,5 104,2 250,8 118,6
2006 120,0 99,1 97,5 105,2 99,9 236,4 130,2
2007 113,6 93,4 90,2 99,4 95,5 225,0 131,0
2008 108,7 85,0 79,7 96,9 90,2 802,0 129,3
2009 86,0 66,3 61,4 65,6 64,0 1 562,1 106,6
2010 13,6 10,1 8,1 8,1 9,2 16,1 16,2

Estimated ultimate paid for accident years 2016
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Figure 46 - 2006 Ultimate Paid - Comparison of models 

 

 

Figure 47- 2011 Ultimate Paid - Comparison of models 
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Figure 48- 2014 Ultimate Paid - Comparison of models 

 

  
Figure 49- 2016 Ultimate Paid - Comparison of models 
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9.3.1.2. Incurred 

                                   

 

                                   

Accident
year chain GBM TD RF NN GBM GLM

ladder Boost combined
$M $M $M $M $M $M $M

1994 18,9 16,3 16,1 24,6 6,0 26,7 22,9
1995 40,9 27,3 14,5 51,8 0,9 35,5 52,2
1996 43,2 21,9 11,4 36,2 -7,0 45,5 55,3
1997 47,5 24,1 26,0 34,5 -17,6 106,2 63,6
1998 46,1 15,2 22,4 17,0 -30,9 100,6 62,6
1999 48,9 12,6 28,7 23,8 -45,1 131,7 68,6
2000 44,9 -5,5 4,8 18,4 -109,0 108,7 63,4
2001 58,5 -9,2 2,9 14,8 -136,7 92,2 104,6
2002 59,7 -6,6 6,0 19,0 -145,1 102,4 113,1
2003 59,4 -7,7 9,8 35,7 -152,0 87,6 116,9
2004 63,0 5,2 13,5 -14,6 -135,2 85,2 139,2
2005 45,1 3,5 8,5 -4,7 -102,9 53,5 62,4
2006 61,8 2,9 9,6 -2,1 -79,9 37,4 128,6
2007 -        -        -        -        -        -        -        
2008 -        -        -        -        -        -        -        
2009 -        -        -        -        -        -        -        
2010 -        -        -        -        -        -        -        

Estimated ultimate incurred for accident years 2006 Accident
year chain GBM TD RF NN GBM GLM

ladder Boost combined
$M $M $M $M $M $M $M

1994 28,7 27,9 15,4 31,2 27,1 16,2 26,7
1995 65,3 62,1 40,6 50,7 59,1 38,9 47,3
1996 77,6 72,0 31,1 47,2 69,3 31,0 54,9
1997 84,2 75,0 53,4 43,9 71,8 69,8 56,8
1998 91,9 80,9 78,9 59,1 74,9 80,9 64,7
1999 95,9 81,1 76,8 44,0 73,8 46,8 70,9
2000 95,7 76,9 74,4 39,6 68,7 5,6 74,1
2001 119,4 92,8 90,8 72,2 84,3 36,1 92,5
2002 129,3 94,0 30,7 61,7 86,5 77,4 110,9
2003 131,3 92,0 2,6 74,2 84,4 24,2 106,2
2004 146,4 98,8 50,4 92,7 90,9 77,0 133,5
2005 118,4 81,1 -2,4 73,3 73,8 61,1 98,2
2006 145,9 100,0 21,2 82,4 94,1 74,2 128,3
2007 131,8 79,7 26,2 65,7 77,2 66,7 111,2
2008 151,6 78,8 43,8 70,8 78,6 88,2 108,4
2009 110,8 47,2 66,2 45,4 49,1 70,6 82,9
2010 6,0 2,0 1,5 1,5 1,9 1,3 8,6

Estimated ultimate incurred for accident years 2011

Accident
year chain GBM TD RF NN GBM GLM

ladder Boost combined
$M $M $M $M $M $M $M

1994 26,2 25,6 18,5 19,5 25,4 24,7 24,9
1995 65,1 62,7 41,7 49,3 61,0 59,5 55,0
1996 78,3 74,3 35,5 56,1 71,8 83,4 67,9
1997 83,9 78,1 33,4 52,6 74,7 79,2 71,1
1998 81,2 74,7 29,4 47,5 69,9 59,1 75,1
1999 91,7 83,1 40,6 55,8 76,7 66,4 85,7
2000 88,2 77,9 54,7 49,2 69,2 93,8 88,0
2001 106,5 92,5 75,9 52,0 81,7 74,4 105,6
2002 109,4 91,9 27,5 57,6 79,5 59,0 121,5
2003 100,8 83,6 -0,8 38,0 70,3 46,5 110,2
2004 117,1 95,9 36,2 55,2 82,4 54,5 142,3
2005 107,6 86,4 -11,8 38,5 74,0 52,5 124,9
2006 108,3 85,2 -24,7 37,7 72,5 22,4 146,1
2007 104,0 76,3 14,5 30,4 65,9 -2,1 144,9
2008 100,9 76,6 26,8 28,1 67,2 -8,7 148,1
2009 67,4 56,3 66,3 17,9 48,1 -36,1 116,2
2010 8,2 6,2 4,3 4,5 4,6 3,7 15,5

Estimated ultimate incurred for accident years 2014 Accident
year chain GBM TD RF NN GBM GLM

ladder Boost combined
$M $M $M $M $M $M $M

1994 25,4 25,4 25,4 25,4 25,4 25,4 25,4
1995 65,7 63,9 64,7 63,8 64,6 64,5 66,7
1996 79,5 75,2 76,2 75,2 76,8 76,7 81,5
1997 84,3 76,9 79,2 76,9 79,7 78,1 87,9
1998 89,0 78,1 83,0 79,6 82,3 79,6 94,0
1999 95,8 81,9 91,0 85,4 86,7 86,0 103,2
2000 93,1 75,4 87,4 76,8 81,6 83,2 102,8
2001 116,3 89,9 106,4 92,9 99,3 97,4 132,1
2002 119,6 87,6 106,0 94,1 98,4 92,8 137,9
2003 110,7 75,8 95,2 80,7 88,1 87,4 128,8
2004 125,2 83,6 100,4 88,9 97,7 91,6 152,4
2005 112,9 69,6 91,6 72,8 84,7 79,0 137,1
2006 115,5 67,7 79,6 71,6 84,0 75,4 142,1
2007 117,0 64,8 82,8 66,5 82,1 70,1 148,2
2008 115,6 58,5 77,0 51,7 78,2 66,3 148,9
2009 94,2 42,9 65,8 38,5 57,5 52,1 106,3
2010 10,1 3,8 3,9 5,2 5,6 4,1 -102,3

Estimated ultimate incurred for accident years 2016
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Figure 50- 2006 Ultimate Incurred - Comparison of models 

 

 
Figure 51- 2011 Ultimate Incurred - Comparison of models 
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Figure 52- 2014 Ultimate Incurred - Comparison of models 

 

 
Figure 53 - 2016 Ultimate Incurred - Comparison of models 
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9.3.2. Loss Reserves 
9.3.2.1. Paid 

         

 

     
 

Accident
year chain GBM TD RF NN GBM GLM

ladder Boost combined
$M $M $M $M $M $M $M

1994 1,1 9,4 17,4 11,3 12,8 17,9 0,9
1995 4,5 33,4 63,5 47,7 36,9 82,2 2,3
1996 8,1 33,5 54,0 52,9 39,2 77,2 7,3
1997 14,3 40,3 60,0 66,3 46,3 96,3 12,7
1998 19,7 43,6 64,0 73,2 47,9 93,7 18,5
1999 32,0 43,2 70,7 71,0 52,8 89,9 33,5
2000 34,9 52,9 67,6 78,4 65,5 101,2 35,9
2001 56,5 64,2 78,6 78,0 72,1 95,4 53,4
2002 73,5 62,0 76,0 70,1 72,6 93,0 76,0
2003 53,3 58,2 58,7 51,2 72,3 75,9 63,6
2004 75,8 54,9 52,2 45,5 63,5 56,3 86,7
2005 44,0 39,9 38,3 31,9 46,1 41,7 53,8
2006 56,7 32,3 29,0 23,1 33,3 30,8 67,8
2007 -        0,0 0,0 0,0 0,0 0,0 0,0
2008 -        0,0 0,0 0,0 0,0 0,0 0,0
2009 -        0,0 0,0 0,0 0,0 0,0 0,0
2010 -        0,0 0,0 0,0 0,0 0,0 0,0

Estimated Loss Reserves for paid claims for accident years 2006 Accident
year chain GBM TD RF NN GBM GLM

ladder Boost combined
$M $M $M $M $M $M $M

1994 1,7 2,7 3,6 4,1 4,0 3,5 1,1
1995 5,8 9,8 12,0 20,5 13,6 11,7 4,9
1996 8,8 13,4 17,0 26,2 18,1 17,1 8,0
1997 11,9 19,6 24,9 35,3 22,6 31,5 12,0
1998 17,1 24,1 31,5 42,1 26,1 44,6 19,9
1999 23,1 28,9 36,5 50,3 30,2 52,6 27,6
2000 30,6 35,3 40,7 58,7 33,9 50,8 33,5
2001 45,7 44,5 53,0 89,1 38,2 82,2 47,3
2002 63,1 57,6 60,4 106,3 44,1 91,8 70,8
2003 76,8 65,7 66,2 111,1 44,2 89,7 77,4
2004 115,3 69,7 65,3 103,5 41,1 126,1 105,3
2005 93,2 74,8 67,4 95,6 39,3 133,9 85,8
2006 136,7 92,5 81,1 106,9 44,8 148,4 117,7
2007 112,2 80,9 65,6 81,6 38,4 151,9 111,6
2008 151,6 75,0 60,9 75,4 33,0 120,7 114,3
2009 122,9 56,1 44,0 54,5 21,9 98,8 89,5
2010 9,4 3,5 2,7 1,5 0,9 0,0 9,3

Estimated Loss Reserves for paid claims for accident years 2011

Accident
year chain GBM TD RF NN GBM GLM

ladder Boost combined
$M $M $M $M $M $M $M

1994 1,4 1,2 1,6 1,7 1,5 1,7 0,7
1995 5,3 4,9 6,5 7,7 5,2 14,2 2,4
1996 9,1 7,0 9,4 12,2 7,2 20,7 6,1
1997 12,2 11,4 16,2 23,6 10,3 35,1 10,5
1998 16,4 14,3 21,4 23,4 12,7 26,9 13,1
1999 22,2 17,1 24,6 34,4 13,6 -90,6 20,5
2000 28,1 22,2 29,0 38,4 17,6 -228,0 23,0
2001 39,5 31,0 39,3 49,2 20,2 -204,3 32,8
2002 51,7 41,8 44,2 50,8 21,9 -112,5 45,5
2003 53,7 48,2 48,8 46,1 23,2 -154,1 47,0
2004 75,9 56,8 55,6 59,3 24,3 -214,5 71,1
2005 76,1 62,9 66,8 77,8 27,7 -239,6 67,8
2006 95,1 66,6 65,9 77,0 28,3 -175,9 93,9
2007 106,1 66,6 64,2 70,3 28,4 -95,6 106,6
2008 129,3 63,0 57,2 66,8 26,4 -119,3 116,6
2009 111,5 60,5 50,0 60,7 25,9 -62,0 99,3
2010 17,6 6,8 5,9 4,3 3,6 0,7 14,0

Estimated Loss Reserves for paid claims for accident years 2014 Accident
year chain GBM TD RF NN GBM GLM

ladder Boost combined
$M $M $M $M $M $M $M

1994 0,00 0,00 0,00 0,00 0,00 0,00 0,00
1995 1,34 1,16 1,60 1,85 2,29 1,19 1,52
1996 3,47 2,24 3,48 3,58 4,62 1,66 2,86
1997 5,78 3,86 5,33 7,68 7,33 4,37 4,53
1998 8,22 5,79 8,35 10,19 10,92 8,56 7,18
1999 11,75 6,76 2,64 -4,68 12,17 77 623,19 13,23
2000 15,05 8,20 1,89 10,12 16,23 172,77 15,07
2001 22,30 13,85 15,61 12,68 19,45 2 809,88 23,18
2002 27,73 18,74 19,25 23,11 23,18 116,93 28,93
2003 30,52 22,04 21,44 25,16 24,31 100,31 32,75
2004 40,92 24,12 24,41 26,98 26,43 132,04 44,69
2005 42,81 25,67 25,57 31,58 29,24 175,88 43,66
2006 48,93 28,01 26,43 34,13 28,85 165,33 59,17
2007 51,49 31,29 28,09 37,30 33,36 162,92 68,90
2008 56,22 32,55 27,21 44,46 37,75 749,53 76,78
2009 51,50 31,83 26,98 31,14 29,57 1 527,68 72,13
2010 9,15 5,69 3,60 3,65 4,74 11,66 11,74

Estimated Loss Reserves for paid claims for accident years 2016
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Figure 54 - 2006 Paid Loss Reserves - Comparison of models 

 
Figure 55 - 2011 Paid Loss Reserves - Comparison of models 
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Figure 56 - 2014 Paid Loss Reserves - Comparison of models 

 

 
Figure 57 - 2016 Paid Loss Reserves - Comparison of models 

- 300

- 250

- 200

- 150

- 100

- 50

 -

  50

  100

  150

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Es
tim

at
e 

Pa
id

 L
os

s R
es

er
ve

s 
($

M
)

Valuation year

Traditional Methods

GBM

TD Boost

RF

NN

GLM

GBM Combined

- 10

 -

  10

  20

  30

  40

  50

  60

  70

  80

  90

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Es
tim

at
e 

Pa
id

 L
os

s R
es

er
ve

s 
($

M
)

Valuation year

Traditional Methods

GBM

TD Boost

RF

NN

GLM



Machine Learning & Traditional Methods Synergy in Non-Life reserving 
- 

ASTIN 2018 Working Party 

 
80 | P a g e   
 

9.3.2.2. Incurred 

        

 

       

  

Accident
year chain GBM TD RF NN GBM GLM

ladder Boost combined
$M $M $M $M $M $M $M

1994 2,1 -0,4 -0,6 7,8 -10,8 9,9 6,2
1995 4,0 -9,7 -22,5 14,8 -36,0 -1,5 15,2
1996 8,1 -13,1 -23,6 1,1 -42,1 10,5 20,3
1997 15,5 -7,9 -6,1 2,4 -49,7 74,2 31,6
1998 20,3 -10,5 -3,4 -8,8 -56,6 74,8 36,8
1999 24,6 -11,7 4,4 -0,4 -69,4 107,5 44,4
2000 27,2 -23,2 -12,9 0,7 -126,7 91,0 45,7
2001 39,4 -28,4 -16,2 -4,4 -155,9 73,0 85,4
2002 43,5 -22,8 -10,2 2,8 -161,3 86,2 96,8
2003 51,8 -15,2 2,3 28,1 -159,5 80,0 109,4
2004 58,0 0,2 8,5 -19,7 -140,3 80,1 134,1
2005 43,7 2,1 7,2 -6,0 -104,2 52,2 61,0
2006 61,3 2,4 9,0 -2,6 -80,4 36,9 128,1
2007 -        -        -        -        -        -        -        
2008 -        -        -        -        -        -        -        
2009 -        -        -        -        -        -        -        
2010 -        -        -        -        -        -        -        

Estimated Loss Reserves for incurred claims for accident years 2006 Accident
year chain GBM TD RF NN GBM GLM

ladder Boost combined
$M $M $M $M $M $M $M

1994 8,5 7,6 -4,9 10,9 6,9 -4,1 6,5
1995 16,3 13,1 -8,4 1,8 10,2 -10,1 -1,7
1996 23,4 17,9 -23,1 -7,0 15,1 -23,2 0,7
1997 30,3 21,2 -0,5 -9,9 17,9 16,0 3,0
1998 34,9 23,8 21,9 2,0 17,9 23,8 7,7
1999 38,6 23,9 19,5 -13,3 16,5 -10,5 13,7
2000 39,7 20,9 18,4 -16,5 12,6 -50,4 18,0
2001 58,2 31,7 29,7 11,1 23,1 -25,0 31,3
2002 68,1 32,8 -30,5 0,6 25,3 16,2 49,7
2003 82,2 42,8 -46,5 25,1 35,3 -25,0 57,1
2004 98,2 50,6 2,1 44,4 42,6 28,8 85,2
2005 88,8 51,4 -32,1 43,6 44,1 31,4 68,5
2006 117,1 71,2 -7,6 53,6 65,4 45,5 99,5
2007 116,2 64,1 10,5 50,1 61,6 51,0 95,6
2008 139,5 66,8 31,7 58,7 66,5 76,2 96,4
2009 106,7 43,1 62,0 41,2 44,9 66,5 78,8
2010 5,9 1,9 1,3 1,3 1,8 1,1 8,5

Estimated Loss Reserves for incurred claims for accident years 2011

Accident
year chain GBM TD RF NN GBM GLM

ladder Boost combined
$M $M $M $M $M $M $M

1994 3,0 2,4 -4,7 -3,7 2,2 1,5 1,7
1995 9,4 7,1 -14,0 -6,3 5,3 3,8 -0,6
1996 12,7 8,7 -30,1 -9,5 6,2 17,8 2,3
1997 19,4 13,6 -31,2 -12,0 10,1 14,7 6,5
1998 15,0 8,6 -36,7 -18,6 3,7 -7,0 9,0
1999 21,8 13,2 -29,3 -14,1 6,7 -3,5 15,8
2000 18,2 8,0 -15,2 -20,7 -0,7 23,8 18,1
2001 27,9 13,8 -2,7 -26,7 3,1 -4,2 27,0
2002 26,7 9,2 -55,2 -25,1 -3,2 -23,8 38,8
2003 31,5 14,3 -70,1 -31,3 1,0 -22,8 40,9
2004 38,0 16,8 -42,9 -23,9 3,3 -24,6 63,2
2005 43,7 22,5 -75,8 -25,4 10,0 -11,5 60,9
2006 48,0 24,9 -85,0 -22,6 12,2 -37,9 85,9
2007 57,8 30,1 -31,7 -15,8 19,7 -48,3 98,6
2008 61,2 36,9 -13,0 -11,6 27,5 -48,4 108,4
2009 44,0 33,0 43,0 -5,5 24,8 -59,4 92,9
2010 5,8 3,9 1,9 2,1 2,2 1,3 13,1

Estimated Loss Reserves for incurred claims for accident years 2014 Accident
year chain GBM TD RF NN GBM GLM

ladder Boost combined
$M $M $M $M $M $M $M

1994 1,3 1,3 1,3 1,3 1,3 1,3 1,3
1995 8,7 6,9 7,7 6,8 7,6 7,5 9,7
1996 10,4 6,1 7,1 6,1 7,7 7,6 12,4
1997 12,7 5,3 7,6 5,3 8,0 6,5 16,3
1998 17,8 7,0 11,8 8,4 11,2 8,4 22,9
1999 20,1 6,3 15,4 9,7 11,1 10,4 27,6
2000 18,3 0,7 12,7 2,1 6,9 8,4 28,1
2001 28,7 2,2 18,7 5,2 11,6 9,7 44,5
2002 31,9 -0,2 18,2 6,4 10,6 5,1 50,2
2003 32,0 -2,9 16,5 2,0 9,4 8,7 50,1
2004 38,5 -3,1 13,7 2,2 11,0 4,9 65,7
2005 38,0 -5,4 16,6 -2,1 9,7 4,0 62,2
2006 44,4 -3,3 8,6 0,6 13,0 4,3 71,1
2007 54,9 2,7 20,7 4,4 20,0 8,0 86,1
2008 63,1 6,1 24,5 -0,8 25,7 13,8 96,4
2009 59,7 8,4 31,3 4,0 23,0 17,7 71,8
2010 5,7 -0,7 -0,6 0,7 1,1 -0,3 -106,8

Estimated Loss Reserves for incurred claims for accident years 2016
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Figure 58 - 2006 Incurred Loss Reserves - Comparison of models 

 

 
Figure 59 - 2011 Incurred Loss Reserves - Comparison of models 

- 200

- 150

- 100

- 50

 -

  50

  100

  150

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Es

tim
at

e 
In

cu
rr

ed
 L

os
s R

es
er

ve
s 

($
M

)

Valuation year

Traditional Methods

TD Boost

GBM

RF

NN

GBM Combined

GLM

- 100

- 50

 -

  50

  100

  150

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Es
tim

at
e 

In
cu

rr
ed

 L
os

s R
es

er
ve

s 
($

M
)

Valuation year

Traditional Methods

TD Boost

GBM

RF

NN

GBM Combined

GLM



Machine Learning & Traditional Methods Synergy in Non-Life reserving 
- 

ASTIN 2018 Working Party 

 
82 | P a g e   
 

 
Figure 60 - 2014 Incurred Loss Reserves - Comparison of models 

 

 
Figure 61 - 2016 Incurred Loss Reserves - Comparison of models 

- 100

- 50

 -

  50

  100

  150

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Es

tim
at

e 
In

cu
rr

ed
 L

os
s R

es
er

ve
s 

($
M

)

Valuation year

Traditional Methods

TD Boost

GBM

RF

NN

GBM Combined

GLM

- 20

 -

  20

  40

  60

  80

  100

  120

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009Es
tim

at
e 

In
cu

rr
ed

 L
os

s R
es

er
ve

s 
($

M
)

Valuation year

Traditional Methods

TD Boost

GBM

RF

NN

GBM Combined

GLM



Machine Learning & Traditional Methods Synergy in Non-Life reserving 
- 

ASTIN 2018 Working Party 

 
83 | P a g e   
 

9.4. Results by Method 
9.4.1. Forecasts based on Traditional Methods 
9.4.1.1. Chain ladder 

9.4.1.1.1. Triangles of age-to-age factors 
 

a. Paid 
 

 
 
 
 

 
 

 

Accident
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

1994 5,166  2,789  2,153  2,078  1,133  1,338  1,415  1,318  1,196  1,083  1,075  1,006  1,053  1,037  1,043  1,052  1,009  1,118  1,011  1,013  1,018  1,025  
1995 4,633  1,946  2,873  1,299  1,778  1,221  1,195  1,190  1,161  1,152  1,222  1,082  1,049  1,071  1,038  1,049  1,033  1,011  1,088  1,015  1,009  
1996 3,507  2,105  2,391  1,455  1,237  1,239  1,420  1,363  1,246  1,243  1,154  1,102  1,050  1,109  1,044  1,089  1,047  1,062  1,013  1,040  
1997 2,787  2,989  2,091  1,400  1,412  1,477  1,308  1,301  1,247  1,204  1,098  1,105  1,068  1,076  1,058  1,104  1,027  1,089  1,019  
1998 3,692  1,770  1,619  1,679  1,715  1,281  1,374  1,285  1,182  1,208  1,219  1,130  1,125  1,061  1,054  1,037  1,048  1,026  
1999 3,703  1,642  1,645  1,563  1,456  1,400  1,200  1,310  1,153  1,212  1,120  1,151  1,093  1,099  1,017  1,057  1,023  
2000 4,304  1,905  1,943  1,599  1,334  1,287  1,352  1,327  1,297  1,149  1,185  1,086  1,105  1,040  1,045  1,023  
2001 3,830  2,180  2,412  1,430  1,413  1,300  1,227  1,361  1,287  1,141  1,137  1,070  1,056  1,097  1,017  
2002 3,167  2,745  2,013  1,323  1,470  1,356  1,158  1,340  1,218  1,162  1,123  1,037  1,056  1,005  
2003 2,873  1,705  1,994  1,984  1,497  1,298  1,328  1,275  1,163  1,103  1,099  1,092  1,041  
2004 2,766  2,253  2,239  1,719  1,414  1,466  1,195  1,280  1,175  1,091  1,057  1,037  
2005 2,653  2,172  2,742  1,600  1,663  1,385  1,383  1,305  1,194  1,120  1,047  
2006 3,495  2,739  2,153  2,055  1,290  1,377  1,213  1,253  1,133  1,041  
2007 3,744  1,872  2,082  1,597  1,490  1,525  1,302  1,249  1,075  
2008 3,333  2,756  3,001  1,826  1,477  1,221  1,190  1,110  
2009 2,644  4,180  2,332  1,736  1,399  1,260  1,172  
2010

Age j to age j+1 factor where j=

Excluded from modelling
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b. Incurred 
 

 
 
 
 
 
 
 
 
 

Accident
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

1994 3,773  1,229  1,085  1,156  1,213  1,102  0,856  1,094  1,022  0,999  0,988  1,018  0,973  1,032  1,017  1,040  1,050  0,897  0,975  1,048  0,993  1,001  
1995 2,148  1,177  1,138  1,078  1,058  1,017  0,951  1,035  1,050  1,038  0,981  1,058  1,047  1,086  1,005  0,955  0,948  1,031  1,028  1,029  1,005  
1996 1,919  1,150  1,154  1,227  1,123  1,034  0,894  0,997  0,987  1,037  1,051  1,121  1,017  1,039  1,034  0,915  1,084  1,035  1,038  1,001  
1997 2,005  1,162  1,136  1,134  1,155  1,027  0,897  1,021  1,034  1,043  1,028  1,074  1,068  1,027  0,928  1,042  1,057  1,029  0,998  
1998 1,746  1,231  1,069  1,086  1,098  1,028  0,838  1,057  1,045  1,243  1,070  1,038  0,982  0,912  1,007  0,998  1,092  1,025  
1999 2,022  1,210  1,126  1,134  1,074  0,953  0,899  1,092  1,145  1,153  1,025  0,944  0,945  1,046  1,019  1,059  1,006  
2000 2,102  1,240  1,082  1,072  1,019  0,998  0,993  1,194  1,112  0,998  0,993  0,967  1,007  1,013  1,071  1,005  
2001 2,403  1,285  1,159  1,082  1,110  1,010  1,011  1,168  1,035  0,967  0,912  1,030  1,039  1,093  1,018  
2002 2,258  1,250  1,155  1,122  1,077  1,025  1,136  1,075  0,985  0,911  1,018  1,022  1,080  1,029  
2003 1,982  1,198  1,213  1,086  1,174  1,120  1,065  0,954  0,869  1,019  0,995  1,085  1,029  
2004 2,246  1,304  1,177  1,269  1,190  0,993  0,921  0,941  1,008  1,012  1,068  1,015  
2005 2,702  1,370  1,291  1,273  1,133  0,933  0,904  1,100  1,037  1,037  1,023  
2006 2,161  1,305  1,329  1,153  1,083  0,840  0,986  1,009  1,052  1,023  
2007 2,408  1,418  1,140  1,104  1,021  0,928  0,998  1,121  1,038  
2008 2,604  1,197  1,147  0,991  1,001  0,955  1,068  1,053  
2009 2,210  1,340  0,959  1,189  1,012  1,071  1,097  
2010

Age j to age j+1 factor where j=

Excluded from modelling
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9.4.1.1.2. Model age-to-age factors 
a. Paid 
 

 
 
b. Incurred 
 

 

Model based on
data to 31 Dec 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

2006 3,237  2,100  1,977  1,462  1,402  1,326  1,284  1,314  1,219  1,175  1,096  1,053  1,029  1,016  1,009  1,005  1,003  1,001  1,001  1,000  1,000  1,000  
2007 3,198  2,092  2,014  1,539  1,416  1,326  1,300  1,299  1,224  1,201  1,129  1,082  1,053  1,034  1,022  1,014  1,009  1,006  1,004  1,002  1,001  1,001  
2008 3,180  2,163  2,121  1,588  1,462  1,320  1,254  1,309  1,191  1,218  1,135  1,084  1,052  1,032  1,020  1,012  1,008  1,005  1,003  1,002  1,001  1,001  
2009 3,126  2,130  2,187  1,583  1,456  1,320  1,227  1,335  1,213  1,208  1,146  1,102  1,071  1,050  1,035  1,025  1,017  1,012  1,008  1,006  1,004  1,003  
2010 3,075  2,140  2,197  1,663  1,508  1,379  1,235  1,344  1,249  1,187  1,144  1,111  1,085  1,066  1,051  1,039  1,030  1,023  1,018  1,014  1,011  1,008  
2011 2,261  2,273  1,660  1,422  1,389  1,221  1,323  1,262  1,163  1,129  1,102  1,081  1,064  1,050  1,040  1,031  1,025  1,020  1,015  1,012  1,010  
2012 2,334  1,718  1,446  1,411  1,290  1,297  1,220  1,151  1,132  1,115  1,100  1,087  1,075  1,066  1,057  1,050  1,043  1,038  1,033  1,028  
2013 1,790  1,411  1,426  1,252  1,286  1,185  1,136  1,116  1,099  1,085  1,073  1,062  1,053  1,045  1,039  1,033  1,028  1,024  1,021  
2014 1,457  1,358  1,291  1,278  1,178  1,117  1,104  1,092  1,081  1,072  1,064  1,056  1,050  1,044  1,039  1,035  1,031  1,027  
2015 1,322  1,232  1,268  1,166  1,104  1,093  1,083  1,075  1,067  1,060  1,053  1,048  1,043  1,038  1,034  1,031  1,027  
2016 1,223  1,204  1,132  1,083  1,075  1,067  1,061  1,055  1,049  1,044  1,040  1,036  1,032  1,029  1,026  1,023  

Model age j to age j+1 factor where j=

Model based on
data to 31 Dec 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

2006 2,214  1,246  1,136  1,118  1,091  0,992  0,890  1,033  1,023  1,017  1,011  1,005  0,999  0,993  0,987  0,981  0,975  0,969  0,963  0,958  0,952  0,946  
2007 2,234  1,263  1,143  1,101  1,092  0,988  0,906  1,045  1,028  1,023  1,018  1,013  1,008  1,003  0,998  0,993  0,988  0,983  0,978  0,973  0,968  0,963  
2008 2,278  1,277  1,171  1,126  1,102  1,012  0,924  1,070  1,053  1,050  1,048  1,046  1,044  1,042  1,040  1,038  1,036  1,034  1,032  1,030  1,028  1,026  
2009 2,315  1,303  1,202  1,151  1,112  1,053  0,956  1,089  1,064  1,060  1,056  1,053  1,049  1,045  1,042  1,038  1,034  1,031  1,027  1,024  1,020  1,016  
2010 2,310  1,286  1,207  1,154  1,117  1,041  0,972  1,086  1,058  1,054  1,051  1,047  1,043  1,040  1,036  1,032  1,029  1,025  1,022  1,018  1,014  1,011  
2011 1,297  1,203  1,155  1,116  1,011  0,964  1,065  1,045  1,042  1,038  1,034  1,031  1,027  1,023  1,020  1,016  1,013  1,009  1,006  1,002  0,999  
2012 1,180  1,138  1,112  0,923  0,961  1,048  1,020  1,013  1,006  0,999  0,992  0,985  0,978  0,971  0,964  0,958  0,951  0,944  0,938  0,931  
2013 1,145  1,097  0,897  0,965  1,053  1,019  1,016  1,013  1,010  1,007  1,004  1,002  0,999  0,996  0,993  0,990  0,988  0,985  0,982  
2014 1,091  0,903  0,973  1,049  1,020  1,020  1,019  1,018  1,018  1,017  1,016  1,015  1,015  1,014  1,013  1,013  1,012  1,011  
2015 0,975  0,986  1,055  1,023  1,023  1,023  1,022  1,022  1,021  1,021  1,021  1,020  1,020  1,019  1,019  1,018  1,018  
2016 1,005  1,054  1,025  1,024  1,023  1,022  1,021  1,020  1,019  1,018  1,017  1,016  1,015  1,014  1,014  1,013  

Model age j to age j+1 factor where j=
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9.4.1.1.3. Forecasts of paid 
2016 
 

 
 

2015 
 

 

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346     6 412 067     9 075 367     11 962 186   14 301 145   15 483 078 16 650 151   16 753 180   17 634 099   18 287 400   19 081 590   20 065 206   20 244 872   22 627 307   22 880 927   23 189 292   23 604 122   24 185 065   -                
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579   15 897 613   19 000 301   22 616 967   26 254 305   30 257 697 36 980 886   40 027 741   41 976 969   44 964 580   46 686 287   48 973 688   50 598 039   51 130 306   55 647 581   56 471 294   57 004 109   58 342 889   1 338 779     
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910     11 689 699   16 600 787   22 622 248   28 193 253   35 052 020 40 451 031   44 564 474   46 812 391   51 905 400   54 166 094   58 986 679   61 783 053   65 596 594   66 459 669   69 101 217   70 904 425   72 569 663   3 468 446     
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896   15 102 328   19 749 656   25 689 779   32 038 830   38 585 132 42 382 228   46 843 884   50 028 721   53 840 932   56 974 118   62 897 987   64 567 065   70 293 819   71 619 839   73 696 431   75 619 553   77 395 529   5 775 689     
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956   14 586 849   20 046 382   25 768 216   30 470 617   36 814 660 44 876 426   50 699 027   57 045 981   60 545 603   63 786 147   66 157 840   69 351 883   71 161 106   73 453 651   75 583 414   77 555 777   79 377 226   8 216 121     
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688   20 214 501   24 267 058   31 782 385   36 649 905   44 427 004 49 754 466   57 258 433   62 570 270   68 754 065   69 907 106   73 900 427   75 621 758   78 328 704   80 852 163   83 196 443   85 367 469   87 372 381   11 750 623   
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429   17 693 487   23 922 094   31 746 044   41 161 488   47 302 069 56 030 249   60 859 676   67 244 556   69 932 296   73 072 285   74 731 660   77 703 975   80 485 456   83 078 398   85 487 226   87 718 031   89 778 148   15 046 488   
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096   24 946 646   30 618 074   41 661 838   53 613 209   61 172 392 69 571 747   74 466 479   78 620 026   86 232 355   87 661 298   91 535 263   95 175 911   98 582 815   101 758 786 104 709 246 107 441 653 109 964 992 22 303 694   
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 23 866 174   32 358 907   37 460 021   50 201 114   61 169 740   71 066 389 79 775 327   82 715 242   87 322 036   87 733 933   92 041 905   96 109 460   99 932 038   103 509 192 106 843 872 109 941 773 112 810 724 115 460 158 27 726 226   
2003 769 845      2 212 022   3 772 127   7 521 103   14 918 550 22 334 592   28 990 287   38 513 052   49 109 185   57 134 413   63 035 749 69 285 788   75 625 896   78 697 051   82 990 647   87 065 711   90 913 356   94 529 269   97 913 026   101 067 419 103 997 833 106 711 676 109 217 870 30 520 820   
2004 812 119      2 246 467   5 061 713   11 334 302 19 487 406 27 548 810   40 376 945   48 230 562   61 727 550   72 501 748   79 107 878 83 624 466   86 695 449   91 950 979   96 967 691   101 729 066 106 224 719 110 449 614 114 403 253 118 088 900 121 512 846 124 683 746 127 612 027 40 916 578   
2005 509 627      1 351 807   2 936 518   8 051 538   12 881 737 21 428 300   29 683 515   41 055 309   53 575 798   63 967 190   71 611 719 74 957 466   80 006 318   84 856 349   89 485 988   93 879 991   98 028 775   101 927 692 105 576 281 108 977 556 112 137 321 115 063 565 117 765 910 42 808 444   
2006 526 864      1 841 235   5 043 862   10 860 470 22 317 030 28 783 259   39 648 750   48 094 227   60 286 032   68 279 969   71 055 378 76 373 180   81 517 389   86 459 023   91 176 101   95 653 093   99 880 235   103 852 790 107 570 290 111 035 804 114 255 248 117 236 760 119 990 143 48 934 765   
2007 670 926      2 512 008   4 701 870   9 787 798   15 632 953 23 294 188   35 522 475   46 243 452   57 750 310   62 098 797   67 262 675 72 296 630   77 166 259   81 844 124   86 309 421   90 547 445   94 548 956   98 309 469   101 828 541 105 109 077 108 156 678 110 979 046 113 585 463 51 486 666   
2008 437 577      1 458 651   4 020 558   12 065 305 22 025 266 32 541 630   39 719 013   47 251 511   52 468 999   59 419 676   64 360 769 69 177 546   73 837 084   78 313 133   82 585 784   86 640 968   90 469 842   94 068 115   97 435 365   100 574 369 103 490 488 106 191 091 108 685 059 56 216 060   
2009 372 907      985 838      4 120 617   9 610 390   16 686 438 23 337 975   29 405 359   34 460 997   41 498 818   46 996 252   50 904 265 54 713 953   58 399 279   61 939 479   65 318 806   68 526 136   71 554 471   74 400 420   77 063 647   79 546 351   81 852 770   83 988 733   85 961 264   51 500 267   
2010 66 268        136 381      420 236      973 357      2 375 480   3 809 040     4 463 242     5 457 388     6 571 927     7 442 524     8 061 413   8 664 731     9 248 355     9 808 996     10 344 160   10 852 086   11 331 666   11 782 363   12 204 122   12 597 294   12 962 548   13 300 808   13 613 186   9 149 944     

Total 427 159 611 

Total claims paid ($) to the end of development year - actual and forecast

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346     6 412 067     9 075 367     11 962 186   14 301 145   15 483 078 16 650 151   16 753 180   17 634 099   18 287 400   19 081 590   20 065 206   20 244 872   22 627 307   22 880 927   23 189 292   23 604 122   24 253 159   649 037        
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579   15 897 613   19 000 301   22 616 967   26 254 305   30 257 697 36 980 886   40 027 741   41 976 969   44 964 580   46 686 287   48 973 688   50 598 039   51 130 306   55 647 581   56 471 294   58 206 241   59 806 725   3 335 431     
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910     11 689 699   16 600 787   22 622 248   28 193 253   35 052 020 40 451 031   44 564 474   46 812 391   51 905 400   54 166 094   58 986 679   61 783 053   65 596 594   66 459 669   68 741 028   70 852 934   72 801 161   6 341 492     
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896   15 102 328   19 749 656   25 689 779   32 038 830   38 585 132 42 382 228   46 843 884   50 028 721   53 840 932   56 974 118   62 897 987   64 567 065   70 293 819   72 989 880   75 495 401   77 814 820   79 954 475   9 660 656     
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956   14 586 849   20 046 382   25 768 216   30 470 617   36 814 660 44 876 426   50 699 027   57 045 981   60 545 603   63 786 147   66 157 840   69 351 883   72 323 875   75 097 797   77 675 677   80 062 079   82 263 527   12 911 644   
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688   20 214 501   24 267 058   31 782 385   36 649 905   44 427 004 49 754 466   57 258 433   62 570 270   68 754 065   69 907 106   73 900 427   77 438 880   80 757 431   83 854 814   86 733 296   89 397 972   91 856 127   17 955 700   
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429   17 693 487   23 922 094   31 746 044   41 161 488   47 302 069 56 030 249   60 859 676   67 244 556   69 932 296   73 072 285   76 981 558   80 667 539   84 124 451   87 350 974   90 349 468   93 125 243   95 685 885   22 613 601   
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096   24 946 646   30 618 074   41 661 838   53 613 209   61 172 392 69 571 747   74 466 479   78 620 026   86 232 355   91 386 903   96 275 985   100 885 809 105 209 151 109 244 360 112 994 388 116 465 874 119 668 309 33 435 954   
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 23 866 174   32 358 907   37 460 021   50 201 114   61 169 740   71 066 389 79 775 327   82 715 242   87 322 036   93 154 085   98 722 380   104 003 901 108 983 748 113 654 117 118 013 226 122 064 263 125 814 399 129 273 888 41 951 852   
2003 769 845      2 212 022   3 772 127   7 521 103   14 918 550 22 334 592   28 990 287   38 513 052   49 109 185   57 134 413   63 035 749 69 285 788   75 625 896   81 269 347   86 697 150   91 879 481   96 794 916   101 429 588 105 776 232 109 833 191 113 603 432 117 093 629 120 313 325 44 687 430   
2004 812 119      2 246 467   5 061 713   11 334 302 19 487 406 27 548 810   40 376 945   48 230 562   61 727 550   72 501 748   79 107 878 83 624 466   90 596 903   97 357 540   103 859 838 110 068 071 115 956 572 121 508 730 126 715 842 131 575 922 136 092 525 140 273 647 144 130 718 60 506 252   
2005 509 627      1 351 807   2 936 518   8 051 538   12 881 737 21 428 300   29 683 515   41 055 309   53 575 798   63 967 190   71 611 719 78 283 047   84 810 127   91 138 936   97 225 908   103 037 597 108 549 976 113 747 496 118 622 010 123 171 657 127 399 768 131 313 825 134 924 530 63 312 812   
2006 526 864      1 841 235   5 043 862   10 860 470 22 317 030 28 783 259   39 648 750   48 094 227   60 286 032   68 279 969   75 387 168 82 410 216   89 281 412   95 943 883   102 351 766 108 469 854 114 272 852 119 744 391 124 875 894 129 665 404 134 116 425 138 236 836 142 037 902 73 757 933   
2007 670 926      2 512 008   4 701 870   9 787 798   15 632 953 23 294 188   35 522 475   46 243 452   57 750 310   67 340 706   74 350 138 81 276 577   88 053 252   94 624 073   100 943 809 106 977 736 112 700 908 118 097 180 123 158 094 127 881 720 132 271 512 136 335 242 140 084 021 82 333 711   
2008 437 577      1 458 651   4 020 558   12 065 305 22 025 266 32 541 630   39 719 013   47 251 511   59 891 823   69 837 854   77 107 212 84 290 498   91 318 468   98 132 951   104 687 037 110 944 716 116 880 116 122 476 494 127 725 078 132 623 867 137 176 443 141 390 866 145 278 657 98 027 146   
2009 372 907      985 838      4 120 617   9 610 390   16 686 438 23 337 975   29 405 359   36 238 771   45 933 051   53 560 995   59 136 110 64 645 214   70 035 200   75 261 455   80 288 004   85 087 228   89 639 286   93 931 336   97 956 652   101 713 697 105 205 221 108 437 403 111 419 081 82 013 721   
2010 66 268        136 381      420 236      973 357      2 375 480   3 809 040     5 034 544     6 204 505     7 864 280     9 170 274     10 124 800 11 068 023   11 990 852   12 885 649   13 746 254   14 567 937   15 347 303   16 082 153   16 771 334   17 414 585   18 012 375   18 565 763   19 076 261   15 267 222   

Total 668 761 594 

Total claims paid ($) to the end of development year - actual and forecast
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2014 
 

 
 
2013 
 

 

 

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346     6 412 067     9 075 367     11 962 186   14 301 145   15 483 078 16 650 151 16 753 180   17 634 099   18 287 400   19 081 590   20 065 206   20 244 872   22 627 307   22 880 927   23 189 292   23 899 522   24 547 327   1 358 036     
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579   15 897 613   19 000 301   22 616 967   26 254 305   30 257 697 36 980 886 40 027 741   41 976 969   44 964 580   46 686 287   48 973 688   50 598 039   51 130 306   55 647 581   57 573 398   59 336 729   60 945 073   5 297 491     
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910     11 689 699   16 600 787   22 622 248   28 193 253   35 052 020 40 451 031 44 564 474   46 812 391   51 905 400   54 166 094   58 986 679   61 783 053   65 596 594   68 161 708   70 520 606   72 680 478   74 650 509   9 053 915     
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896   15 102 328   19 749 656   25 689 779   32 038 830   38 585 132 42 382 228 46 843 884   50 028 721   53 840 932   56 974 118   62 897 987   64 567 065   67 420 008   70 056 426   72 480 895   74 700 806   76 725 599   12 158 534   
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956   14 586 849   20 046 382   25 768 216   30 470 617   36 814 660 44 876 426 50 699 027   57 045 981   60 545 603   63 786 147   66 157 840   69 460 928   72 530 111   75 366 356   77 974 588   80 362 757   82 541 019   16 383 179   
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688   20 214 501   24 267 058   31 782 385   36 649 905   44 427 004 49 754 466 57 258 433   62 570 270   68 754 065   69 907 106   73 850 925   77 538 109   80 964 188   84 130 242   87 041 769   89 707 644   92 139 202   22 232 096   
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429   17 693 487   23 922 094   31 746 044   41 161 488   47 302 069 56 030 249 60 859 676   67 244 556   69 932 296   74 390 194   78 586 927   82 510 567   86 156 358   89 525 449   92 623 690   95 460 525   98 048 017   28 115 721   
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096   24 946 646   30 618 074   41 661 838   53 613 209   61 172 392 69 571 747 74 466 479   78 620 026   84 282 970   89 655 665   94 713 601   99 442 404   103 836 341 107 896 796 111 630 822 115 049 798 118 168 265 39 548 239   
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 23 866 174   32 358 907   37 460 021   50 201 114   61 169 740   71 066 389 79 775 327 82 715 242   89 447 355   95 890 183   102 002 790 107 757 291 113 137 332 118 136 389 122 756 039 127 004 304 130 894 132 134 442 065 51 726 823   
2003 769 845      2 212 022   3 772 127   7 521 103   14 918 550 22 334 592   28 990 287   38 513 052   49 109 185   57 134 413   63 035 749 69 285 788 75 657 655   81 815 357   87 708 458   93 299 514   98 563 018   103 484 013 108 056 531 112 282 015 116 167 801 119 725 734 122 970 943 53 685 155   
2004 812 119      2 246 467   5 061 713   11 334 302 19 487 406 27 548 810   40 376 945   48 230 562   61 727 550   72 501 748   79 107 878 87 328 393 95 359 548   103 120 767 110 548 482 117 595 496 124 229 661 130 432 125 136 195 365 141 521 200 146 418 878 150 903 327 154 993 616 75 885 738   
2005 509 627      1 351 807   2 936 518   8 051 538   12 881 737 21 428 300   29 683 515   41 055 309   53 575 798   63 967 190   71 478 112 78 905 778 86 162 347   93 175 016   99 886 345   106 253 691 112 248 007 117 852 257 123 059 647 127 871 818 132 297 127 136 349 061 140 044 852 76 077 662   
2006 526 864      1 841 235   5 043 862   10 860 470 22 317 030 28 783 259   39 648 750   48 094 227   60 286 032   70 989 587   79 325 067 87 568 151 95 621 355   103 403 883 110 851 991 117 918 352 124 570 731 130 790 223 136 569 286 141 909 744 146 820 868 151 317 629 155 419 148 95 133 116   
2007 670 926      2 512 008   4 701 870   9 787 798   15 632 953 23 294 188   35 522 475   46 243 452   59 105 061   69 598 940   77 771 133 85 852 739 93 748 186   101 378 258 108 680 461 115 608 396 122 130 459 128 228 115 133 893 969 139 129 810 143 944 728 148 353 400 152 374 572 106 131 120 
2008 437 577      1 458 651   4 020 558   12 065 305 22 025 266 32 541 630   39 719 013   51 286 912   65 551 250   77 189 625   86 253 103 95 216 116 103 972 665 112 434 898 120 533 503 128 217 021 135 450 401 142 213 086 148 496 877 154 303 756 159 643 804 164 533 300 168 993 035 129 274 022 
2009 372 907      985 838      4 120 617   9 610 390   16 686 438 23 337 975   31 686 773   40 915 335   52 295 045   61 579 831   68 810 433 75 960 886 82 946 628   89 697 573   96 158 424   102 288 131 108 058 730 113 453 820 118 466 861 123 099 435 127 359 583 131 260 293 134 818 151 111 480 176 
2010 66 268        136 381      420 236      973 357      2 375 480   3 460 796     4 698 841     6 067 348     7 754 848     9 131 692     10 203 921 11 264 263 12 300 181   13 301 281   14 259 363   15 168 339   16 024 063   16 824 102   17 567 488   18 254 454   18 886 192   19 464 630   19 992 226   17 616 746   

Total 851 157 769 

Total claims paid ($) to the end of development year - actual and forecast

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346     6 412 067     9 075 367     11 962 186   14 301 145   15 483 078   16 650 151   16 753 180   17 634 099   18 287 400   19 081 590   20 065 206   20 244 872   22 627 307   22 880 927   23 529 913   24 100 534   24 600 247   1 719 320     
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579   15 897 613   19 000 301   22 616 967   26 254 305   30 257 697   36 980 886   40 027 741   41 976 969   44 964 580   46 686 287   48 973 688   50 598 039   51 130 306   52 826 494   54 324 844   55 642 270   56 795 985   5 665 679     
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910     11 689 699   16 600 787   22 622 248   28 193 253   35 052 020   40 451 031   44 564 474   46 812 391   51 905 400   54 166 094   58 986 679   61 783 053   64 180 223   66 309 326   68 190 098   69 843 769   71 291 945   9 508 892     
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896   15 102 328   19 749 656   25 689 779   32 038 830   38 585 132   42 382 228   46 843 884   50 028 721   53 840 932   56 974 118   62 897 987   65 752 289   68 303 464   70 569 351   72 570 953   74 330 863   75 872 078   12 974 091   
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956   14 586 849   20 046 382   25 768 216   30 470 617   36 814 660   44 876 426   50 699 027   57 045 981   60 545 603   63 786 147   67 171 653   70 219 893   72 944 410   75 364 255   77 501 858   79 381 347   81 027 280   17 241 133   
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688   20 214 501   24 267 058   31 782 385   36 649 905   44 427 004   49 754 466   57 258 433   62 570 270   68 754 065   73 022 114   76 897 826   80 387 440   83 506 455   86 276 683   88 723 802   90 875 433   92 759 691   24 005 626   
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429   17 693 487   23 922 094   31 746 044   41 161 488   47 302 069   56 030 249   60 859 676   67 244 556   72 126 829   76 604 249   80 670 086   84 330 884   87 602 905   90 509 028   93 076 191   95 333 372   97 310 063   30 065 506   
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096   24 946 646   30 618 074   41 661 838   53 613 209   61 172 392   69 571 747   74 466 479   80 790 009   86 655 746   92 035 078   96 919 920   101 318 133 105 249 255 108 740 775 111 825 057 114 536 914 116 911 781 42 445 302   
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 23 866 174   32 358 907   37 460 021   50 201 114   61 169 740   71 066 389   79 775 327   87 698 538   95 145 706   102 053 734 108 388 928 114 141 765 119 321 504 123 951 153 128 063 086 131 695 418 134 889 149 137 686 010 57 910 683   
2003 769 845      2 212 022   3 772 127   7 521 103   14 918 550 22 334 592   28 990 287   38 513 052   49 109 185   57 134 413   63 035 749   70 358 149   77 346 056   83 914 113   90 006 675   95 594 023   100 667 759 105 236 049 109 319 185 112 945 720 116 149 269 118 965 992 121 432 694 58 396 945   
2004 812 119      2 246 467   5 061 713   11 334 302 19 487 406 27 548 810   40 376 945   48 230 562   61 727 550   72 501 748   82 352 036   91 918 268   101 047 505 109 628 238 117 587 766 124 887 267 131 515 768 137 483 936 142 818 284 147 556 111 151 741 336 155 421 199 158 643 782 86 142 033   
2005 509 627      1 351 807   2 936 518   8 051 538   12 881 737 21 428 300   29 683 515   41 055 309   53 575 798   63 479 353   72 103 833   80 479 606   88 472 766   95 985 680   102 954 694 109 345 817 115 149 441 120 374 908 125 045 429 129 193 663 132 858 062 136 079 989 138 901 541 85 325 743   
2006 526 864      1 841 235   5 043 862   10 860 470 22 317 030 28 783 259   39 648 750   48 094 227   61 872 928   73 310 219   83 270 347   92 943 253   102 174 290 110 850 707 118 898 993 126 279 891 132 982 306 139 017 026 144 410 857 149 201 516 153 433 411 157 154 308 160 412 826 112 318 599 
2007 670 926      2 512 008   4 701 870   9 787 798   15 632 953 23 294 188   35 522 475   44 481 964   57 225 775   67 804 033   77 016 076   85 962 468   94 500 181   102 524 929 109 968 724 116 795 257 122 994 267 128 575 731 133 564 442 137 995 285 141 909 330 145 350 758 148 364 535 112 842 059 
2008 437 577      1 458 651   4 020 558   12 065 305 22 025 266 32 541 630   46 420 100   58 128 190   74 781 562   88 605 029   100 643 153 112 334 130 123 491 052 133 977 641 143 705 051 152 625 836 160 726 585 168 020 336 174 539 490 180 329 631 185 444 432 189 941 625 193 879 971 161 338 342 
2009 372 907      985 838      4 120 617   9 610 390   16 686 438 23 542 895   33 583 552   42 054 005   54 102 220   64 103 085   72 812 307   81 270 378   89 342 077   96 928 811   103 966 301 110 420 221 116 280 871 121 557 681 126 274 094 130 463 088 134 163 492 137 417 077 140 266 353 123 579 915 
2010 66 268        136 381      420 236      973 357      1 742 674   2 458 739     3 507 351     4 391 976     5 650 251     6 694 707     7 604 268     8 487 600     9 330 581     10 122 914   10 857 885   11 531 910   12 143 977   12 695 069   13 187 635   13 625 119   14 011 576   14 351 370   14 648 938   13 675 582   

Total 955 155 451 

Total claims paid ($) to the end of development year - actual and forecast
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2011 
 

 

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346     6 412 067     9 075 367     11 962 186   14 301 145   15 483 078   16 650 151   16 753 180   17 634 099   18 287 400   19 081 590   20 065 206   20 244 872   22 627 307   23 604 954   24 492 257   25 293 227   26 012 861   3 385 554        
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579   15 897 613   19 000 301   22 616 967   26 254 305   30 257 697   36 980 886   40 027 741   41 976 969   44 964 580   46 686 287   48 973 688   50 598 039   53 110 873   55 405 609   57 488 288   59 368 329   61 057 454   10 459 416      
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910     11 689 699   16 600 787   22 622 248   28 193 253   35 052 020   40 451 031   44 564 474   46 812 391   51 905 400   54 166 094   58 986 679   62 353 848   65 450 506   68 278 396   70 844 959   73 161 803   75 243 375   16 256 696      
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896   15 102 328   19 749 656   25 689 779   32 038 830   38 585 132   42 382 228   46 843 884   50 028 721   53 840 932   56 974 118   60 712 376   64 178 053   67 365 307   70 275 928   72 917 578   75 302 203   77 444 673   20 470 555      
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956   14 586 849   20 046 382   25 768 216   30 470 617   36 814 660   44 876 426   50 699 027   57 045 981   60 545 603   65 111 803   69 384 001   73 344 685   76 987 179   80 313 527   83 332 487   86 057 711   88 506 193   27 960 590      
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688   20 214 501   24 267 058   31 782 385   36 649 905   44 427 004   49 754 466   57 258 433   62 570 270   67 994 289   73 122 251   77 920 040   82 367 991   86 458 606   90 194 182   93 584 553   96 645 050   99 394 760   36 824 489      
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429   17 693 487   23 922 094   31 746 044   41 161 488   47 302 069   56 030 249   60 859 676   66 923 736   72 725 143   78 209 894   83 341 500   88 098 928   92 474 156   96 469 644   100 095 907 103 369 345 106 310 372 45 450 695      
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096   24 946 646   30 618 074   41 661 838   53 613 209   61 172 392   69 571 747   77 539 714   85 265 773   92 657 193   99 645 170   106 183 215 112 244 528 117 818 892 122 909 437 127 529 564 131 700 166 135 447 250 65 875 503      
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 23 866 174   32 358 907   37 460 021   50 201 114   61 169 740   71 066 389   80 421 730   89 632 332   98 563 300   107 107 440 115 185 220 122 742 897 129 749 496 136 193 203 142 077 639 147 418 292 152 239 315 156 570 772 85 504 383      
2003 769 845      2 212 022   3 772 127   7 521 103   14 918 550 22 334 592   28 990 287   38 513 052   49 109 185   57 134 413   65 779 590   74 438 964   82 964 367   91 230 939   99 139 460   106 616 314 113 611 758 120 097 119 126 061 464 131 508 142 136 451 491 140 913 867 144 923 096 87 788 683      
2004 812 119      2 246 467   5 061 713   11 334 302 19 487 406 27 548 810   40 376 945   48 230 562   61 727 550   75 277 554   86 668 022   98 077 197   109 309 858 120 201 496 130 621 383 140 472 526 149 689 387 158 234 186 166 092 519 173 268 800 179 781 919 185 661 331 190 943 698 129 216 148    
2005 509 627      1 351 807   2 936 518   8 051 538   12 881 737 21 428 300   29 683 515   41 055 309   53 230 799   64 915 655   74 738 234   84 576 945   94 263 439   103 655 851 112 641 448 121 136 589 129 084 755 136 453 369 143 230 009 149 418 480 155 035 073 160 105 189 164 660 442 123 605 133    
2006 526 864      1 841 235   5 043 862   10 860 470 22 317 030 28 783 259   39 648 750   51 156 278   66 327 342   80 887 060   93 126 320   105 385 680 117 455 372 129 158 629 140 354 981 150 940 209 160 843 888 170 025 426 178 469 344 186 180 385 193 178 846 199 496 378 205 172 374 165 523 625    
2007 670 926      2 512 008   4 701 870   9 787 798   15 632 953 23 294 188   32 864 903   42 403 509   54 978 825   67 047 395   77 192 534   87 354 334   97 358 919   107 059 765 116 340 436 125 114 546 133 323 719 140 934 308 147 933 483 154 325 176 160 126 210 165 362 820 170 067 662 146 773 474    
2008 437 577      1 458 651   4 020 558   12 065 305 22 025 266 31 849 869   44 935 794   57 977 817   75 171 898   91 673 111   105 544 441 119 438 550 133 117 701 146 381 553 159 070 905 171 067 641 182 291 947 192 697 816 202 267 706 211 006 991 218 938 676 226 098 632 232 531 507 210 506 241    
2009 372 907      985 838      4 120 617   9 610 390   16 508 800 23 872 726   33 681 140   43 456 647   56 344 286   68 712 592   79 109 697   89 523 877   99 776 937   109 718 714 119 229 882 128 221 906 136 634 963 144 434 570 151 607 578 158 158 015 164 103 124 169 469 792 174 291 484 164 681 093    
2010 66 268        136 381      420 236      980 983      1 685 141   2 436 815     3 438 012     4 435 850     5 751 359     7 013 858     8 075 145     9 138 176     10 184 760   11 199 570   12 170 425   13 088 288   13 947 054   14 743 201   15 475 388   16 144 025   16 750 874   17 298 678   17 790 854   17 370 618      

Total 1 357 652 898 

Total claims paid ($) to the end of development year - actual and forecast

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743   26 049 777   22 302 587   24 397 608   24 933 717   24 911 070   24 621 799   25 052 897   24 387 934   25 165 890   25 602 334   26 620 987   27 941 558   28 297 223   28 557 114   28 718 524   28 779 764   28 740 190   8 495 318        
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938   51 443 543   48 901 125   50 610 693   53 132 498   55 163 766   54 100 332   57 263 654   59 974 035   65 135 092   65 429 517   62 472 685   63 490 108   64 298 266   64 888 803   65 255 566   65 394 718   65 304 796   16 331 108      
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376   61 934 993   55 356 013   55 174 437   54 449 055   56 455 203   59 352 533   66 542 690   67 687 083   70 334 891   72 742 675   74 187 009   75 395 210   76 354 907   77 056 176   77 491 712   77 656 956   77 550 173   23 384 079      
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117   64 505 637   57 849 342   59 040 249   61 069 922   63 718 647   65 514 138   70 358 924   75 164 139   77 160 609   78 969 054   80 537 014   81 848 631   82 890 473   83 651 766   84 124 582   84 303 970   84 188 047   30 347 115      
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294   65 452 004   54 825 999   57 955 603   60 559 700   75 246 730   80 495 913   83 517 519   82 014 886   84 231 914   86 206 092   87 917 747   89 349 565   90 486 886   91 317 948   91 834 094   92 029 921   91 903 375   34 857 394      
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364   66 099 963   59 456 547   64 952 799   74 388 405   85 785 796   87 893 067   83 004 246   85 547 435   87 859 955   89 919 165   91 704 544   93 198 034   94 384 341   95 251 198   95 789 576   95 993 838   95 861 841   38 603 409      
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735   61 332 185   60 911 821   72 758 312   80 898 584   80 758 390   80 152 740   82 898 706   85 438 661   87 748 241   89 804 832   91 587 941   93 079 532   94 264 331   95 130 086   95 667 779   95 871 782   95 739 952   39 709 703      
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724   81 425 754   82 361 209   96 238 127   99 601 436   96 311 717   99 961 140   103 385 726 106 553 388 109 433 741 111 998 585 114 222 359 116 082 572 117 560 173 118 639 885 119 310 460 119 564 879 119 400 470 58 228 078      
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 81 217 520   83 228 525   94 574 915   101 665 869 100 099 948 104 257 817 108 208 332 111 915 459 115 344 466 118 462 460 121 238 913 123 646 158 125 659 845 127 259 355 128 428 147 129 154 048 129 429 457 129 251 484 68 081 744      
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485 85 460 733   95 738 649   101 964 701 97 287 924   101 684 886 105 908 589 109 921 654 113 687 479 117 170 779 120 338 142 123 158 557 125 603 916 127 649 488 129 274 323 130 461 622 131 199 016 131 478 785 131 297 994 82 188 810      
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614 111 397 008 110 585 142 101 843 285 108 474 995 113 377 561 118 086 944 122 561 469 126 760 323 130 644 166 134 175 742 137 320 474 140 047 024 142 327 813 144 139 488 145 463 313 146 285 499 146 597 439 146 395 859 98 165 298      
2005 13 296 154 35 928 219 49 225 566 63 527 170 80 880 226 91 624 723   85 446 968   82 392 249   87 757 369   91 723 595   95 533 533   99 153 469   102 550 385 105 692 453 108 549 533 111 093 653 113 299 460 115 144 642 116 610 305 117 681 293 118 346 450 118 598 813 118 435 732 88 752 217      
2006 22 256 213 48 097 250 62 743 804 83 357 713 96 147 273 104 089 468 105 275 941 101 512 338 108 122 498 113 009 133 117 703 212 122 163 197 126 348 407 130 219 628 133 739 728 136 874 241 139 591 931 141 865 309 143 671 097 144 990 620 145 810 134 146 121 061 145 920 136 117 136 877    
2007 19 586 963 47 169 049 66 896 340 76 261 682 84 225 171 94 008 567   95 080 133   91 681 029   97 651 005   102 064 377 106 303 842 110 331 885 114 111 763 117 608 063 120 787 247 123 618 187 126 072 673 128 125 878 129 756 778 130 948 508 131 688 653 131 969 467 131 788 001 116 155 049    
2008 23 441 702 61 042 168 73 074 376 83 852 295 96 889 243 108 143 668 109 376 353 105 466 161 112 333 782 117 410 746 122 287 656 126 921 354 131 269 574 135 291 577 138 948 782 142 205 382 145 028 923 147 390 848 149 266 969 150 637 887 151 489 321 151 812 357 151 603 607 139 538 302    
2009 17 193 212 38 002 433 50 937 746 61 282 096 70 809 939 79 035 053   79 935 942   77 078 241   82 097 331   85 807 748   89 371 959   92 758 423   95 936 249   98 875 665   101 548 474 103 928 507 105 992 047 107 718 221 109 089 354 110 091 267 110 713 524 110 949 610 110 797 048 106 676 431    
2010 1 136 121   2 133 857   2 767 766   3 329 839   3 847 546   4 294 468     4 343 419     4 188 142     4 460 861     4 662 471     4 856 137     5 040 144     5 212 815     5 372 532     5 517 763     5 647 085     5 759 210     5 853 003     5 927 506     5 981 946     6 015 757     6 028 585     6 020 295     5 883 914        

Total 1 072 534 846 

Total claims incurred ($) to the end of development year - actual and forecast
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2009 
 

 
 

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519     4 792 346     6 412 067     9 075 367     11 962 186   14 301 145   15 483 078   16 650 151   16 753 180   17 634 099   18 287 400   19 081 590   20 065 206   20 667 763   21 145 666   21 522 160   21 817 222   22 047 534   22 226 747   -                
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899     13 024 579   15 897 613   19 000 301   22 616 967   26 254 305   30 257 697   36 980 886   40 027 741   41 976 969   44 964 580   46 686 287   48 507 051   49 963 717   51 119 033   52 029 196   52 742 499   53 299 273   53 732 515   433 242        
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208     9 434 910     11 689 699   16 600 787   22 622 248   28 193 253   35 052 020   40 451 031   44 564 474   46 812 391   51 905 400   54 534 374   56 661 214   58 362 749   59 712 277   60 775 440   61 608 652   62 259 021   62 765 092   1 156 439     
1997 296 898      827 534      2 473 538   5 173 058   7 241 624     10 222 896   15 102 328   19 749 656   25 689 779   32 038 830   38 585 132   42 382 228   46 843 884   50 028 721   53 319 528   56 020 126   58 204 910   59 952 803   61 339 097   62 431 226   63 287 138   63 955 226   64 475 084   2 043 858     
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787     11 387 956   14 586 849   20 046 382   25 768 216   30 470 617   36 814 660   44 876 426   50 699 027   55 030 064   58 649 851   61 620 426   64 023 622   65 946 250   67 471 132   68 672 440   69 613 917   70 348 794   70 920 622   3 449 490     
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195     14 443 688   20 214 501   24 267 058   31 782 385   36 649 905   44 427 004   49 754 466   55 274 396   59 996 291   63 942 748   67 181 405   69 801 479   71 897 617   73 560 112   74 869 833   75 896 275   76 697 470   77 320 904   5 423 287     
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137   13 749 429   17 693 487   23 922 094   31 746 044   41 161 488   47 302 069   54 117 463   60 121 439   65 257 399   69 549 923   73 072 580   75 922 409   78 202 359   80 010 639   81 435 211   82 551 661   83 423 114   84 101 216   8 178 807     
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894   19 191 096   24 946 646   30 618 074   41 661 838   53 613 209   63 645 310   72 815 477   80 893 874   87 804 349   93 579 975   98 319 738   102 154 206 105 221 895 107 654 951 109 571 724 111 073 917 112 246 464 113 158 856 14 839 118   
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749   23 866 174   32 358 907   37 460 021   50 201 114   62 721 215   74 457 606   85 185 633   94 636 419   102 720 870 109 477 680 115 022 651 119 508 532 123 097 372 125 943 764 128 186 165 129 943 556 131 315 300 132 382 692 22 905 012   
2003 769 845      2 212 022   3 772 127   7 521 103   14 918 550   22 334 592   28 990 287   38 513 052   51 745 107   64 650 279   76 747 636   87 805 616   97 547 071   105 880 169 112 844 792 118 560 305 123 184 155 126 883 374 129 817 310 132 128 678 133 940 120 135 354 053 136 454 274 30 574 105   
2004 812 119      2 246 467   5 061 713   11 334 302 19 487 406   27 548 810   40 376 945   49 872 912   67 007 913   83 719 611   99 385 220   113 704 877 126 319 684 137 110 724 146 129 641 153 531 010 159 518 717 164 309 062 168 108 395 171 101 528 173 447 276 175 278 264 176 703 008 50 383 324   
2005 509 627      1 351 807   2 936 518   8 051 538   12 881 737   21 428 300   29 557 027   36 508 335   49 051 623   61 285 043   72 752 697   83 235 077   92 469 461   100 368 797 106 970 891 112 388 895 116 772 061 120 278 724 123 059 940 125 250 995 126 968 146 128 308 480 129 351 431 46 116 354   
2006 526 864      1 841 235   5 043 862   10 860 470 22 317 030   33 654 960   46 421 815   57 339 432   77 039 730   96 253 352   114 264 274 130 727 740 145 231 122 157 637 698 168 006 846 176 516 280 183 400 413 188 907 925 193 276 060 196 717 298 199 414 229 201 519 336 203 157 380 88 893 106   
2007 670 926      2 512 008   4 701 870   9 787 798   16 275 893   24 544 687   33 855 601   41 817 860   56 185 360   70 197 926   83 333 358   95 340 225   105 917 595 114 965 757 122 528 015 128 733 977 133 754 600 137 771 249 140 956 947 143 466 654 145 433 536 146 968 798 148 163 430 77 965 504   
2008 437 577      1 458 651   4 020 558   8 834 186   14 690 154   22 153 330   30 557 094   37 743 600   50 711 293   63 358 633   75 214 297   86 051 350   95 598 181   103 764 792 110 590 269 116 191 593 120 723 063 124 348 375 127 223 694 129 488 884 131 264 135 132 649 819 133 728 059 83 016 766   
2009 372 907      985 838      2 109 219   4 634 488   7 706 578     11 621 823   16 030 508   19 800 610   26 603 570   33 238 471   39 458 051   45 143 261   50 151 608   54 435 881   58 016 584   60 955 085   63 332 332   65 234 201   66 742 618   67 930 955   68 862 267   69 589 208   70 154 862   50 354 252   
2010 66 268        203 789      436 009      958 023      1 593 073     2 402 417     3 313 762     4 093 103     5 499 383     6 870 924     8 156 610     9 331 834     10 367 140   11 252 767   11 992 956   12 600 391   13 091 806   13 484 953   13 796 767   14 042 415   14 234 932   14 385 202   14 502 132   11 188 370   

Total 496 921 034 

Total claims paid ($) to the end of development year - actual and forecast

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519     4 792 346     6 412 067     9 075 367     11 962 186   14 301 145   15 483 078   16 650 151   16 753 180   17 634 099   18 287 400   19 081 590   19 549 493   19 885 056   20 123 983   20 293 241   20 412 718   20 496 844   20 555 975   1 474 386        
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899     13 024 579   15 897 613   19 000 301   22 616 967   26 254 305   30 257 697   36 980 886   40 027 741   41 976 969   44 964 580   46 539 700   47 680 908   48 499 343   49 082 081   49 494 899   49 786 301   49 991 484   50 135 704   5 171 125        
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208     9 434 910     11 689 699   16 600 787   22 622 248   28 193 253   35 052 020   40 451 031   44 564 474   46 812 391   49 155 033   50 876 947   52 124 509   53 019 217   53 656 263   54 107 553   54 426 113   54 650 418   54 808 079   7 995 688        
1997 296 898      827 534      2 473 538   5 173 058   7 241 624     10 222 896   15 102 328   19 749 656   25 689 779   32 038 830   38 585 132   42 382 228   46 843 884   50 192 768   52 704 575   54 550 830   55 888 481   56 847 797   57 530 844   58 014 723   58 356 286   58 596 789   58 765 834   11 921 950      
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787     11 387 956   14 586 849   20 046 382   25 768 216   30 470 617   36 814 660   44 876 426   49 459 611   52 995 494   55 647 559   57 596 908   59 009 252   60 022 135   60 743 324   61 254 221   61 614 858   61 868 790   62 047 274   17 170 849      
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195     14 443 688   20 214 501   24 267 058   31 782 385   36 649 905   44 427 004   50 908 842   56 108 112   60 119 298   63 127 862   65 339 247   66 941 442   68 090 480   68 908 613   69 488 187   69 897 301   70 185 367   70 387 844   25 960 840      
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137   13 749 429   17 693 487   23 922 094   31 746 044   41 161 488   49 740 636   56 997 725   62 818 846   67 309 786   70 678 184   73 154 059   74 947 882   76 234 350   77 150 334   77 799 227   78 257 273   78 579 793   78 806 487   37 644 999      
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894   19 191 096   24 946 646   30 618 074   41 661 838   50 519 564   61 049 183   69 956 174   77 100 729   82 612 685   86 746 889   89 785 655   91 987 305   93 566 251   94 690 485   95 486 904   96 049 087   96 444 931   96 723 164   55 061 326      
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749   23 866 174   32 358 907   37 460 021   50 000 866   60 631 553   73 268 779   83 958 592   92 533 201   99 148 428   104 110 135 107 757 139 110 399 471 112 294 459 113 643 719 114 599 549 115 274 258 115 749 335 116 083 259 78 623 239      
2003 769 845      2 212 022   3 772 127   7 521 103   14 918 550   22 334 592   28 990 287   35 561 947   47 467 356   57 559 393   69 556 300   79 704 467   87 844 606   94 124 645   98 834 945   102 297 158 104 805 605 106 604 575 107 885 469 108 792 868 109 433 390 109 884 395 110 201 400 81 211 113      
2004 812 119      2 246 467   5 061 713   11 334 302 19 487 406   27 548 810   36 355 406   44 596 627   59 526 662   72 182 628   87 227 406   99 953 762   110 161 942 118 037 454 123 944 428 128 286 233 131 431 963 133 687 969 135 294 281 136 432 209 137 235 458 137 801 043 138 198 584 110 649 775    
2005 509 627      1 351 807   2 936 518   8 051 538   12 881 737   18 761 542   24 759 090   30 371 602   40 539 391   49 158 473   59 404 405   68 071 424   75 023 492   80 386 945   84 409 767   87 366 662   89 508 996   91 045 402   92 139 347   92 914 309   93 461 345   93 846 525   94 117 262   81 235 525      
2006 526 864      1 841 235   5 043 862   10 860 470 17 195 746   25 044 658   33 050 745   40 542 850   54 115 764   65 621 319   79 298 546   90 868 092   100 148 362 107 307 999 112 678 037 116 625 178 119 484 964 121 535 903 122 996 202 124 030 694 124 760 930 125 275 104 125 636 509 114 776 039    
2007 670 926      2 512 008   4 701 870   10 284 225 16 283 358   23 715 815   31 297 108   38 391 690   51 244 439   62 139 522   75 091 050   86 046 729   94 834 597   101 614 352 106 699 462 110 437 171 113 145 220 115 087 338 116 470 156 117 449 759 118 141 249 118 628 141 118 970 370 114 268 501    
2008 437 577      1 458 651   3 106 804   6 795 397   10 759 380   15 670 446   20 679 856   25 367 667   33 860 241   41 059 268   49 617 111   56 856 178   62 662 844   67 142 630   70 502 664   72 972 390   74 761 759   76 045 031   76 958 741   77 606 023   78 062 931   78 384 650   78 610 781   77 152 130      
2009 372 907      1 165 755   2 482 962   5 430 889   8 598 909     12 523 838   16 527 365   20 273 869   27 061 143   32 814 615   39 654 052   45 439 523   50 080 217   53 660 467   56 345 810   58 319 618   59 749 684   60 775 277   61 505 514   62 022 823   62 387 984   62 645 102   62 825 827   62 452 920      
2010 -              -              -              -              -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                   

Total 882 770 406    

Total claims paid ($) to the end of development year - actual and forecast
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2008 
 

 
 

2007 

 

 

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346     6 412 067     9 075 367   11 962 186   14 301 145   15 483 078   16 650 151   16 753 180   17 634 099   18 287 400   18 652 186   18 882 864   19 027 654   19 118 112   19 174 462   19 209 503   19 231 267   19 244 777   957 376           
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579   15 897 613   19 000 301 22 616 967   26 254 305   30 257 697   36 980 886   40 027 741   41 976 969   43 327 502   44 191 772   44 738 308   45 081 352   45 295 669   45 429 178   45 512 197   45 563 763   45 595 770   3 618 801        
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910     11 689 699   16 600 787 22 622 248   28 193 253   35 052 020   40 451 031   44 564 474   46 877 025   48 385 208   49 350 366   49 960 700   50 343 788   50 583 123   50 732 216   50 824 927   50 882 512   50 918 256   6 353 781        
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896   15 102 328   19 749 656 25 689 779   32 038 830   38 585 132   42 382 228   45 929 500   48 312 885   49 867 265   50 861 986   51 491 015   51 885 836   52 132 503   52 286 163   52 381 713   52 441 062   52 477 900   10 095 672      
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956   14 586 849   20 046 382 25 768 216   30 470 617   36 814 660   41 784 470   45 281 712   47 631 481   49 163 938   50 144 630   50 764 787   51 154 040   51 397 227   51 548 720   51 642 922   51 701 435   51 737 753   14 923 094      
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688   20 214 501   24 267 058 31 782 385   36 649 905   44 629 855   50 654 681   54 894 334   57 742 924   59 600 698   60 789 576   61 541 383   62 013 269   62 308 081   62 491 733   62 605 934   62 676 867   62 720 896   26 070 991      
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429   17 693 487   23 922 094 31 746 044   37 817 188   46 051 297   52 268 011   56 642 696   59 582 012   61 498 955   62 725 698   63 501 450   63 988 365   64 292 567   64 482 069   64 599 906   64 673 099   64 718 530   32 972 486      
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096   24 946 646   30 618 074 40 068 439   47 731 166   58 123 890   65 970 349   71 491 880   75 201 754   77 621 235   79 169 575   80 148 694   80 763 256   81 147 206   81 386 387   81 535 116   81 627 497   81 684 837   51 066 763      
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 23 866 174   32 358 907   40 571 641 53 094 205   63 247 993   77 019 267   87 416 516   94 733 030   99 648 939   102 854 963 104 906 650 106 204 070 107 018 418 107 527 186 107 844 121 108 041 200 108 163 613 108 239 594 75 880 688      
2003 769 845      2 212 022   3 772 127   7 521 103   14 918 550 22 334 592   29 487 243   36 971 146 48 382 406   57 635 104   70 184 258   79 658 812   86 326 028   90 805 679   93 727 187   95 596 799   96 779 080   97 521 160   97 984 778   98 273 587   98 453 177   98 564 726   98 633 964   76 299 372      
2004 812 119      2 246 467   5 061 713   11 334 302 19 487 406 28 488 984   37 612 579   47 158 703 61 714 384   73 516 703   89 523 829   101 609 137 110 113 533 115 827 571 119 554 113 121 938 904 123 446 968 124 393 532 124 984 901 125 353 293 125 582 369 125 724 656 125 812 973 106 325 568    
2005 509 627      1 351 807   2 936 518   8 051 538   12 782 431 18 686 863   24 671 329   30 932 946 40 480 497   48 222 027   58 721 628   66 648 779   72 227 093   75 975 119   78 419 481   79 983 744   80 972 932   81 593 814   81 981 713   82 223 353   82 373 612   82 466 943   82 524 873   74 473 335      
2006 526 864      1 841 235   5 043 862   10 697 650 16 983 336 24 828 240   32 779 482   41 098 959 53 784 281   64 070 040   78 020 302   88 552 685   95 964 294   100 944 096 104 191 790 106 270 143 107 584 425 108 409 358 108 924 738 109 245 793 109 445 434 109 569 437 109 646 406 104 602 544    
2007 670 926      2 512 008   5 432 521   11 521 967 18 292 002 26 741 403   35 305 335   44 265 877 57 928 679   69 007 016   84 032 228   95 376 194   103 358 911 108 722 437 112 220 384 114 458 887 115 874 442 116 762 941 117 318 034 117 663 828 117 878 852 118 012 411 118 095 311 115 583 303    
2008 437 577      1 391 575   3 009 449   6 382 813   10 133 203 14 813 909   19 558 062   24 521 925 32 090 694   38 227 750   46 551 252   52 835 458   57 257 636   60 228 863   62 166 618   63 406 679   64 190 853   64 683 054   64 990 558   65 182 117   65 301 234   65 375 221   65 421 146   64 983 568      
2009 -              -              -              -              -              -                -                -              -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                   
2010 -              -              -              -              -              -                -                -              -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                   

Total 764 207 344    

Total claims paid ($) to the end of development year - actual and forecast

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346   6 412 067   9 075 367   11 962 186 14 301 145 15 483 078 16 650 151 16 753 180 17 634 099   18 229 605   18 623 599   18 881 205   19 048 353   19 156 275   19 225 736   19 270 353   19 298 974   19 317 318   1 683 219     
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579 15 897 613 19 000 301 22 616 967 26 254 305 30 257 697 36 980 886 40 027 741 42 139 837   43 562 904   44 504 424   45 120 019   45 519 450   45 777 349   45 943 340   46 049 959   46 118 353   46 162 191   6 134 450     
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910   11 689 699 16 600 787 22 622 248 28 193 253 35 052 020 40 451 031 43 786 080 46 096 487   47 653 171   48 683 093   49 356 489   49 793 424   50 075 537   50 257 113   50 373 743   50 448 559   50 496 513   10 045 482   
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896 15 102 328 19 749 656 25 689 779 32 038 830 38 585 132 43 555 775 47 146 798 49 634 537   51 310 701   52 419 673   53 144 754   53 615 225   53 918 992   54 114 504   54 240 086   54 320 645   54 372 279   15 787 147   
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956 14 586 849 20 046 382 25 768 216 30 470 617 36 603 912 41 319 329 44 725 965 47 085 967   48 676 065   49 728 095   50 415 946   50 862 259   51 150 429   51 335 902   51 455 036   51 531 458   51 580 441   21 109 824   
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688 20 214 501 24 267 058 31 782 385 38 913 859 46 746 657 52 768 690 57 119 288 60 133 233   62 163 939   63 507 480   64 385 931   64 955 916   65 323 935   65 560 802   65 712 947   65 810 546   65 873 101   34 090 716   
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429 17 693 487 23 922 094 31 083 171 38 057 753 45 718 229 51 607 777 55 862 661 58 810 299   60 796 330   62 110 313   62 969 438   63 526 883   63 886 806   64 118 462   64 267 260   64 362 711   64 423 891   40 501 797   
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096 24 946 646 32 426 956 42 133 963 51 588 170 61 972 124 69 955 544 75 723 138 79 718 730   82 410 841   84 191 976   85 356 539   86 112 169   86 600 054   86 914 069   87 115 767   87 245 154   87 328 084   62 381 438   
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 23 866 174 31 658 215 41 151 003 53 469 554 65 467 292 78 644 913 88 776 167 96 095 457 101 166 011 104 582 399 106 842 725 108 320 599 109 279 521 109 898 665 110 297 161 110 553 124 110 717 320 110 822 562 86 956 388   
2003 769 845      2 212 022   3 772 127   7 521 103   14 918 550 21 125 691 28 022 995 36 425 754 47 329 801 57 949 875 69 614 347 78 582 260 85 061 097 89 549 414   92 573 508   94 574 287   95 882 461   96 731 273   97 279 322   97 632 061   97 858 632   98 003 974   98 097 131   83 178 582   
2004 812 119      2 246 467   5 061 713   11 334 302 17 448 635 24 708 465 32 775 505 42 603 316 55 356 616 67 777 782 81 420 471 91 909 281 99 486 885 104 736 390 108 273 350 110 613 448 112 143 480 113 136 245 113 777 239 114 189 800 114 454 796 114 624 787 114 733 743 103 399 441 
2005 509 627      1 351 807   2 936 518   5 913 718   9 103 897   12 891 743 17 100 754 22 228 455 28 882 542 35 363 336 42 481 465 47 954 045 51 907 691 54 646 642   56 492 065   57 713 021   58 511 321   59 029 300   59 363 742   59 578 997   59 717 260   59 805 953   59 862 801   56 926 284   
2006 526 864      1 841 235   3 852 260   7 757 891   11 942 915 16 911 988 22 433 565 29 160 321 37 889 461 46 391 268 55 729 160 62 908 344 68 094 921 71 688 004   74 108 916   75 710 623   76 757 870   77 437 380   77 876 115   78 158 497   78 339 877   78 456 229   78 530 805   76 689 571   
2007 670 926      2 145 907   4 489 702   9 041 604   13 919 133 19 710 448 26 145 691 33 985 536 44 159 105 54 067 723 64 950 775 73 317 912 79 362 722 83 550 360   86 371 865   88 238 609   89 459 147   90 251 096   90 762 430   91 091 538   91 302 931   91 438 536   91 525 453   90 854 526   
2008 -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                -                -                -                -                -                -                -                -                -                
2009 -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                -                -                -                -                -                -                -                -                -                
2010 -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                -                -                -                -                -                -                -                -                -                

Total 689 738 866 

Total claims paid ($) to the end of development year - actual and forecast
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Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346   6 412 067   9 075 367   11 962 186 14 301 145 15 483 078 16 650 151 16 753 180 17 241 489 17 517 887 17 672 343 17 758 043 17 805 406 17 831 525 17 845 912 17 853 831 17 858 189 17 860 586 1 107 406     
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579 15 897 613 19 000 301 22 616 967 26 254 305 30 257 697 36 980 886 38 940 688 40 075 702 40 718 155 41 077 169 41 276 368 41 386 458 41 447 169 41 480 610 41 499 016 41 509 145 41 514 717 4 533 831     
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910   11 689 699 16 600 787 22 622 248 28 193 253 35 052 020 38 429 442 40 466 011 41 645 484 42 313 102 42 686 179 42 893 180 43 007 583 43 070 672 43 105 422 43 124 550 43 135 075 43 140 865 8 088 845     
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896 15 102 328 19 749 656 25 689 779 32 038 830 37 651 717 41 279 631 43 467 246 44 734 196 45 451 330 45 852 076 46 074 430 46 197 318 46 265 086 46 302 414 46 322 960 46 334 266 46 340 486 14 301 655   
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956 14 586 849 20 046 382 25 768 216 31 420 155 36 924 655 40 482 514 42 627 885 43 870 371 44 573 656 44 966 664 45 184 724 45 305 239 45 371 699 45 408 306 45 428 455 45 439 543 45 445 642 19 677 426   
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688 20 214 501 24 267 058 31 876 077 38 867 699 45 676 936 50 078 117 52 732 007 54 269 001 55 138 986 55 625 149 55 894 896 56 043 977 56 126 190 56 171 473 56 196 399 56 210 115 56 217 660 31 950 602   
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429 17 693 487 22 713 748 29 835 721 36 379 816 42 753 200 46 872 666 49 356 684 50 795 295 51 609 594 52 064 638 52 317 119 52 456 657 52 533 608 52 575 993 52 599 323 52 612 161 52 619 223 34 925 736   
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096 25 452 404 32 674 141 42 919 230 52 333 031 61 501 260 67 427 187 71 000 492 73 069 961 74 241 345 74 895 934 75 259 133 75 459 860 75 570 555 75 631 527 75 665 088 75 683 555 75 693 714 56 502 618   
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 22 750 367 30 172 926 38 734 040 50 879 231 62 038 959 72 907 571 79 932 548 84 168 574 86 621 857 88 010 491 88 786 484 89 217 043 89 454 998 89 586 223 89 658 503 89 698 288 89 720 180 89 732 224 73 501 475   
2003 769 845      2 212 022   3 772 127   7 521 103   10 996 759 15 413 971 20 442 950 26 243 329 34 472 015 42 033 024 49 396 794 54 156 400 57 026 419 58 688 583 59 629 419 60 155 174 60 446 889 60 608 110 60 697 018 60 745 990 60 772 946 60 787 778 60 795 938 53 274 835   
2004 812 119      2 246 467   5 061 713   10 008 078 14 633 016 20 510 851 27 202 744 34 921 113 45 870 748 55 931 928 65 730 649 72 064 096 75 883 134 78 094 919 79 346 858 80 046 463 80 434 638 80 649 170 80 767 477 80 832 641 80 868 510 80 888 247 80 899 105 75 837 392   
2005 509 627      1 351 807   2 838 342   5 612 002   8 205 424   11 501 404 15 253 864 19 581 919 25 721 896 31 363 675 36 858 281 40 409 744 42 551 259 43 791 511 44 493 533 44 885 834 45 103 502 45 223 801 45 290 141 45 326 682 45 346 795 45 357 863 45 363 951 44 012 145   
2006 526 864      1 705 249   3 580 452   7 079 312   10 350 807 14 508 551 19 242 126 24 701 790 32 447 121 39 563 995 46 495 215 50 975 241 53 676 675 55 241 203 56 126 774 56 621 646 56 896 226 57 047 977 57 131 662 57 177 757 57 203 130 57 217 091 57 224 771 56 697 907   
2007 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                
2008 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                
2009 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                
2010 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                

Total 474 411 874 

Total claims paid ($) to the end of development year - actual and forecast
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9.4.1.1.4. Forecasts of incurred 
2016 

 

 
2015 

  

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743   26 049 777   22 302 587   24 397 608   24 933 717   24 911 070 24 621 799   25 052 897   24 387 934   25 165 890   25 602 334   26 620 987   27 941 558   25 066 395   24 432 426   25 594 678   25 406 914   25 439 358   1 254 293     
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938   51 443 543   48 901 125   50 610 693   53 132 498   55 163 766 54 100 332   57 263 654   59 974 035   65 135 092   65 429 517   62 472 685   59 231 158   61 085 905   62 813 008   64 619 050   64 916 166   65 738 830   8 734 720     
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376   61 934 993   55 356 013   55 174 437   54 449 055   56 455 203 59 352 533   66 542 690   67 687 083   70 334 891   72 742 675   66 534 324   72 092 968   74 596 410   77 414 724   77 469 194   78 521 609   79 516 691   10 415 474   
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117   64 505 637   57 849 342   59 040 249   61 069 922   63 718 647 65 514 138   70 358 924   75 164 139   77 160 609   71 599 617   74 604 751   78 832 768   81 134 716   80 992 013   82 166 234   83 282 458   84 337 873   12 718 033   
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294   65 452 004   54 825 999   57 955 603   60 559 700   75 246 730 80 495 913   83 517 519   82 014 886   74 757 578   75 258 337   75 124 198   82 043 829   84 125 463   85 421 992   86 660 440   87 837 717   88 950 859   17 789 754   
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364   66 099 963   59 456 547   64 952 799   74 388 405   85 785 796 87 893 067   83 004 246   78 453 449   82 044 480   83 606 990   88 541 498   89 111 012   90 565 887   91 961 676   93 294 936   94 562 342   95 760 704   20 138 946   
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735   61 332 185   60 911 821   72 758 312   80 898 584   80 758 390 80 152 740   77 500 087   78 051 510   79 068 949   84 718 535   85 134 396   86 602 290   88 016 207   89 372 700   90 668 425   91 900 150   93 064 775   18 333 115   
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724   81 425 754   82 361 209   96 238 127   99 601 436   96 311 717 87 811 406   90 407 519   93 950 595   102 675 617 104 516 066 106 413 912 108 248 708 110 016 037 111 711 589 113 331 182 114 870 780 116 326 505 28 665 207   
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 81 217 520   83 228 525   94 574 915   101 665 869 100 099 948 91 208 509 92 826 509   94 825 982   102 458 598 105 439 493 107 450 813 109 401 950 111 288 266 113 105 220 114 848 382 116 513 453 118 096 281 119 592 882 31 858 949   
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485 85 460 733   95 738 649   101 964 701 97 287 924   84 590 684   86 237 834 85 764 419   93 047 109   95 710 615   97 624 212   99 486 451   101 292 967 103 039 468 104 721 748 106 335 705 107 877 359 109 342 867 110 728 538 32 031 487   
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614 111 397 008 110 585 142 101 843 285 95 818 006   96 621 687   97 787 807 104 403 799 106 014 692 108 231 713 110 395 652 112 501 514 114 544 363 116 519 345 118 421 705 120 246 804 121 990 141 123 647 370 125 214 318 38 518 869   
2005 13 296 154 35 928 219 49 225 566 63 527 170 80 880 226 91 624 723   85 446 968   77 265 401   85 015 842   88 176 759   91 469 746 93 564 492   95 607 196   97 606 572   99 558 076   101 457 205 103 299 507 105 080 604 106 796 209 108 442 137 110 014 330 111 508 868 112 921 989 37 964 523   
2006 22 256 213 48 097 250 62 743 804 83 357 713 96 147 273 104 089 468 87 405 357   86 172 259   86 916 292   91 463 741   93 572 601 95 701 614   97 790 976   99 836 020   101 832 099 103 774 606 105 658 988 107 480 768 109 235 559 110 919 082 112 527 186 114 055 861 115 501 259 44 445 881   
2007 19 586 963 47 169 049 66 896 340 76 261 682 84 225 171 85 973 038   79 791 545   79 610 555   89 264 285   92 618 291   94 810 921 96 968 109   99 085 121   101 157 229 103 179 724 105 147 937 107 057 257 108 903 146 110 681 159 112 386 962 114 016 347 115 565 253 117 029 778 54 930 981   
2008 23 441 702 61 042 168 73 074 376 83 852 295 83 094 805 83 207 042   79 449 123   84 834 047   89 292 714   91 488 954   93 654 849 95 785 733   97 876 932   99 923 773   101 921 607 103 865 821 105 751 860 107 575 241 109 331 574 111 016 577 112 626 094 114 156 113 115 602 781 63 133 782   
2009 17 193 212 38 002 433 50 937 746 48 829 445 58 044 114 58 744 756   62 895 252   69 006 711   72 763 728   74 553 422   76 318 388 78 054 824   79 758 920   81 426 871   83 054 885   84 639 205   86 176 119   87 661 974   89 093 192   90 466 284   91 777 863   93 024 660   94 203 536   59 742 539   
2010 1 136 121   2 133 857   1 612 655   4 909 603   6 539 149   6 426 980     7 370 584     7 408 558     7 811 912     8 004 053     8 193 540   8 379 964     8 562 915     8 741 986     8 916 770     9 086 863     9 251 866     9 411 387     9 565 042     9 712 458     9 853 269     9 987 125     10 113 689   5 650 447     

Total 486 327 000 

Total claims incurred ($) to the end of development year - actual and forecast

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743   26 049 777   22 302 587   24 397 608   24 933 717   24 911 070 24 621 799   25 052 897   24 387 934   25 165 890   25 602 334   26 620 987   27 941 558   25 066 395   24 432 426   25 594 678   25 406 914   25 865 888   2 261 766     
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938   51 443 543   48 901 125   50 610 693   53 132 498   55 163 766 54 100 332   57 263 654   59 974 035   65 135 092   65 429 517   62 472 685   59 231 158   61 085 905   62 813 008   64 619 050   65 812 715   67 001 619   10 530 325   
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376   61 934 993   55 356 013   55 174 437   54 449 055   56 455 203 59 352 533   66 542 690   67 687 083   70 334 891   72 742 675   66 534 324   72 092 968   74 596 410   77 414 724   78 876 306   80 333 336   81 784 553   15 324 885   
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117   64 505 637   57 849 342   59 040 249   61 069 922   63 718 647 65 514 138   70 358 924   75 164 139   77 160 609   71 599 617   74 604 751   78 832 768   81 134 716   82 699 611   84 260 970   85 817 468   87 367 756   17 073 937   
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294   65 452 004   54 825 999   57 955 603   60 559 700   75 246 730 80 495 913   83 517 519   82 014 886   74 757 578   75 258 337   75 124 198   82 043 829   83 659 722   85 273 318   86 883 269   88 488 206   90 086 741   20 734 859   
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364   66 099 963   59 456 547   64 952 799   74 388 405   85 785 796 87 893 067   83 004 246   78 453 449   82 044 480   83 606 990   88 541 498   90 321 494   92 100 420   93 876 817   95 649 201   97 416 066   99 175 882   25 275 455   
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735   61 332 185   60 911 821   72 758 312   80 898 584   80 758 390 80 152 740   77 500 087   78 051 510   79 068 949   84 718 535   86 456 259   88 194 335   89 931 365   91 665 926   93 396 568   95 121 822   96 840 193   23 767 908   
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724   81 425 754   82 361 209   96 238 127   99 601 436   96 311 717 87 811 406   90 407 519   93 950 595   102 675 617 104 823 601 106 973 714 109 124 263 111 273 519 113 419 719 115 561 071 117 695 754 119 821 922 33 589 567   
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 81 217 520   83 228 525   94 574 915   101 665 869 100 099 948 91 208 509 92 826 509   94 825 982   102 458 598 104 643 900 106 833 060 109 024 391 111 216 166 113 406 623 115 593 965 117 776 367 119 951 972 122 118 898 34 796 862   
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485 85 460 733   95 738 649   101 964 701 97 287 924   84 590 684   86 237 834 85 764 419   93 047 109   95 069 705   97 097 411   99 128 699   101 162 000 103 195 713 105 228 203 107 257 803 109 282 819 111 301 528 113 312 185 37 686 289   
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614 111 397 008 110 585 142 101 843 285 95 818 006   96 621 687   97 787 807 104 403 799 106 715 945 109 035 664 111 361 245 113 690 934 116 022 932 118 355 402 120 686 469 123 014 222 125 336 717 127 651 980 129 958 007 46 333 541   
2005 13 296 154 35 928 219 49 225 566 63 527 170 80 880 226 91 624 723   85 446 968   77 265 401   85 015 842   88 176 759   91 469 746 93 532 865   95 604 261   97 682 442   99 765 875   101 852 987 103 942 168 106 031 772 108 120 119 110 205 497 112 286 165 114 360 354 116 426 268 44 814 549   
2006 22 256 213 48 097 250 62 743 804 83 357 713 96 147 273 104 089 468 87 405 357   86 172 259   86 916 292   91 463 741   93 564 150 95 674 508   97 793 334   99 919 099   102 050 237 104 185 138 106 322 156 108 459 606 110 595 770 112 728 898 114 857 208 116 978 889 119 092 107 50 812 138   
2007 19 586 963 47 169 049 66 896 340 76 261 682 84 225 171 85 973 038   79 791 545   79 610 555   89 264 285   91 350 725   93 448 539 95 556 290   97 672 498   99 795 636   101 924 141 104 056 404 106 190 781 108 325 590 110 459 115 112 589 607 114 715 287 116 834 347 118 944 953 61 194 644   
2008 23 441 702 61 042 168 73 074 376 83 852 295 83 094 805 83 207 042   79 449 123   84 834 047   89 466 579   91 557 748   93 660 316 95 772 844   97 893 847   100 021 797 102 155 125 104 292 220 106 431 434 108 571 082 110 709 442 112 844 762 114 975 259 117 099 121 119 214 511 71 963 000   
2009 17 193 212 38 002 433 50 937 746 48 829 445 58 044 114 58 744 756   62 895 252   62 043 423   65 431 428   66 960 805   68 498 519 70 043 517   71 594 714   73 150 992   74 711 202   76 274 168   77 838 683   79 403 515   80 967 406   82 529 074   84 087 214   85 640 501   87 187 593   57 782 233   
2010 1 136 121   2 133 857   1 612 655   4 909 603   6 539 149   6 426 980     6 263 745     6 178 911     6 516 323     6 668 634     6 821 775   6 975 641     7 130 125     7 285 115     7 440 496     7 596 152     7 751 963     7 907 804     8 063 552     8 219 079     8 374 254     8 528 947     8 683 022     4 873 982     

Total 558 815 939 

Total claims incurred ($) to the end of development year - actual and forecast
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2014 
 

 

 
2013 

  

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743   26 049 777   22 302 587   24 397 608   24 933 717   24 911 070 24 621 799 25 052 897   24 387 934   25 165 890   25 602 334   26 620 987   27 941 558   25 066 395   24 432 426   25 594 678   25 899 576   26 189 760   3 000 468     
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938   51 443 543   48 901 125   50 610 693   53 132 498   55 163 766 54 100 332 57 263 654   59 974 035   65 135 092   65 429 517   62 472 685   59 231 158   61 085 905   62 813 008   63 605 794   64 363 500   65 084 641   9 437 060     
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376   61 934 993   55 356 013   55 174 437   54 449 055   56 455 203 59 352 533 66 542 690   67 687 083   70 334 891   72 742 675   66 534 324   72 092 968   74 596 410   75 590 832   76 544 892   77 456 735   78 324 576   12 727 982   
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117   64 505 637   57 849 342   59 040 249   61 069 922   63 718 647 65 514 138 70 358 924   75 164 139   77 160 609   71 599 617   74 604 751   78 832 768   79 939 621   81 005 272   82 027 669   83 004 827   83 934 829   19 367 764   
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294   65 452 004   54 825 999   57 955 603   60 559 700   75 246 730 80 495 913 83 517 519   82 014 886   74 757 578   75 258 337   75 124 198   76 232 344   77 302 686   78 333 185   79 321 857   80 266 781   81 166 106   15 008 266   
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364   66 099 963   59 456 547   64 952 799   74 388 405   85 785 796 87 893 067 83 004 246   78 453 449   82 044 480   83 606 990   84 899 694   86 152 037   87 361 657   88 526 249   89 643 571   90 711 453   91 727 802   21 820 696   
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735   61 332 185   60 911 821   72 758 312   80 898 584   80 758 390 80 152 740 77 500 087   78 051 510   79 068 949   80 347 730   81 590 041   82 793 564   83 956 029   85 075 221   86 148 987   87 175 239   88 151 968   18 219 672   
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724   81 425 754   82 361 209   96 238 127   99 601 436   96 311 717 87 811 406 90 407 519   93 950 595   95 536 934   97 082 052   98 583 103   100 037 288 101 441 864 102 794 155 104 091 558 105 331 552 106 511 707 27 891 681   
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 81 217 520   83 228 525   94 574 915   101 665 869 100 099 948 91 208 509 92 826 509 94 825 982   96 494 648   98 123 942   99 710 900   101 252 598 102 746 160 104 188 770 105 577 679 106 910 214 108 183 785 109 395 897 26 680 655   
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485 85 460 733   95 738 649   101 964 701 97 287 924   84 590 684   86 237 834 85 764 419 87 334 762   88 871 603   90 372 184   91 833 773   93 253 677   94 629 248   95 957 893   97 237 078   98 464 343   99 637 303   100 753 658 31 467 870   
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614 111 397 008 110 585 142 101 843 285 95 818 006   96 621 687   97 787 807 99 648 051 101 472 602 103 258 229 105 001 725 106 699 917 108 349 677 109 947 927 111 491 654 112 977 915 114 403 851 115 766 691 117 063 763 37 955 885   
2005 13 296 154 35 928 219 49 225 566 63 527 170 80 880 226 91 624 723   85 446 968   77 265 401   85 015 842   88 176 759   89 917 112 91 627 629 93 305 326   94 947 232   96 550 399   98 111 908   99 628 883   101 098 494 102 517 970 103 884 606 105 195 772 106 448 920 107 641 594 43 674 404   
2006 22 256 213 48 097 250 62 743 804 83 357 713 96 147 273 104 089 468 87 405 357   86 172 259   86 916 292   88 693 851   90 444 409 92 164 958 93 852 493   95 504 028   97 116 596   98 687 263   100 213 133 101 691 362 103 119 162 104 493 813 105 812 668 107 073 164 108 272 833 47 986 801   
2007 19 586 963 47 169 049 66 896 340 76 261 682 84 225 171 85 973 038   79 791 545   79 610 555   83 490 427   85 197 923   86 879 482 88 532 213 90 153 234   91 739 672   93 288 680   94 797 437   96 263 164   97 683 128   99 054 651   100 375 118 101 641 989 102 852 803 104 005 186 57 761 733   
2008 23 441 702 61 042 168 73 074 376 83 852 295 83 094 805 83 207 042   79 449 123   77 268 973   81 034 726   82 692 000   84 324 099 85 928 218 87 501 560   89 041 337   90 544 783   92 009 164   93 431 779   94 809 978   96 141 160   97 422 789   98 652 397   99 827 597   100 946 085 61 227 072   
2009 17 193 212 38 002 433 50 937 746 48 829 445 58 044 114 58 744 756   53 021 497   51 566 543   54 079 672   55 185 677   56 274 881 57 345 413 58 395 405   59 422 997   60 426 343   61 403 618   62 353 021   63 272 781   64 161 165   65 016 478   65 837 075   66 621 361   67 367 799   44 029 825   
2010 1 136 121   2 133 857   1 612 655   4 909 603   6 539 149   7 133 541     6 438 550     6 261 871     6 567 047     6 701 352     6 833 618   6 963 615   7 091 119     7 215 902     7 337 741     7 456 415     7 571 703     7 683 392     7 791 271     7 895 134     7 994 782     8 090 020     8 180 662     5 805 182     

Total 484 063 015 

Total claims incurred ($) to the end of development year - actual and forecast

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743   26 049 777   22 302 587   24 397 608   24 933 717   24 911 070   24 621 799   25 052 897   24 387 934   25 165 890   25 602 334   26 620 987   27 941 558   25 066 395   24 432 426   24 131 431   23 767 408   23 343 332   462 405        
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938   51 443 543   48 901 125   50 610 693   53 132 498   55 163 766   54 100 332   57 263 654   59 974 035   65 135 092   65 429 517   62 472 685   59 231 158   61 085 905   60 502 766   59 757 403   58 855 963   57 805 810   6 675 504     
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376   61 934 993   55 356 013   55 174 437   54 449 055   56 455 203   59 352 533   66 542 690   67 687 083   70 334 891   72 742 675   66 534 324   72 092 968   71 605 248   70 921 688   70 047 969   68 991 296   67 760 301   5 977 248     
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117   64 505 637   57 849 342   59 040 249   61 069 922   63 718 647   65 514 138   70 358 924   75 164 139   77 160 609   71 599 617   74 604 751   74 308 101   73 805 395   73 100 832   72 200 267   71 111 127   69 842 308   6 944 321     
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294   65 452 004   54 825 999   57 955 603   60 559 700   75 246 730   80 495 913   83 517 519   82 014 886   74 757 578   75 258 337   75 169 563   74 870 666   74 364 154   73 654 258   72 746 875   71 649 489   70 371 064   6 584 917     
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364   66 099 963   59 456 547   64 952 799   74 388 405   85 785 796   87 893 067   83 004 246   78 453 449   82 044 480   82 177 798   82 080 862   81 754 484   81 201 402   80 426 235   79 435 425   78 237 142   76 841 176   8 087 111     
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735   61 332 185   60 911 821   72 758 312   80 898 584   80 758 390   80 152 740   77 500 087   78 051 510   78 397 854   78 525 247   78 432 619   78 120 747   77 592 248   76 851 535   75 904 764   74 759 741   73 425 821   6 181 265     
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724   81 425 754   82 361 209   96 238 127   99 601 436   96 311 717   87 811 406   90 407 519   91 063 669   91 467 753   91 616 384   91 508 313   91 144 449   90 527 842   89 663 644   88 559 034   87 223 121   85 666 820   11 200 341   
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 81 217 520   83 228 525   94 574 915   101 665 869 100 099 948 91 208 509   92 826 509   93 762 752   94 443 253   94 862 334   95 016 480   94 904 399   94 527 031   93 887 541   92 991 270   91 845 665   90 460 174   88 846 115   9 070 788     
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485 85 460 733   95 738 649   101 964 701 97 287 924   84 590 684   86 237 834   87 352 210   88 233 239   88 873 609   89 267 975   89 413 031   89 307 560   88 952 446   88 350 669   87 507 254   86 429 209   85 125 425   83 606 553   20 570 804   
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614 111 397 008 110 585 142 101 843 285 95 818 006   96 621 687   98 145 051   99 413 293   100 415 969 101 144 758 101 593 576 101 758 660 101 638 626 101 234 481 100 549 613 99 589 745   98 362 850   96 879 047   95 150 458   22 648 710   
2005 13 296 154 35 928 219 49 225 566 63 527 170 80 880 226 91 624 723   85 446 968   77 265 401   85 015 842   86 598 701   87 964 039   89 100 721   89 999 385   90 652 574   91 054 833   91 202 793   91 095 210   90 732 989   90 119 166   89 258 869   88 159 245   86 829 363   85 280 088   31 704 290   
2006 22 256 213 48 097 250 62 743 804 83 357 713 96 147 273 104 089 468 87 405 357   86 172 259   90 736 125   92 425 487   93 882 691   95 095 855   96 054 986   96 752 124   97 181 450   97 339 365   97 224 544   96 837 950   96 182 826   95 264 644   94 091 032   92 671 669   91 018 151   42 923 925   
2007 19 586 963 47 169 049 66 896 340 76 261 682 84 225 171 85 973 038   79 791 545   76 965 262   81 041 506   82 550 369   83 851 880   84 935 424   85 792 078   86 414 731   86 798 186   86 939 229   86 836 675   86 491 387   85 906 259   85 086 179   84 037 961   82 770 249   81 293 399   45 770 924   
2008 23 441 702 61 042 168 73 074 376 83 852 295 83 094 805 83 207 042   74 627 981   71 984 595   75 797 053   77 208 272   78 425 559   79 438 983   80 240 200   80 822 559   81 181 199   81 313 115   81 217 198   80 894 254   80 346 992   79 579 982   78 599 597   77 413 923   76 032 645   43 491 015   
2009 17 193 212 38 002 433 50 937 746 48 829 445 58 044 114 63 671 865   57 106 978   55 084 201   58 001 577   59 081 474   60 012 968   60 788 463   61 401 572   61 847 206   62 121 645   62 222 590   62 149 192   61 902 069   61 483 291   60 896 358   60 146 146   59 238 842   58 181 858   41 495 420   
2010 1 136 121   2 133 857   1 612 655   4 909 603   5 623 364   6 168 586     5 532 574     5 336 605     5 619 243     5 723 865     5 814 109     5 889 239     5 948 638     5 991 811     6 018 399     6 028 179     6 021 068     5 997 126     5 956 555     5 899 692     5 827 011     5 739 110     5 636 709     4 663 352     

Total 314 452 340 

Total claims incurred ($) to the end of development year - actual and forecast
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2011 

 

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743   26 049 777   22 302 587   24 397 608   24 933 717   24 911 070   24 621 799   25 052 897   24 387 934   25 165 890   25 602 334   26 620 987   27 941 558   25 066 395   23 834 718   22 504 916   21 100 562   19 645 356   2 981 950-        
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938   51 443 543   48 901 125   50 610 693   53 132 498   55 163 766   54 100 332   57 263 654   59 974 035   65 135 092   65 429 517   62 472 685   59 231 158   56 717 765   53 930 847   50 921 903   47 744 270   44 451 573   6 146 466-        
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376   61 934 993   55 356 013   55 174 437   54 449 055   56 455 203   59 352 533   66 542 690   67 687 083   70 334 891   72 742 675   66 534 324   64 160 152   61 437 604   58 418 769   55 159 432   51 717 368   48 150 665   10 836 014-      
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117   64 505 637   57 849 342   59 040 249   61 069 922   63 718 647   65 514 138   70 358 924   75 164 139   77 160 609   71 599 617   69 531 418   67 050 299   64 205 112   61 050 291   57 644 134   54 047 020   50 319 652   6 654 466-        
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294   65 452 004   54 825 999   57 955 603   60 559 700   75 246 730   80 495 913   83 517 519   82 014 886   74 757 578   73 109 929   70 998 104   68 464 649   65 559 446   62 338 078   58 860 072   55 187 080   51 381 088   9 164 515-        
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364   66 099 963   59 456 547   64 952 799   74 388 405   85 785 796   87 893 067   83 004 246   78 453 449   77 265 200   75 562 283   73 379 620   70 761 185   67 758 531   64 429 107   60 834 438   57 038 241   53 104 583   9 465 687-        
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735   61 332 185   60 911 821   72 758 312   80 898 584   80 758 390   80 152 740   77 500 087   76 864 328   75 700 147   74 031 724   71 893 272   69 327 875   66 386 041   63 124 057   59 602 200   55 882 898   52 028 918   8 830 758-        
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724   81 425 754   82 361 209   96 238 127   99 601 436   96 311 717   87 811 406   87 704 995   86 985 521   85 668 046   83 779 931   81 359 896   78 456 697   75 127 495   71 435 985   67 450 383   63 241 338   58 879 882   10 691 865-      
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 81 217 520   83 228 525   94 574 915   101 665 869 100 099 948 91 208 509   91 740 161   91 628 989   90 877 325   89 500 905   87 528 315   85 000 005   81 966 915   78 488 761   74 632 091   70 468 169   66 070 808   61 514 217   9 552 172-        
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485 85 460 733   95 738 649   101 964 701 97 287 924   84 590 684   85 683 547   86 182 995   86 078 556   85 372 425   84 079 381   82 226 281   79 851 124   77 001 763   73 734 299   70 111 246   66 199 555   62 068 564   57 787 989   653 576           
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614 111 397 008 110 585 142 101 843 285 95 818 006   97 740 099   99 002 844   99 579 930   99 459 257   98 643 359   97 149 315   95 008 155   92 263 786   88 971 499   85 196 115   81 009 868   76 490 114   71 716 971   66 770 990   5 043 440        
2005 13 296 154 35 928 219 49 225 566 63 527 170 80 880 226 91 624 723   85 446 968   77 265 401   80 975 748   82 600 108   83 667 254   84 154 949   84 052 968   83 363 453   82 100 837   80 291 343   77 972 079   75 189 769   71 999 194   68 461 399   64 641 756   60 607 976   56 428 130   15 372 821      
2006 22 256 213 48 097 250 62 743 804 83 357 713 96 147 273 104 089 468 87 405 357   84 036 441   88 071 938   89 838 647   90 999 310   91 529 743   91 418 825   90 668 886   89 295 623   87 327 557   84 805 047   81 778 913   78 308 737   74 460 912   70 306 541   65 919 266   61 373 126   21 724 376      
2007 19 586 963 47 169 049 66 896 340 76 261 682 84 225 171 85 973 038   79 345 789   76 287 517   79 950 905   81 554 707   82 608 346   83 089 869   82 989 179   82 308 391   81 061 755   79 275 162   76 985 251   74 238 154   71 087 959   67 594 939   63 823 639   59 840 911   55 713 966   32 419 777      
2008 23 441 702 61 042 168 73 074 376 83 852 295 83 094 805 92 432 325   85 307 160   82 019 116   85 957 739   87 682 038   88 814 839   89 332 539   89 224 284   88 492 347   87 152 049   85 231 227   82 769 271   79 815 781   76 428 907   72 673 451   68 618 807   64 336 850   59 899 842   37 874 576      
2009 17 193 212 38 002 433 50 937 746 48 829 445 55 581 162 61 826 922   57 060 980   54 861 645   57 496 146   58 649 509   59 407 226   59 753 510   59 681 100   59 191 515   58 295 006   57 010 190   55 363 416   53 387 860   51 122 419   48 610 438   45 898 333   43 034 181   40 066 317   30 455 927      
2010 1 136 121   2 133 857   1 612 655   1 903 187   2 166 343   2 409 779     2 224 021     2 138 299     2 240 982     2 285 936     2 315 469     2 328 965     2 326 143     2 307 061     2 272 118     2 222 041     2 157 856     2 080 856     1 992 558     1 894 651     1 788 943     1 677 309     1 561 633     1 141 398        

Total 70 361 997      

Total claims incurred ($) to the end of development year - actual and forecast

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346     6 412 067     9 075 367     11 962 186   14 301 145   15 483 078   16 650 151   16 753 180   17 634 099   18 287 400   19 081 590   20 065 206   20 244 872   20 746 782   21 153 121   21 480 416   21 742 980   21 952 941   1 708 069        
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579   15 897 613   19 000 301   22 616 967   26 254 305   30 257 697   36 980 886   40 027 741   41 976 969   44 964 580   46 686 287   48 973 688   50 510 591   51 762 848   52 776 657   53 593 253   54 248 345   54 772 193   5 798 506        
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910     11 689 699   16 600 787   22 622 248   28 193 253   35 052 020   40 451 031   44 564 474   46 812 391   51 905 400   54 166 094   56 317 806   58 085 184   59 525 230   60 691 071   61 630 123   62 383 453   62 985 858   8 819 765        
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896   15 102 328   19 749 656   25 689 779   32 038 830   38 585 132   42 382 228   46 843 884   50 028 721   53 840 932   56 548 268   58 794 611   60 639 717   62 143 095   63 360 208   64 340 559   65 127 020   65 755 918   11 914 986      
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956   14 586 849   20 046 382   25 768 216   30 470 617   36 814 660   44 876 426   50 699 027   57 045 981   60 676 992   63 728 073   66 259 629   68 339 004   70 033 262   71 404 909   72 509 733   73 396 049   74 104 797   17 058 816      
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688   20 214 501   24 267 058   31 782 385   36 649 905   44 427 004   49 754 466   57 258 433   61 871 767   65 809 943   69 119 128   71 864 840   74 120 119   75 957 703   77 445 384   78 643 670   79 604 964   80 373 668   23 115 235      
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429   17 693 487   23 922 094   31 746 044   41 161 488   47 302 069   56 030 249   61 744 653   66 719 443   70 966 177   74 534 638   77 495 478   79 927 459   81 909 018   83 513 259   84 805 432   85 842 043   86 670 976   30 640 727      
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096   24 946 646   30 618 074   41 661 838   53 613 209   61 172 392   69 069 658   76 113 922   82 246 451   87 481 487   91 880 405   95 530 293   98 528 247   100 970 956 102 948 538 104 541 426 105 819 278 106 841 121 45 668 729      
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 23 866 174   32 358 907   37 460 021   50 201 114   61 169 740   71 165 845   80 353 251   88 548 305   95 682 676   101 772 937 106 890 485 111 136 640 114 624 355 117 466 118 119 766 769 121 619 880 123 106 489 124 295 265 63 125 525      
2003 769 845      2 212 022   3 772 127   7 521 103   14 918 550 22 334 592   28 990 287   38 513 052   49 109 185   61 955 880   72 080 453   81 385 933   89 686 308   96 912 369   103 080 900 108 264 218 112 564 943 116 097 482 118 975 767 121 305 985 123 182 912 124 688 626 125 892 681 76 783 496      
2004 812 119      2 246 467   5 061 713   11 334 302 19 487 406 27 548 810   40 376 945   48 230 562   63 787 336   80 473 757   93 624 444   105 711 222 116 492 481 125 878 325 133 890 557 140 623 107 146 209 268 150 797 641 154 536 211 157 562 903 160 000 821 161 956 576 163 520 508 115 289 946    
2005 509 627      1 351 807   2 936 518   8 051 538   12 881 737 21 428 300   29 683 515   36 242 410   47 932 405   60 471 262   70 353 224   79 435 722   87 537 199   94 590 105   100 610 823 105 669 936 109 867 605 113 315 495 116 124 809 118 399 189 120 231 140 121 700 773 122 875 976 93 192 461      
2006 526 864      1 841 235   5 043 862   10 860 470 22 317 030 28 783 259   39 979 460   48 813 356   64 558 111   81 446 162   94 755 756   106 988 584 117 900 119 127 399 377 135 508 425 142 322 328 147 975 989 152 619 806 156 403 550 159 466 815 161 934 192 163 913 579 165 496 409 136 713 150    
2007 670 926      2 512 008   4 701 870   9 787 798   15 632 953 22 229 095   30 875 837   37 698 189   49 857 745   62 900 260   73 179 160   82 626 482   91 053 378   98 389 584   104 652 141 109 914 467 114 280 747 117 867 132 120 789 289 123 155 026 125 060 563 126 589 229 127 811 636 112 178 684    
2008 437 577      1 458 651   4 020 558   12 065 305 20 023 279 28 471 869   39 546 944   48 285 271   63 859 692   80 565 040   93 730 645   105 831 133 116 624 621 126 021 112 134 042 432 140 782 619 146 375 116 150 968 694 154 711 505 157 741 630 160 182 313 162 140 287 163 705 993 151 640 688    
2009 372 907      985 838      4 120 617   9 364 733   15 541 477 22 099 023   30 695 169   37 477 600   49 566 006   62 532 204   72 750 957   82 142 998   90 520 585   97 813 864   104 039 775 109 271 309 113 612 040 117 177 440 120 082 499 122 434 393 124 328 779 125 848 500 127 063 755 122 943 137    
2010 66 268        136 381      308 381      700 843      1 163 101   1 653 858     2 297 180     2 804 767     3 709 445     4 679 816     5 444 572     6 147 459     6 774 425     7 320 243     7 786 180     8 177 701     8 502 554     8 769 383     8 986 794     9 162 806     9 304 579     9 418 313     9 509 260     9 372 879        

Total 1 025 964 798 

Total claims paid ($) to the end of development year - actual and forecast
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2009 
 

  

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003   23 638 743   26 049 777   22 302 587   24 397 608   24 933 717   24 911 070   24 621 799   25 052 897   24 387 934   25 165 890   25 602 334   26 620 987   27 385 981   28 074 353   28 679 298   29 194 738   29 615 423   29 937 023   7 710 276     
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439   50 605 938   51 443 543   48 901 125   50 610 693   53 132 498   55 163 766   54 100 332   57 263 654   59 974 035   65 135 092   65 429 517   67 546 144   69 487 185   71 233 810   72 768 753   74 076 593   75 144 010   75 960 014   22 660 740   
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928   59 875 376   61 934 993   55 356 013   55 174 437   54 449 055   56 455 203   59 352 533   66 542 690   67 687 083   70 334 891   72 865 235   75 222 406   77 384 036   79 329 156   81 038 537   82 495 006   83 683 729   84 592 467   22 983 815   
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836   62 809 117   64 505 637   57 849 342   59 040 249   61 069 922   63 718 647   65 514 138   70 358 924   75 164 139   78 141 714   80 952 913   83 571 719   85 973 279   88 134 297   90 033 411   91 651 541   92 972 206   93 981 810   31 550 584   
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887   63 655 294   65 452 004   54 825 999   57 955 603   60 559 700   75 246 730   80 495 913   83 517 519   87 130 965   90 582 597   93 841 365   96 877 109   99 661 019   102 166 092 104 367 563 106 243 313 107 774 241 108 944 583 41 473 451   
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569   69 340 364   66 099 963   59 456 547   64 952 799   74 388 405   85 785 796   87 893 067   92 017 887   95 999 108   99 802 046   103 392 490 106 737 209 109 804 465 112 564 502 114 990 038 117 056 701 118 743 445 120 032 905 48 135 288   
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760   61 464 735   61 332 185   60 911 821   72 758 312   80 898 584   80 758 390   84 845 339   88 827 129   92 670 300   96 341 369   99 807 313   103 036 053 105 996 950 108 661 282 111 002 711 112 997 712 114 625 968 115 870 715 39 948 305   
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016   80 639 724   81 425 754   82 361 209   96 238 127   99 601 436   105 009 510 110 323 738 115 501 229 120 498 474 125 271 937 129 778 677 133 976 983 137 827 014 141 291 425 144 335 967 146 930 051 149 047 260 150 665 794 52 346 057   
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954   81 217 520   83 228 525   94 574 915   101 665 869 107 562 505 113 402 842 119 141 833 124 733 157 130 129 829 135 284 831 140 151 791 144 685 664 148 843 426 152 584 744 155 872 634 158 674 061 160 960 497 162 708 400 53 230 720   
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485   85 460 733   95 738 649   101 964 701 110 754 900 117 178 701 123 541 171 129 793 232 135 884 427 141 763 566 147 379 431 152 681 502 157 620 708 162 150 178 166 225 974 169 807 804 172 859 682 175 350 527 177 254 694 71 374 525   
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614   111 397 008 110 585 142 107 437 463 116 699 459 123 468 046 130 172 009 136 759 638 143 177 766 149 372 457 155 289 742 160 876 392 166 080 701 170 853 281 175 147 838 178 921 916 182 137 598 184 762 135 186 768 504 60 448 820   
2005 13 296 154 35 928 219 49 225 566 63 527 170 80 880 226   91 624 723   95 406 368   92 690 736   100 681 442 106 520 981 112 304 767 117 988 187 123 525 371 128 869 787 133 974 873 138 794 707 143 284 679 147 402 181 151 107 272 154 363 326 157 137 627 159 401 923 161 132 901 77 897 823   
2006 22 256 213 48 097 250 62 743 804 83 357 713 96 147 273   107 414 105 111 847 428 108 663 820 118 031 539 124 877 386 131 657 872 138 320 697 144 812 085 151 077 486 157 062 315 162 712 734 167 976 448 172 803 506 177 147 083 180 964 241 184 216 628 186 871 123 188 900 395 74 636 121   
2007 19 586 963 47 169 049 66 896 340 76 261 682 87 989 863   98 300 785   102 357 972 99 444 471   108 017 405 114 282 431 120 487 641 126 585 173 132 525 813 138 259 639 143 736 698 148 907 720 153 724 845 158 142 361 162 117 417 165 610 717 168 587 162 171 016 442 172 873 544 102 675 618 
2008 23 441 702 61 042 168 73 074 376 88 185 498 101 747 427 113 670 503 118 362 048 114 993 008 124 906 355 132 150 943 139 326 362 146 377 267 153 246 750 159 877 083 166 210 502 172 190 033 177 760 335 182 868 547 187 465 119 191 504 610 194 946 434 197 755 542 199 903 010 149 191 716 
2009 17 193 212 38 002 433 48 853 597 58 956 080 68 022 856   75 993 983   79 130 498   76 878 139   83 505 670   88 349 011   93 146 111   97 859 967   102 452 533 106 885 217 111 119 401 115 116 993 118 840 998 122 256 074 125 329 094 128 029 680 130 330 699 132 208 717 133 644 399 113 843 789 
2010 1 136 121   2 624 417   3 373 790   4 071 459   4 697 603     5 248 083     5 464 688     5 309 142     5 766 834     6 101 311     6 432 595     6 758 130     7 075 289     7 381 406     7 673 815     7 949 886     8 207 063     8 442 905     8 655 125     8 841 625     9 000 532     9 130 226     9 229 373     5 915 611     

Total 976 023 262 

Total claims incurred ($) to the end of development year - actual and forecast

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003   23 638 743   26 049 777   22 302 587   24 397 608   24 933 717   24 911 070   24 621 799   25 052 897   24 387 934   25 165 890   25 602 334   26 574 557   27 487 157   28 331 588   29 099 754   29 784 136   30 377 919   30 875 096   11 793 507      
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439   50 605 938   51 443 543   48 901 125   50 610 693   53 132 498   55 163 766   54 100 332   57 263 654   59 974 035   65 135 092   67 845 995   70 422 381   72 840 764   75 078 499   77 114 133   78 927 742   80 501 260   81 818 777   36 854 198      
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928   59 875 376   61 934 993   55 356 013   55 174 437   54 449 055   56 455 203   59 352 533   66 542 690   67 687 083   70 751 830   73 696 499   76 495 052   79 121 978   81 552 678   83 763 849   85 733 849   87 443 055   88 874 184   42 061 794      
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836   62 809 117   64 505 637   57 849 342   59 040 249   61 069 922   63 718 647   65 514 138   70 358 924   73 802 957   77 144 620   80 355 356   83 406 772   86 271 054   88 921 381   91 332 342   93 480 342   95 343 983   96 904 422   50 060 539      
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887   63 655 294   65 452 004   54 825 999   57 955 603   60 559 700   75 246 730   80 495 913   84 732 712   88 880 335   92 904 674   96 771 338   100 446 135 103 895 568 107 087 336 109 990 838 112 577 658 114 822 027 116 701 252 71 824 826      
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569   69 340 364   66 099 963   59 456 547   64 952 799   74 388 405   85 785 796   90 618 184   95 387 755   100 056 937 104 587 332 108 940 225 113 077 124 116 960 319 120 553 448 123 822 062 126 734 172 129 260 768 131 376 303 86 949 299      
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760   61 464 735   61 332 185   60 911 821   72 758 312   80 898 584   85 755 817   90 586 516   95 354 421   100 021 971 104 550 783 108 902 155 113 037 608 116 919 446 120 511 319 123 778 791 126 689 883 129 215 597 131 330 392 90 168 905      
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016   80 639 724   81 425 754   82 361 209   96 238 127   102 374 673 108 521 352 114 634 454 120 668 091 126 574 733 132 305 805 137 812 333 143 045 622 147 957 968 152 503 374 156 638 259 160 322 156 163 518 369 166 194 578 124 532 740    
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954   81 217 520   83 228 525   94 574 915   102 955 348 109 520 212 116 095 916 122 635 700 129 090 472 135 409 385 141 540 474 147 431 346 153 029 908 158 285 126 163 147 791 167 571 282 171 512 308 174 931 610 177 794 613 140 334 592    
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485   85 460 733   95 738 649   91 487 267   99 594 099   105 944 635 112 305 659 118 631 934 124 875 973 130 988 588 136 919 512 142 618 060 148 033 842 153 117 490 157 821 401 162 100 476 165 912 836 169 220 506 171 990 039 142 999 752    
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614   111 397 008 117 286 229 112 078 004 122 009 413 129 789 244 137 581 922 145 332 031 152 981 395 160 469 757 167 735 533 174 716 635 181 351 330 187 579 137 193 341 741 198 583 893 203 254 289 207 306 405 210 699 268 183 150 458    
2005 13 296 154 35 928 219 49 225 566 63 527 170 80 880 226   89 973 282   94 729 897   90 523 310   98 544 724   104 828 348 111 122 348 117 381 967 123 560 215 129 608 425 135 476 857 141 115 363 146 474 081 151 504 165 156 158 513 160 392 501 164 164 693 167 437 511 170 177 863 157 296 125    
2006 22 256 213 48 097 250 62 743 804 83 357 713 95 970 074   106 759 624 112 403 681 107 412 271 116 930 242 124 386 204 131 854 477 139 281 954 146 612 881 153 789 507 160 752 814 167 443 297 173 801 794 179 770 342 185 293 053 190 316 977 194 792 948 198 676 377 201 927 996 191 067 527    
2007 19 586 963 47 169 049 66 896 340 80 387 287 92 550 210   102 955 278 108 398 211 103 584 668 112 763 469 119 953 740 127 155 884 134 318 686 141 388 377 148 309 266 155 024 438 161 476 508 167 608 421 173 364 282 178 690 193 183 535 092 187 851 562 191 596 607 194 732 356 190 030 486    
2008 23 441 702 61 042 168 79 509 793 95 544 488 110 000 757 122 367 724 128 836 934 123 115 787 134 025 271 142 571 284 151 131 408 159 644 771 168 047 468 176 273 306 184 254 639 191 923 261 199 211 360 206 052 501 212 382 624 218 141 040 223 271 390 227 722 571 231 449 573 229 990 922    
2009 17 193 212 39 793 825 51 833 001 62 286 133 71 710 278   79 772 392   83 989 716   80 260 059   87 372 030   92 943 237   98 523 643   104 073 565 109 551 343 114 913 826 120 116 913 125 116 143 129 867 307 134 327 095 138 453 748 142 207 700 145 552 212 148 453 968 150 883 627 150 510 721    
2010 -              -              -              -              -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                   

Total 1 899 626 390 

Total claims incurred ($) to the end of development year - actual and forecast
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2007 
 

 

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743   26 049 777   22 302 587 24 397 608   24 933 717   24 911 070   24 621 799   25 052 897   24 387 934   25 165 890   26 172 034   27 163 968   28 137 110   29 086 824   30 008 457   30 897 374   31 748 997   32 558 845   14 271 445      
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938   51 443 543   48 901 125 50 610 693   53 132 498   55 163 766   54 100 332   57 263 654   59 974 035   62 496 820   64 995 474   67 458 837   69 875 532   72 234 047   74 522 824   76 730 355   78 845 271   80 856 443   38 879 474      
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376   61 934 993   55 356 013 55 174 437   54 449 055   56 455 203   59 352 533   66 542 690   69 480 745   72 403 426   75 298 151   78 151 991   80 951 765   83 684 137   86 335 717   88 893 172   91 343 331   93 673 302   49 108 827      
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117   64 505 637   57 849 342 59 040 249   61 069 922   63 718 647   65 514 138   68 543 867   71 570 279   74 580 856   77 562 636   80 502 301   83 386 275   86 200 819   88 932 142   91 566 508   94 090 352   96 490 393   54 108 165      
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294   65 452 004   54 825 999 57 955 603   60 559 700   75 246 730   78 884 316   82 532 354   86 176 399   89 801 377   93 391 681   96 931 276   100 403 813 103 792 751 107 081 484 110 253 474 113 292 386 116 182 230 79 367 570      
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364   66 099 963   59 456 547 64 952 799   74 388 405   78 140 778   81 918 268   85 706 613   89 490 811   93 255 208   96 983 598   100 659 328 104 265 422 107 784 701 111 199 922 114 493 909 117 649 700 120 650 689 84 000 785      
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735   61 332 185   60 911 821 72 758 312   76 581 623   80 444 629   84 333 492   88 233 529   92 129 298   96 004 683   99 842 997   103 627 100 107 339 514 110 962 553 114 478 466 117 869 571 121 118 405 124 207 874 92 461 830      
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724   81 425 754   82 361 209 88 152 610   92 784 861   97 465 207   102 176 880 106 902 093 111 622 134 116 317 477 120 967 907 125 552 656 130 050 546 134 440 153 138 699 967 142 808 566 146 744 793 150 487 935 119 869 861    
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 81 217 520   83 228 525   76 914 876 82 323 307   86 649 239   91 020 086   95 420 189   99 832 936   104 240 852 108 625 705 112 968 614 117 250 185 121 450 642 125 549 975 129 528 099 133 365 007 137 040 941 140 536 559 108 177 653    
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485 85 460 733   86 480 377   79 920 045 85 539 790   90 034 742   94 576 364   99 148 385   103 733 544 108 313 684 112 869 858 117 382 451 121 831 308 126 195 883 130 455 383 134 588 937 138 575 758 142 395 317 146 027 513 123 692 921    
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614 103 086 789 104 316 732 96 403 348 103 182 152 108 604 176 114 082 496 119 597 484 125 128 320 130 653 102 136 148 976 141 592 279 146 958 702 152 223 459 157 361 470 162 347 559 167 156 652 171 763 984 176 145 312 156 657 906    
2005 13 296 154 35 928 219 49 225 566 63 527 170 71 524 788 78 787 946   79 727 976   73 679 876 78 860 831   83 004 817   87 191 828   91 406 864   95 634 013   99 856 535   104 056 963 108 217 212 112 318 702 116 342 490 120 269 408 124 080 213 127 755 743 131 277 070 134 625 664 126 574 126    
2006 22 256 213 48 097 250 62 743 804 73 484 028 82 735 144 91 136 685   92 224 049   85 228 007 91 220 993   96 014 481   100 857 739 105 733 415 110 623 101 115 507 435 120 366 212 125 178 513 129 922 845 134 577 296 139 119 695 143 527 783 147 779 393 151 852 631 155 726 063 150 682 201    
2007 19 586 963 47 169 049 60 215 857 70 523 357 79 401 746 87 464 789   88 508 343   81 794 172 87 545 700   92 146 059   96 794 182   101 473 417 106 166 098 110 853 642 115 516 659 120 135 072 124 688 256 129 155 179 133 514 565 137 745 051 141 825 363 145 734 490 149 451 862 146 939 854    
2008 23 441 702 53 391 363 68 159 244 79 826 460 89 876 043 99 002 724   100 183 939 92 584 066 99 094 309   104 301 525 109 562 806 114 859 303 120 171 020 125 476 922 130 755 062 135 982 714 141 136 532 146 192 710 151 127 165 155 915 717 160 534 284 164 959 085 169 166 834 168 729 257    
2009 -              -              -              -              -              -                -                -              -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                   
2010 -              -              -              -              -              -                -                -              -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                   

Total 1 513 521 876 

Total claims incurred ($) to the end of development year - actual and forecast

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743 26 049 777 22 302 587 24 397 608 24 933 717 24 911 070 24 621 799 25 052 897 24 387 934   24 454 621   24 398 884   24 221 557   23 925 292   23 514 487   22 995 182   22 374 909   21 662 510   20 867 930   3 233 831     
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938 51 443 543 48 901 125 50 610 693 53 132 498 55 163 766 54 100 332 57 263 654 57 708 783   57 866 585   57 734 695   57 315 090   56 614 041   55 641 960   54 413 137   52 945 394   51 259 656   49 379 453   9 351 712     
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376 61 934 993 55 356 013 55 174 437 54 449 055 56 455 203 59 352 533 60 114 472 60 581 761   60 747 420   60 608 963   60 168 468   59 432 519   58 412 043   57 122 044   55 581 232   53 811 571   51 837 763   11 386 732   
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117 64 505 637 57 849 342 59 040 249 61 069 922 63 718 647 64 860 941 65 693 594 66 204 251   66 385 284   66 233 978   65 752 601   64 948 350   63 833 166   62 423 444   60 739 631   58 805 731   56 648 738   18 063 606   
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294 65 452 004 54 825 999 57 955 603 60 559 700 61 955 139 63 065 818 63 875 426 64 371 950   64 547 973   64 400 854   63 932 800   63 150 807   62 066 488   60 695 782   59 058 571   57 178 195   55 080 900   24 610 283   
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364 66 099 963 59 456 547 64 952 799 66 783 382 68 322 229 69 547 051 70 439 863 70 987 414   71 181 527   71 019 289   70 503 133   69 640 776   68 445 021   66 933 449   65 127 983   63 054 362   60 741 529   28 959 144   
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735 61 332 185 60 911 821 63 652 578 65 446 516 66 954 559 68 154 863 69 029 802 69 566 393   69 756 619   69 597 629   69 091 806   68 246 711   67 074 893   65 593 579   63 824 255   61 792 143   59 525 609   35 603 515   
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724 81 425 754 73 789 432 77 109 624 79 282 826 81 109 689 82 563 755 83 623 668 84 273 702   84 504 145   84 311 542   83 698 781   82 675 021   81 255 464   79 460 980   77 317 596   74 855 867   72 110 155   47 163 509   
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 81 217 520 80 223 865 72 700 259 75 971 443 78 112 567 79 912 465 81 345 068 82 389 336 83 029 775   83 256 817   83 067 057   82 463 340   81 454 692   80 056 088   78 288 092   76 176 345   73 750 953   71 045 769   47 179 596   
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485 79 534 414 78 561 351 71 193 660 74 397 054 76 493 807 78 256 405 79 659 319 80 681 946 81 309 113   81 531 450   81 345 622   80 754 417   79 766 671   78 397 051   76 665 694   74 597 710   72 222 580   69 573 457   54 654 908   
2004 21 393 949 48 047 041 62 660 447 73 738 929 81 221 815 88 711 552 87 626 210 79 408 394 82 981 413 85 320 101 87 286 078 88 850 868 89 991 492 90 691 025   90 939 016   90 731 747   90 072 325   88 970 607   87 442 953   85 511 822   83 205 222   80 556 036   77 601 242   66 266 940   
2005 13 296 154 35 928 219 49 225 566 56 255 019 61 963 671 67 677 550 66 849 549 60 580 222 63 306 059 65 090 231 66 590 064 67 783 834 68 654 009 69 187 679   69 376 870   69 218 745   68 715 676   67 875 182   66 709 743   65 236 494   63 476 801   61 455 752   59 201 556   56 265 038   
2006 22 256 213 48 097 250 60 748 370 69 423 288 76 468 232 83 519 624 82 497 804 74 760 943 78 124 848 80 326 662 82 177 578 83 650 787 84 724 655 85 383 248   85 616 725   85 421 586   84 800 757   83 763 518   82 325 272   80 507 162   78 335 558   75 841 418   73 059 556   71 218 322   
2007 19 586 963 43 760 042 55 270 338 63 162 989 69 572 648 75 988 176 75 058 499 68 019 316 71 079 878 73 083 142 74 767 150 76 107 512 77 084 543 77 683 746   77 896 169   77 718 627   77 153 782   76 210 077   74 901 525   73 247 365   71 271 587   69 002 358   66 471 353   65 800 427   
2008 -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                -                -                -                -                -                -                -                -                -                
2009 -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                -                -                -                -                -                -                -                -                -                
2010 -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                -                -                -                -                -                -                -                -                -                

Total 539 757 563 

Total claims incurred ($) to the end of development year - actual and forecast
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2006 
 

 

  

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743 26 049 777 22 302 587 24 397 608 24 933 717 24 911 070 24 621 799 25 052 897 25 020 831 24 838 874 24 510 290 24 040 936 23 439 087 22 715 191 21 881 570 20 952 070 19 941 682 18 866 139 2 112 959     
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938 51 443 543 48 901 125 50 610 693 53 132 498 55 163 766 54 100 332 54 357 230 54 287 657 53 892 863 53 179 935 52 161 580 50 855 748 49 285 112 47 476 406 45 459 672 43 267 435 40 933 831 3 952 945     
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376 61 934 993 55 356 013 55 174 437 54 449 055 56 455 203 57 065 678 57 336 658 57 263 271 56 846 839 56 094 833 55 020 660 53 643 253 51 986 527 50 078 682 47 951 408 45 639 010 43 177 496 8 125 476     
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117 64 505 637 57 849 342 59 040 249 61 069 922 62 102 916 62 774 462 63 072 551 62 991 822 62 533 730 61 706 495 60 524 862 59 009 662 57 187 199 55 088 495 52 748 410 50 204 683 47 496 922 15 458 092   
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294 65 452 004 54 825 999 57 955 603 59 291 668 60 294 582 60 946 574 61 235 983 61 157 605 60 712 852 59 909 705 58 762 479 57 291 398 55 522 003 53 484 410 51 212 464 48 742 806 46 113 891 20 345 675   
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364 66 099 963 59 456 547 61 430 733 62 846 911 63 909 962 64 601 049 64 907 811 64 824 733 64 353 312 63 502 006 62 285 991 60 726 702 58 851 209 56 691 438 54 283 263 51 665 519 48 878 969 24 611 911   
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735 61 332 185 54 605 603 56 418 719 57 719 354 58 695 672 59 330 375 59 612 109 59 535 809 59 102 850 58 321 001 57 204 198 55 772 128 54 049 654 52 066 094 49 854 397 47 450 230 44 891 029 27 197 542   
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724 79 986 081 71 213 640 73 578 207 75 274 423 76 547 685 77 375 429 77 742 851 77 643 346 77 078 704 76 059 059 74 602 586 72 734 958 70 488 601 67 901 752 65 017 377 61 881 994 58 544 424 39 353 327   
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 82 247 545 81 580 869 72 633 521 75 045 233 76 775 270 78 073 918 78 918 166 79 292 913 79 191 424 78 615 524 77 575 549 76 090 036 74 185 172 71 894 026 69 255 599 66 313 715 63 115 817 59 711 701 43 480 952   
2003 23 272 575 46 129 306 55 251 952 67 031 626 74 940 673 81 758 481 81 095 770 72 201 624 74 598 996 76 318 745 77 609 671 78 448 899 78 821 418 78 720 533 78 148 057 77 114 266 75 637 586 73 744 049 71 466 527 68 843 788 65 919 397 62 740 515 59 356 641 51 835 538   
2004 21 393 949 48 047 041 62 660 447 71 196 364 79 596 808 86 838 213 86 134 327 76 687 580 79 233 902 81 060 501 82 431 634 83 323 003 83 718 668 83 611 514 83 003 470 81 905 449 80 337 021 78 325 836 75 906 810 73 121 118 70 015 032 66 638 643 63 044 525 57 982 812   
2005 13 296 154 35 928 219 44 782 366 50 882 843 56 886 499 62 061 809 61 558 753 54 807 322 56 627 136 57 932 575 58 912 501 59 549 548 59 832 323 59 755 741 59 321 183 58 536 445 57 415 517 55 978 157 54 249 319 52 258 432 50 038 565 47 625 516 45 056 861 43 705 055   
2006 22 256 213 49 278 585 61 422 795 69 790 113 78 024 634 85 123 009 84 433 025 75 172 868 77 668 896 79 459 416 80 803 467 81 677 230 82 065 080 81 960 042 81 364 008 80 287 675 78 750 227 76 778 766 74 407 519 71 676 850 68 632 114 65 322 415 61 799 287 61 272 423   
2007 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                
2008 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                
2009 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                
2010 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                

Total 399 434 707 

Total claims incurred ($) to the end of development year - actual and forecast
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9.4.1.2. Generalized Linear Models 
9.4.1.2.1. Forecasts of paid 
2016 

 

               2014 

 

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346     6 412 067     9 075 367     11 962 186   14 301 145   15 483 078 16 650 151   16 753 180   17 634 099   18 287 400   19 081 590   20 065 206   20 244 872   22 627 307   22 880 927   23 189 292   23 604 122   24 185 065   -                
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579   15 897 613   19 000 301   22 616 967   26 254 305   30 257 697 36 980 886   40 027 741   41 976 969   44 964 580   46 686 287   48 973 688   50 598 039   51 130 306   55 647 581   56 471 294   57 004 109   58 524 746   1 520 637     
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910     11 689 699   16 600 787   22 622 248   28 193 253   35 052 020 40 451 031   44 564 474   46 812 390   51 905 400   54 166 094   58 986 679   61 783 053   65 596 594   66 459 669   69 101 217   70 094 350   71 960 311   2 859 094     
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896   15 102 328   19 749 656   25 689 779   32 038 830   38 585 132 42 382 228   46 843 884   50 028 721   53 840 932   56 974 118   62 897 987   64 567 065   70 293 819   71 619 839   73 211 221   74 232 450   76 151 200   4 531 361     
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956   14 586 849   20 046 382   25 768 216   30 470 617   36 814 660 44 876 426   50 699 027   57 045 981   60 545 603   63 786 147   66 157 840   69 351 883   71 161 106   73 497 345   75 196 782   76 287 353   78 336 388   7 175 282     
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688   20 214 501   24 267 058   31 782 385   36 649 905   44 427 004 49 754 466   57 258 433   62 570 270   68 754 065   69 907 106   73 900 427   75 621 758   80 540 988   83 247 231   85 215 819   86 479 111   88 852 664   13 230 906   
2000 404 734      1 742 023   3 317 960   6 445 612   10 304 137 13 749 429   17 693 487   23 922 094   31 746 044   41 161 488   47 302 069 56 030 249   60 859 676   67 244 556   69 932 296   73 072 285   74 731 660   77 033 886   81 781 594   84 393 477   86 293 425   87 512 669   89 803 462   15 071 802   
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096   24 946 646   30 618 074   41 661 838   53 613 209   61 172 392 69 571 747   74 466 479   78 620 026   86 232 355   87 661 298   92 588 095   95 375 926   101 125 060 104 287 864 106 588 565 108 064 982 110 838 968 23 177 670   
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 23 866 174   32 358 907   37 460 020   50 201 114   61 169 740   71 066 389 79 775 327   82 715 242   87 322 036   87 733 933   91 266 776   96 666 067   99 721 260   106 021 754 109 487 880 112 009 225 113 627 235 116 667 255 28 933 322   
2003 769 845      2 212 022   3 772 127   7 521 103   14 918 550 22 334 592   28 990 287   38 513 052   49 109 185   57 134 413   63 035 749 69 285 788   75 625 896   78 697 051   83 898 724   87 262 903   92 404 424   95 313 757   101 313 455 104 614 102 107 015 074 108 555 837 111 450 721 32 753 670   
2004 812 119      2 246 467   5 061 713   11 334 302 19 487 406 27 548 810   40 376 945   48 230 562   61 727 550   72 501 748   79 107 878 83 624 466   86 695 449   92 788 445   98 918 810   102 883 620 108 943 093 112 371 850 119 442 717 123 332 653 126 162 288 127 978 135 131 389 864 44 694 415   
2005 509 627      1 351 807   2 936 518   8 051 538   12 881 737 21 428 300   29 683 515   41 055 309   53 575 798   63 967 190   71 611 719 74 957 466   80 428 543   85 634 885   90 873 159   94 261 010   99 438 708   102 368 512 108 410 425 111 734 297 114 152 163 115 703 767 118 619 020 43 661 554   
2006 526 864      1 841 235   5 043 862   10 860 470 22 317 030 28 783 259   39 648 750   48 094 227   60 286 032   68 279 969   71 055 378 79 953 636   86 252 418   92 246 415   98 277 174   102 177 564 108 138 583 111 511 629 118 467 608 122 294 340 125 077 999 126 864 342 130 220 637 59 165 259   
2007 670 926      2 512 008   4 701 870   9 787 798   15 632 953 23 294 188   35 522 475   46 243 452   57 750 310   62 098 797   71 049 136 80 065 770   86 448 347   92 522 083   98 633 071   102 585 349 108 625 669 112 043 588 119 092 105 122 969 745 125 790 435 127 600 542 131 001 486 68 902 689   
2008 437 577      1 458 650   4 020 558   12 065 305 22 025 266 32 541 630   39 719 013   47 251 511   52 468 999   62 421 754   71 103 088 79 848 725   86 039 472   91 930 660   97 857 980   101 691 471 107 550 247 110 865 439 117 702 110 121 463 206 124 199 120 125 954 824 129 253 552 76 784 553   
2009 372 907      985 838      4 120 617   9 610 390   16 686 438 23 337 975   29 405 359   34 460 997   43 767 502   51 910 185   59 012 676 66 167 774   71 232 631   76 052 410   80 901 749   84 038 057   88 831 318   91 543 588   97 136 898   100 213 977 102 452 320 103 888 720 106 587 520 72 126 523   
2010 66 268        136 381      420 236      973 357      2 375 480   3 809 040     4 463 242     5 508 974     6 888 968     8 096 387     9 149 564   10 210 542   10 961 573   11 676 263   12 395 336   12 860 396   13 571 154   13 973 337   14 802 728   15 259 006   15 590 914   15 803 907   16 204 092   11 740 850   

Total 506 329 587 

Total claims paid ($) to the end of development year - actual and forecast

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646   339 110    945 684    2 036 174   4 231 519   4 792 346   6 412 067   9 075 367   11 962 186 14 301 145 15 483 078 16 650 151 16 753 180   17 634 099   18 287 400   19 081 590   20 065 206   20 244 872   22 627 307   22 880 927   23 189 292   23 515 591   23 843 998   654 706        
1995 217 706 1 008 637 1 962 762 5 639 279   7 325 899   13 024 579 15 897 613 19 000 301 22 616 967 26 254 305 30 257 697 36 980 886 40 027 741   41 976 969   44 964 580   46 686 287   48 973 688   50 598 039   51 130 306   55 647 581   56 454 566   57 248 945   58 048 455   2 400 874     
1996 296 990 1 041 467 2 191 783 5 241 453   7 625 208   9 434 910   11 689 699 16 600 787 22 622 248 28 193 253 35 052 020 40 451 031 44 564 474   46 812 390   51 905 400   54 166 094   58 986 679   61 783 053   65 596 594   68 741 592   69 721 338   70 702 394   71 689 789   6 093 195     
1997 296 898 827 534    2 473 538 5 173 058   7 241 624   10 222 896 15 102 328 19 749 656 25 689 779 32 038 830 38 585 132 42 382 228 46 843 884   50 028 721   53 840 932   56 974 118   62 897 987   64 567 065   68 707 689   71 955 257   72 966 957   73 993 683   75 027 042   10 459 977   
1998 373 884 1 380 324 2 443 138 3 954 886   6 638 787   11 387 956 14 586 849 20 046 382 25 768 216 30 470 617 36 814 660 44 876 426 50 699 027   57 045 981   60 545 603   63 786 147   66 157 840   68 082 059   72 519 238   75 999 400   77 083 558   78 168 209   79 259 868   13 102 028   
1999 634 584 2 350 067 3 858 717 6 345 662   9 920 195   14 443 688 20 214 501 24 267 058 31 782 385 36 649 905 44 427 004 49 754 466 57 258 433   62 570 270   68 754 065   69 907 106   74 845 820   77 154 046   82 476 732   86 651 414   87 951 933   89 189 514   90 435 091   20 527 985   
2000 404 734 1 742 023 3 317 960 6 445 612   10 304 137 13 749 429 17 693 487 23 922 094 31 746 044 41 161 488 47 302 069 56 030 249 60 859 676   67 244 556   69 932 296   72 871 578   77 659 018   79 896 542   85 056 193   89 103 003   90 363 687   91 635 204   92 914 936   22 982 640   
2001 471 632 1 806 288 3 938 349 9 499 575   13 580 894 19 191 096 24 946 646 30 618 074 41 661 838 53 613 209 61 172 392 69 571 747 74 466 479   78 620 026   83 971 253   87 478 397   93 190 759   95 860 568   102 017 051 106 845 695 108 349 940 109 874 544 111 408 998 32 788 972   
2002 701 296 2 221 124 6 096 116 12 269 782 16 230 749 23 866 174 32 358 907 37 460 020 50 201 114 61 169 740 71 066 389 79 775 327 82 715 242   89 126 156   95 532 626   99 731 366   106 570 185 109 766 470 117 136 989 122 917 824 124 718 700 126 473 631 128 239 899 45 524 657   
2003 769 845 2 212 022 3 772 127 7 521 103   14 918 550 22 334 592 28 990 287 38 513 052 49 109 185 57 134 413 63 035 749 69 285 788 75 167 806   80 952 870   86 733 924   90 522 772   96 693 968   99 578 224   106 229 214 111 445 709 113 070 779 114 661 810 116 263 121 46 977 333   
2004 812 119 2 246 467 5 061 713 11 334 302 19 487 406 27 548 810 40 376 945 48 230 562 61 727 550 72 501 748 79 107 878 90 299 607 97 787 254   105 151 481 112 510 603 117 333 703 125 189 466 128 861 044 137 327 571 143 968 026 146 036 696 148 091 595 150 159 769 71 051 891   
2005 509 627 1 351 807 2 936 518 8 051 538   12 881 737 21 428 300 29 683 515 41 055 309 53 575 798 63 967 190 72 734 008 81 998 743 88 197 165   94 293 418   100 385 445 104 378 102 110 881 258 113 920 663 120 929 422 126 426 522 128 139 008 129 942 066 131 756 773 67 789 583   
2006 526 864 1 841 235 5 043 862 10 860 470 22 317 030 28 783 259 39 648 750 48 094 227 60 286 032 72 346 939 82 953 841 94 163 168 101 662 589 109 038 395 116 409 089 121 239 773 129 107 888 132 785 240 141 265 081 147 915 978 149 987 901 152 098 397 154 222 528 93 936 497   
2007 670 926 2 512 008 4 701 870 9 787 798   15 632 953 23 294 188 35 522 475 46 243 452 59 514 835 71 502 165 82 044 359 93 185 304 100 638 975 107 969 785 115 295 514 120 096 728 127 916 844 131 571 762 139 999 871 146 610 194 148 669 477 150 761 422 152 866 882 106 623 429 
2008 437 577 1 458 650 4 020 558 12 065 305 22 025 266 32 541 630 39 719 013 49 623 921 62 890 530 74 873 548 85 411 950 96 548 887 103 999 877 111 328 051 118 651 145 123 450 632 131 267 935 134 921 538 143 346 616 149 954 561 152 013 103 154 152 096 156 304 908 116 585 895 
2009 372 907 985 838    4 120 617 9 610 390   16 686 438 23 337 975 30 374 796 38 214 567 48 715 136 58 199 738 66 540 922 75 355 848 81 253 333   87 053 609   92 849 865   96 648 677   102 836 101 105 727 941 112 396 421 117 626 634 119 255 978 120 934 042 122 622 947 99 284 972   
2010 66 268   136 381    420 236    973 357      2 375 480   3 206 239   4 136 368   5 172 631   6 560 599   7 814 276   8 916 816   10 081 975 10 861 506   11 628 188   12 394 339   12 896 467   13 714 322   14 096 566   14 978 008   15 669 339   15 884 706   16 108 221   16 333 181   13 957 701   

Total 770 742 336 

Total claims paid ($) to the end of development year - actual and forecast
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2011 

 

2006 

 

  

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646   339 110    945 684    2 036 174   4 231 519   4 792 346   6 412 067   9 075 367   11 962 186 14 301 145 15 483 078 16 650 151   16 753 180   17 634 099   18 287 400   19 081 590   20 065 206   20 244 872   20 425 437   20 606 139   20 786 966   20 967 905   21 148 943   1 083 738     
1995 217 706 1 008 637 1 962 762 5 639 279   7 325 899   13 024 579 15 897 613 19 000 301 22 616 967 26 254 305 30 257 697 36 980 886   40 027 741   41 976 969   44 964 580   46 686 287   48 973 688   49 418 081   49 858 843   50 299 940   50 741 342   51 183 017   51 624 934   4 938 648     
1996 296 990 1 041 467 2 191 783 5 241 453   7 625 208   9 434 910   11 689 699 16 600 787 22 622 248 28 193 253 35 052 020 40 451 031   44 564 474   46 812 390   51 905 400   54 166 094   56 829 670   57 331 194   57 842 533   58 354 262   58 866 343   59 378 742   59 891 422   7 986 021     
1997 296 898 827 534    2 473 538 5 173 058   7 241 624   10 222 896 15 102 328 19 749 656 25 689 779 32 038 830 38 585 132 42 382 228   46 843 884   50 028 721   53 840 932   56 063 688   58 829 984   59 350 849   59 880 202   60 409 958   60 940 079   61 470 528   62 001 268   11 972 547   
1998 373 884 1 380 324 2 443 138 3 954 886   6 638 787   11 387 956 14 586 849 20 046 382 25 768 216 30 470 617 36 814 660 44 876 426   50 699 027   57 045 981   61 240 461   63 812 882   67 014 348   67 617 151   68 220 231   68 823 771   69 427 727   70 032 056   70 636 717   19 937 690   
1999 634 584 2 350 067 3 858 717 6 345 662   9 920 195   14 443 688 20 214 501 24 267 058 31 782 385 36 649 905 44 427 004 49 754 466   57 258 433   61 591 847   66 548 784   69 588 809   73 372 226   74 084 604   74 745 368   75 406 635   76 068 358   76 730 490   77 392 986   27 638 520   
2000 404 734 1 742 023 3 317 960 6 445 612   10 304 137 13 749 429 17 693 487 23 922 094 31 746 044 41 161 488 47 302 069 56 030 249   61 120 243   65 305 284   70 092 499   73 028 437   76 682 313   77 370 300   78 060 369   78 750 964   79 442 035   80 133 533   80 825 411   33 523 342   
2001 471 632 1 806 288 3 938 349 9 499 575   13 580 894 19 191 096 24 946 646 30 618 074 41 661 838 53 613 209 61 172 392 70 103 062   76 419 864   81 613 598   87 554 644   91 198 211   95 732 756   96 586 564   97 448 024   98 310 140   99 172 850   100 036 094 100 899 812 47 286 602   
2002 701 296 2 221 124 6 096 116 12 269 782 16 230 749 23 866 174 32 358 907 37 460 020 50 201 114 61 169 740 71 907 597 82 993 494   90 834 722   97 281 853   104 656 644 109 179 509 114 808 370 115 868 227 116 901 661 117 935 882 118 970 816 120 006 390 121 042 532 70 841 418   
2003 769 845 2 212 022 3 772 127 7 521 103   14 918 550 22 334 592 28 990 287 38 513 052 49 109 185 59 810 387 69 852 545 80 220 195   87 553 395   93 582 821   100 479 804 104 709 635 109 973 806 110 964 995 111 954 696 112 945 152 113 936 290 114 928 041 115 920 337 77 407 285   
2004 812 119 2 246 467 5 061 713 11 334 302 19 487 406 27 548 810 40 376 945 48 230 562 62 384 559 75 709 886 88 214 560 101 124 542 110 255 973 117 763 922 126 352 168 131 619 229 138 174 268 139 408 514 140 651 904 141 896 242 143 141 437 144 387 403 145 634 053 105 257 108 
2005 509 627 1 351 807 2 936 518 8 051 538   12 881 737 21 428 300 29 683 515 37 080 533 47 251 062 56 826 140 65 811 528 75 088 155   81 649 657   87 044 586   93 215 776   97 000 488   101 710 692 102 597 575 103 512 647 104 428 416 105 344 817 106 261 785 107 179 255 85 750 955   
2006 526 864 1 841 235 5 043 862 10 860 470 22 317 030 28 783 259 37 551 790 47 340 479 60 799 435 73 470 414 85 361 038 97 637 067   106 320 093 113 459 359 121 625 874 126 634 293 132 867 443 134 041 081 135 236 600 136 433 028 137 630 282 138 828 277 140 026 928 117 709 898 
2007 670 926 2 512 008 4 701 870 9 787 798   15 632 953 22 648 354 30 440 185 39 138 542 51 098 347 62 357 945 72 924 109 83 832 749   91 548 600   97 892 645   105 149 517 109 600 064 115 138 923 116 181 833 117 218 064 118 255 083 119 292 818 120 331 196 121 370 142 111 582 344 
2008 437 577 1 458 650 4 020 558 12 065 305 17 942 546 24 593 741 31 981 057 40 227 837 51 566 746 62 241 799 72 259 419 82 601 735   89 917 016   95 931 709   102 811 839 107 031 334 112 282 642 113 271 409 114 281 682 115 292 724 116 304 463 117 316 828 118 329 749 114 309 190 
2009 372 907 985 838    4 120 617 8 258 603   12 808 386 17 957 314 23 676 100 30 060 227 38 838 082 47 102 023 54 857 021 62 863 378   68 526 399   73 182 588   78 508 743   81 775 205   85 840 430   86 605 870   87 378 312   88 151 342   88 924 904   89 698 946   90 473 412   89 487 574   
2010 66 268   136 381    339 003    772 190      1 248 486   1 787 504   2 386 178   3 054 503   3 973 416   4 838 530   5 650 365   6 488 514     7 081 350     7 568 785     8 126 356     8 468 307     8 893 877     8 974 007     9 054 047     9 134 147     9 214 303     9 294 508     9 374 758     9 308 490     

Total 936 021 371 

Total claims paid ($) to the end of development year - actual and forecast

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346   6 412 067   9 075 367   11 962 186 14 301 145 15 483 078 16 650 151 16 753 180 16 856 436 16 957 465 17 056 299   17 152 969   17 247 507   17 339 947   17 430 321   17 518 663   17 605 005   17 689 382   936 202           
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579 15 897 613 19 000 301 22 616 967 26 254 305 30 257 697 36 980 886 37 215 917 37 445 292 37 669 721 37 889 273   38 104 018   38 314 028   38 519 377   38 720 136   38 916 380   39 108 183   39 295 618   2 314 733        
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910   11 689 699 16 600 787 22 622 248 28 193 253 35 052 020 39 908 745 40 151 988 40 399 460 40 641 594 40 878 467   41 110 154   41 336 733   41 558 282   41 774 880   41 986 606   42 193 540   42 395 764   7 343 744        
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896 15 102 328 19 749 656 25 689 779 32 038 830 36 918 072 42 072 423 42 330 572 42 591 471 42 846 744 43 096 469   43 340 727   43 579 600   43 813 170   44 041 520   44 264 734   44 482 896   44 696 092   12 657 261      
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956 14 586 849 20 046 382 25 768 216 31 412 768 36 393 735 41 655 546 41 919 077 42 177 440 42 430 231 42 677 528   42 919 412   43 155 963   43 387 262   43 613 392   43 834 436   44 050 478   44 261 601   18 493 385      
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688 20 214 501 24 267 058 32 454 797 40 222 530 47 077 072 54 318 097 54 680 754 55 017 772 55 347 522 55 670 105   55 985 627   56 294 192   56 595 907   56 890 880   57 179 218   57 461 030   57 736 427   33 469 369      
2000 404 734      1 742 023   3 317 960   6 445 612   10 304 137 13 749 429 17 693 487 23 585 819 30 899 570 37 838 148 43 961 012 50 429 105 50 753 051 51 065 861 51 371 925 51 671 337   51 964 195   52 250 596   52 530 639   52 804 424   53 072 051   53 333 621   53 589 236   35 895 749      
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096 25 076 800 32 855 232 42 510 071 51 669 646 59 752 402 68 290 893 68 718 532 69 142 070 69 556 474 69 961 872   70 358 396   70 746 177   71 125 349   71 496 047   71 858 408   72 212 568   72 558 665   53 367 569      
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 23 337 090 30 939 068 40 985 694 53 455 889 65 286 401 75 726 093 86 754 412 87 306 751 87 844 855 88 371 354 88 886 412   89 390 194   89 882 869   90 364 606   90 835 578   91 295 956   91 745 916   92 185 632   75 954 883      
2003 769 845      2 212 022   3 772 127   7 521 103   12 054 615 17 582 478 23 495 885 31 310 929 41 011 213 50 213 902 58 334 703 66 913 384 67 343 036 67 758 096 68 164 205 68 561 489   68 950 075   69 330 094   69 701 677   70 064 955   70 420 063   70 767 134   71 106 303   63 585 200      
2004 812 119      2 246 467   5 061 713   10 771 665 16 543 858 23 582 086 31 111 200 41 061 530 53 412 200 65 129 318 75 468 947 86 391 561 86 938 606 87 474 441 87 998 720 88 511 606   89 013 264   89 503 861   89 983 567   90 452 553   90 910 990   91 359 053   91 796 914   86 735 201      
2005 509 627      1 351 807   2 992 558   6 424 674   9 894 202   14 124 713 18 650 284 24 631 190 32 054 883 39 097 763 45 312 667 51 877 990 52 206 805 52 528 575 52 843 405 53 151 394   53 452 641   53 747 245   54 035 310   54 316 936   54 592 229   54 861 291   55 124 228   53 772 422      
2006 526 864      1 821 918   3 850 557   8 094 055   12 383 810 17 614 451 23 209 906 30 604 751 39 783 470 48 491 349 56 175 511 64 292 934 64 699 484 65 098 251 65 488 419 65 870 107   66 243 439   66 608 540   66 965 536   67 314 554   67 655 722   67 989 169   68 315 024   67 788 160      
2007 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                -                -                -                -                -                -                -                   
2008 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                -                -                -                -                -                -                -                   
2009 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                -                -                -                -                -                -                -                   
2010 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                -                -                -                -                -                -                -                   

Total 512 313 878    

Total claims paid ($) to the end of development year - actual and forecast
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9.4.1.2.2. Forecasts of incurred  
2016 
 

 

2014 
 

   

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743   26 049 777   22 302 587   24 397 608   24 933 717   24 911 070 24 621 799   25 052 897   24 387 934   25 165 890   25 602 334   26 620 987   27 941 558   25 066 395   24 432 426   25 594 678   25 406 914   25 439 358   1 254 293        
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938   51 443 543   48 901 125   50 610 693   53 132 498   55 163 766 54 100 332   57 263 654   59 974 035   65 135 092   65 429 517   62 472 685   59 231 158   61 085 905   62 813 008   64 619 050   64 916 166   66 744 486   9 740 376        
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376   61 934 993   55 356 013   55 174 437   54 449 055   56 455 203 59 352 533   66 542 690   67 687 083   70 334 891   72 742 675   66 534 324   72 092 968   74 596 410   77 414 724   77 469 194   79 064 933   81 536 378   12 435 162      
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117   64 505 637   57 849 342   59 040 249   61 069 922   63 718 647 65 514 138   70 358 924   75 164 139   77 160 609   71 599 617   74 604 751   78 832 768   81 134 716   80 992 013   83 304 866   85 178 494   87 927 828   16 307 989      
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294   65 452 004   54 825 999   57 955 603   60 559 700   75 246 730 80 495 913   83 517 519   82 014 886   74 757 578   75 258 337   75 124 198   82 043 829   84 125 463   86 312 628   88 891 512   91 031 170   94 046 535   22 885 429      
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364   66 099 963   59 456 547   64 952 799   74 388 405   85 785 796 87 893 067   83 004 246   78 453 449   82 044 480   83 606 990   88 541 498   89 111 012   91 677 809   94 262 466   97 238 842   99 775 992   103 188 849 27 567 091      
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735   61 332 185   60 911 821   72 758 312   80 898 584   80 758 390 80 152 740   77 500 087   78 051 510   79 068 949   84 718 535   85 134 396   88 839 694   91 391 418   93 961 002   96 922 304   99 444 381   102 842 165 28 110 506      
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724   81 425 754   82 361 209   96 238 127   99 601 436   96 311 717 87 811 406   90 407 519   93 950 595   102 675 617 104 516 066 106 782 600 111 761 322 115 586 469 119 429 477 123 664 203 127 459 704 132 130 912 44 469 614      
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 81 217 520   83 228 525   94 574 915   101 665 869 100 099 948 91 208 509 92 826 509   94 825 982   102 458 598 105 439 493 108 557 304 111 076 415 116 307 714 120 385 439 124 481 024 128 968 328 133 016 406 137 940 191 50 206 259      
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485 85 460 733   95 738 649   101 964 701 97 287 924   84 590 684   86 237 834 85 764 419   93 047 109   95 710 615   99 474 254   102 194 382 104 315 811 109 149 427 112 829 469 116 527 371 120 616 992 124 267 388 128 793 490 50 096 439      
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614 111 397 008 110 585 142 101 843 285 95 818 006   96 621 688   97 787 807 104 403 799 106 014 692 110 098 885 114 890 257 118 638 119 121 787 281 127 648 631 132 356 407 137 082 043 142 199 398 146 877 527 152 431 363 65 735 914      
2005 13 296 154 35 928 219 49 225 566 63 527 170 80 880 226 91 624 723   85 446 968   77 265 401   85 015 842   88 176 759   91 469 746 93 564 492   97 363 407   100 782 117 104 908 006 107 990 384 110 474 063 115 669 929 119 712 221 123 772 373 128 224 244 132 236 890 137 125 242 62 167 776      
2006 22 256 213 48 097 250 62 743 804 83 357 713 96 147 273 104 089 468 87 405 357   86 172 259   86 916 292   91 463 741   93 572 601 96 176 550   100 193 136 103 829 517 108 173 077 111 473 127 114 174 477 119 588 015 123 847 979 128 125 803 132 795 346 137 025 663 142 131 687 71 076 310      
2007 19 586 963 47 169 049 66 896 340 76 261 682 84 225 171 85 973 038   79 791 545   79 610 555   89 264 285   92 468 291   96 456 894 99 323 051   103 601 846 107 500 436 112 106 205 115 668 463 118 632 022 124 307 768 128 829 940 133 369 973 138 301 724 142 794 250 148 162 483 86 063 686      
2008 23 441 702 61 042 168 73 074 376 83 852 295 83 094 805 83 207 042   79 449 123   84 834 047   89 292 714   92 794 519   96 815 745 99 714 525   104 025 942 107 957 154 112 595 546 116 190 427 119 186 609 124 894 978 129 449 773 134 022 428 138 986 802 143 511 950 148 912 805 96 443 806      
2009 17 193 212 38 002 433 50 937 746 48 829 445 58 044 114 58 744 756   62 895 252   69 006 711   72 607 898   74 255 834   76 423 192 77 468 104   79 925 653   82 002 997   84 787 520   86 528 533   87 670 846   91 525 347   94 226 274   96 945 061   100 055 566 102 726 846 106 273 833 71 812 836      
2010 1 136 121   2 133 857   1 612 655   4 909 603   6 539 149   6 426 980     7 370 584     3 555 224-     9 024 278-     16 446 584-   23 349 468- 31 374 798-   37 987 491-   44 980 389-   51 266 108-   58 595 337-   66 523 266-   71 739 007-   78 108 322-   84 459 777-   90 419 513-   96 818 475-   102 341 730- 106 804 972-    

Total 609 568 511    

Total claims incurred ($) to the end of development year - actual and forecast

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743   26 049 777   22 302 587   24 397 608   24 933 717   24 911 070 24 621 799   25 052 897   24 387 934   25 165 890   25 602 334   26 620 987   27 941 558   25 066 395   24 432 426   25 594 678   25 334 925   24 939 287   1 749 996        
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938   51 443 543   48 901 125   50 610 693   53 132 498   55 163 766 54 100 332   57 263 654   59 974 035   65 135 092   65 429 517   62 472 685   59 231 158   61 085 905   62 813 008   56 454 566   55 881 624   55 008 960   638 621-           
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376   61 934 993   55 356 013   55 174 437   54 449 055   56 455 203 59 352 533   66 542 690   67 687 083   70 334 891   72 742 675   66 534 324   72 092 968   74 596 410   68 741 592   69 721 338   69 013 754   67 936 015   2 339 422        
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117   64 505 637   57 849 342   59 040 249   61 069 922   63 718 647 65 514 138   70 358 924   75 164 139   77 160 609   71 599 617   74 604 751   78 832 768   68 707 689   71 955 257   72 966 957   72 226 435   71 098 525   6 531 461        
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294   65 452 004   54 825 999   57 955 603   60 559 700   75 246 730 80 495 913   83 517 519   82 014 886   74 757 578   75 258 337   75 124 198   68 082 059   72 519 238   75 999 400   77 083 558   76 301 257   75 109 715   8 951 875        
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364   66 099 963   59 456 547   64 952 799   74 388 405   85 785 796 87 893 067   83 004 246   78 453 449   82 044 480   83 606 990   74 845 820   77 154 046   82 476 732   86 651 414   87 951 933   87 059 332   85 699 788   15 792 682      
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735   61 332 185   60 911 821   72 758 312   80 898 584   80 758 390 80 152 740   77 500 087   78 051 510   79 068 949   72 871 578   77 659 018   79 896 542   85 056 193   89 103 003   90 363 687   89 446 610   88 049 786   18 117 490      
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724   81 425 754   82 361 209   96 238 127   99 601 436   96 311 717 87 811 406   90 407 519   93 950 595   83 971 253   87 478 397   93 190 759   95 860 568   102 017 051 106 845 695 108 349 940 107 250 325 105 575 473 26 955 447      
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 81 217 520   83 228 525   94 574 915   101 665 869 100 099 948 91 208 509 92 826 509   94 825 982   89 126 156   95 532 626   99 731 366   106 570 185 109 766 470 117 136 989 122 917 824 124 718 700 123 452 963 121 525 086 38 809 843      
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485 85 460 733   95 738 649   101 964 701 97 287 924   84 590 684   86 237 834 85 764 419   75 167 806   80 952 870   86 733 924   90 522 772   96 693 968   99 578 224   106 229 214 111 445 709 113 070 779 111 923 254 110 175 427 40 889 639      
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614 111 397 008 110 585 142 101 843 285 95 818 006   96 621 688   97 787 807 90 299 607   97 787 254   105 151 481 112 510 603 117 333 703 125 189 466 128 861 044 137 327 571 143 968 026 146 036 696 144 554 609 142 297 202 63 189 323      
2005 13 296 154 35 928 219 49 225 566 63 527 170 80 880 226 91 624 723   85 446 968   77 265 401   85 015 842   88 176 759   72 734 008 81 998 743   88 197 165   94 293 418   100 385 445 104 378 102 110 881 258 113 920 663 120 929 422 126 426 522 128 139 008 126 838 559 124 857 811 60 890 621      
2006 22 256 213 48 097 250 62 743 804 83 357 713 96 147 273 104 089 468 87 405 357   86 172 259   86 916 292   72 346 939   82 953 841 94 163 168   101 662 589 109 038 395 116 409 089 121 239 773 129 107 888 132 785 240 141 265 081 147 915 978 149 987 901 148 465 713 146 147 229 85 861 198      
2007 19 586 963 47 169 049 66 896 340 76 261 682 84 225 171 85 973 038   79 791 545   79 610 555   59 514 835   71 502 165   82 044 359 93 185 304   100 638 975 107 969 785 115 295 514 120 096 728 127 916 844 131 571 762 139 999 871 146 610 194 148 669 477 147 160 670 144 862 566 98 619 114      
2008 23 441 702 61 042 168 73 074 376 83 852 295 83 094 805 83 207 042   79 449 123   49 623 921   62 890 530   74 873 548   85 411 950 96 548 887   103 999 877 111 328 051 118 651 145 123 450 632 131 267 935 134 921 538 143 346 616 149 954 561 152 013 103 150 470 362 148 120 573 108 401 560    
2009 17 193 212 38 002 433 50 937 746 48 829 445 58 044 114 58 744 756   30 374 796   38 214 567   48 715 136   58 199 738   66 540 922 75 355 848   81 253 333   87 053 609   92 849 865   96 648 677   102 836 101 105 727 941 112 396 421 117 626 634 119 255 978 118 045 681 116 202 245 92 864 270      
2010 1 136 121   2 133 857   1 612 655   4 909 603   6 539 149   3 206 239     4 136 368     5 172 631     6 560 599     7 814 276     8 916 816   10 081 975   10 861 506   11 628 188   12 394 339   12 896 467   13 714 322   14 096 566   14 978 008   15 669 339   15 884 706   15 723 496   15 477 953   13 102 474      

Total 682 427 793    

Total claims incurred ($) to the end of development year - actual and forecast
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2011 
 

 

2006 
 
 

  

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743   26 049 777   22 302 587   24 397 608   24 933 717   24 911 070   24 621 799   25 052 897   24 387 934   25 165 890   25 602 334   26 620 987   27 941 558   27 814 390   27 665 746   27 450 914   27 172 322   26 747 991   6 503 119        
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938   51 443 543   48 901 125   50 610 693   53 132 498   55 163 766   54 100 332   57 263 654   59 974 035   65 135 092   65 429 517   62 472 685   49 418 081   49 193 170   48 930 274   48 550 317   48 057 593   47 307 112   1 666 576-        
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376   61 934 993   55 356 013   55 174 437   54 449 055   56 455 203   59 352 533   66 542 690   67 687 083   70 334 891   72 742 675   56 829 670   57 331 194   57 070 268   56 765 277   56 324 479   55 752 856   54 882 204   716 110           
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117   64 505 637   57 849 342   59 040 249   61 069 922   63 718 647   65 514 138   70 358 924   75 164 139   77 160 609   56 063 688   58 829 984   59 350 849   59 080 732   58 764 996   58 308 670   57 716 911   56 815 586   2 974 654        
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294   65 452 004   54 825 999   57 955 603   60 559 700   75 246 730   80 495 913   83 517 519   82 014 886   61 240 461   63 812 882   67 014 348   67 617 151   67 309 412   66 949 701   66 429 818   65 755 640   64 728 781   7 682 800        
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364   66 099 963   59 456 547   64 952 799   74 388 405   85 785 796   87 893 067   83 004 246   61 591 847   66 548 784   69 588 809   73 372 226   74 084 604   73 747 431   73 353 314   72 783 705   72 045 043   70 919 966   13 661 533      
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735   61 332 185   60 911 821   72 758 312   80 898 584   80 758 390   80 152 740   61 120 243   65 305 284   70 092 499   73 028 437   76 682 313   77 370 300   77 018 173   76 606 577   76 011 706   75 240 283   74 065 309   18 035 060      
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724   81 425 754   82 361 209   96 238 127   99 601 436   96 311 717   70 103 062   76 419 864   81 613 598   87 554 644   91 198 211   95 732 756   96 586 564   96 146 980   95 633 157   94 890 539   93 927 520   92 460 721   31 288 329      
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 81 217 520   83 228 525   94 574 915   101 665 869 100 099 948 71 907 597   82 993 494   90 834 722   97 281 853   104 656 644 109 179 509 114 808 370 115 868 227 115 340 889 114 724 490 113 833 623 112 678 356 110 918 738 49 748 998      
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485 85 460 733   95 738 649   101 964 701 97 287 924   59 810 387   69 852 545   80 220 195   87 553 395   93 582 821   100 479 804 104 709 635 109 973 806 110 964 995 110 459 972 109 869 658 109 016 490 107 910 110 106 224 954 57 115 770      
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614 111 397 008 110 585 142 101 843 285 62 384 559   75 709 886   88 214 560   101 124 542 110 255 973 117 763 922 126 352 168 131 619 229 138 174 268 139 408 514 138 774 039 138 032 410 136 960 551 135 570 575 133 453 465 85 222 903      
2005 13 296 154 35 928 219 49 225 566 63 527 170 80 880 226 91 624 723   85 446 968   37 080 533   47 251 062   56 826 140   65 811 528   75 088 155   81 649 657   87 044 586   93 215 776   97 000 488   101 710 692 102 597 575 102 130 634 101 584 833 100 795 999 99 773 047   98 214 962   68 531 447      
2006 22 256 213 48 097 250 62 743 804 83 357 713 96 147 273 104 089 468 37 551 790   47 340 479   60 799 435   73 470 414   85 361 038   97 637 067   106 320 093 113 459 359 121 625 874 126 634 293 132 867 443 134 041 081 133 431 035 132 717 960 131 687 369 130 350 909 128 315 311 99 532 051      
2007 19 586 963 47 169 049 66 896 340 76 261 682 84 225 171 22 648 354   30 440 185   39 138 542   51 098 347   62 357 945   72 924 109   83 832 749   91 548 600   97 892 645   105 149 517 109 600 064 115 138 923 116 181 833 115 653 067 115 035 000 114 141 722 112 983 328 111 218 947 95 585 995      
2008 23 441 702 61 042 168 73 074 376 83 852 295 17 942 546 24 593 741   31 981 057   40 227 837   51 566 746   62 241 799   72 259 419   82 601 735   89 917 016   95 931 709   102 811 839 107 031 334 112 282 642 113 271 409 112 755 889 112 153 306 111 282 404 110 153 029 108 432 847 96 367 542      
2009 17 193 212 38 002 433 50 937 746 8 258 603   12 808 386 17 957 314   23 676 100   30 060 227   38 838 082   47 102 023   54 857 021   62 863 378   68 526 399   73 182 588   78 508 743   81 775 205   85 840 430   86 605 870   86 211 710   85 750 983   85 085 103   84 221 597   82 906 368   78 785 750      
2010 1 136 121   2 133 857   339 003      772 190      1 248 486   1 787 504     2 386 178     3 054 503     3 973 416     4 838 530     5 650 365     6 488 514     7 081 350     7 568 785     8 126 356     8 468 307     8 893 877     8 974 007     8 933 165     8 885 425     8 816 427     8 726 951     8 590 669     8 454 288        

Total 718 539 773    

Total claims incurred ($) to the end of development year - actual and forecast

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743 26 049 777   22 302 587   24 397 608   24 933 717   24 911 070   24 621 799   25 052 897   24 707 527   24 506 672   24 336 019   24 095 982   23 969 248   23 860 159   23 732 647   23 548 356   23 309 370   22 945 364   6 192 185     
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938 51 443 543   48 901 125   50 610 693   53 132 498   55 163 766   54 100 332   56 987 975   56 202 359   55 745 473   55 357 288   54 811 275   54 522 990   54 274 846   53 984 793   53 565 586   53 021 963   52 193 957   15 213 071   
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376 61 934 993   55 356 013   55 174 437   54 449 055   56 455 203   57 271 376   60 423 272   59 590 299   59 105 871   58 694 287   58 115 359   57 809 696   57 546 593   57 239 056   56 794 579   56 218 186   55 340 266   20 288 246   
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117 64 505 637   57 849 342   59 040 249   61 069 922   64 097 995   65 608 968   69 455 664   68 498 173   67 941 331   67 468 221   66 802 752   66 451 397   66 148 964   65 795 454   65 284 534   64 621 979   63 612 823   31 573 993   
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294 65 452 004   54 825 999   57 955 603   60 229 472   63 173 500   64 600 428   68 363 079   67 420 650   66 872 567   66 406 899   65 751 898   65 406 070   65 108 395   64 760 446   64 257 564   63 605 431   62 612 150   36 843 934   
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364 66 099 963   59 456 547   62 496 443   65 274 849   68 723 415   70 654 880   74 922 068   73 889 219   73 288 551   72 778 206   72 060 362   71 681 354   71 355 118   70 973 786   70 422 656   69 707 955   68 619 375   44 352 317   
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735 61 332 185   55 973 782   58 578 333   60 921 394   63 934 614   65 430 734   69 262 577   68 307 748   67 752 454   67 280 659   66 617 040   66 266 661   65 965 069   65 612 542   65 103 043   64 442 330   63 435 979   45 742 493   
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724 85 536 384   83 635 724   89 698 017   95 498 820   101 969 783 106 923 645 114 213 230 112 638 727 111 723 053 110 945 068 109 850 767 109 272 998 108 775 676 108 194 363 107 354 204 106 264 694 104 605 234 85 414 138   
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 84 897 591 90 503 895   89 312 879   96 084 817   102 595 265 109 775 872 115 439 379 123 438 609 121 736 928 120 747 292 119 906 467 118 723 776 118 099 338 117 561 846 116 933 578 116 025 557 114 848 044 113 054 544 96 823 795   
2003 23 272 575 46 129 306 55 251 952 67 031 626 77 014 929 86 848 760 92 780 259   91 914 438   99 011 571   105 847 214 113 353 016 119 341 718 127 666 143 125 906 182 124 882 653 124 013 031 122 789 836 122 144 012 121 588 111 120 938 327 119 999 207 118 781 367 116 926 443 109 405 340 
2004 21 393 949 48 047 041 62 660 447 74 513 189 86 366 882 98 071 104 105 872 994 106 877 564 115 845 088 124 551 122 133 927 315 141 786 407 151 981 222 149 886 062 148 667 594 147 632 345 146 176 181 145 407 355 144 745 578 143 972 037 142 854 055 141 404 267 139 196 057 134 134 344 
2005 13 296 154 35 928 219 43 304 156 48 704 801 54 106 398 59 358 523 60 708 316   55 260 789   57 776 216   60 030 153   62 954 249   64 361 245   68 103 964   67 165 107   66 619 102   66 155 199   65 502 681   65 158 164   64 861 616   64 514 987   64 014 010   63 364 349   62 374 833   61 023 026   
2006 22 256 213 47 059 544 60 001 143 70 967 450 81 934 709 92 752 496 99 667 951   99 786 086   107 867 175 115 686 774 124 176 532 131 149 190 140 457 571 138 521 273 137 395 192 136 438 439 135 092 686 134 382 154 133 770 555 133 055 666 132 022 452 130 682 591 128 641 814 128 114 950 
2007 -              -              -              -              -              -              -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                
2008 -              -              -              -              -              -              -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                
2009 -              -              -              -              -              -              -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                
2010 -              -              -              -              -              -              -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                

Total 815 121 830 

Total claims incurred ($) to the end of development year - actual and forecast
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9.4.2. Forecasts based on Machine Learning Methods 
9.4.2.1. General approach for training 

Step 1 
INITIAL TRAINING - USE LAST 5 CAL YEARS (2002-2006) (ORANGE); COMPARE NEXT CALENDAR PERIOD (GREEN) AND ULTIMATE (PURPLE) FROM 
TRADITIONAL METHODS 

 

 
Step 2 
NEXT PERIOD - MOVE FORWARD BY 1 CALENDAR PERIOD (CY 2003-2007) 
USE LAST 5 CAL YEARS (ORANGE); COMPARE NEXT CALENDAR PERIOD (GREEN) 
FIT SEVERAL MODELS (PERMUTATIONS OF HYPERPARAMETER SELECTIONS) 

 

 
                    

DEV PER
AY 12 24 36 48 60 72 84 96 108 120 132 144 156 ULT

1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006

 
          

          
      

DEV PER
AY 12 24 36 48 60 72 84 96 108 120 132 144 156 168

1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
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Step 3 
NEXT PERIOD - MOVE FORWARD BY 1 CALENDAR PERIOD (CY 2004-2008) 
USE LAST 5 CAL YEARS (ORANGE); COMPARE NEXT CALENDAR PERIOD (GREEN) 
FIT SEVERAL MODELS (PERMUTATIONS OF HYPERPARAMETER SELECTIONS) 

 

Step 4 
NEXT PERIOD - MOVE FORWARD BY 1 CALENDAR PERIOD (CY 2005-2009) 
USE LAST 5 CAL YEARS (ORANGE); COMPARE NEXT CALENDAR PERIOD (GREEN) 
FIT SEVERAL MODELS (PERMUTATIONS OF HYPERPARAMETER SELECTIONS) 

 

 

 
          

          
      

DEV PER
AY 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180

1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

 
          

          
      

DEV PER
AY 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192

1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
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Step 5 
NEXT PERIOD - MOVE FORWARD BY 1 CALENDAR PERIOD (CY 2006-2010) 
USE LAST 5 CAL YEARS (ORANGE); COMPARE NEXT CALENDAR PERIOD (GREEN) AND TRADITIONAL METHODS (PURPLE) 
FIT SEVERAL MODELS (PERMUTATIONS OF HYPERPARAMETER SELECTIONS) 

 

  

Step 6 
NEXT PERIOD - MOVE FORWARD BY 1 CALENDAR PERIOD (CY 2007-2011) 
USE LAST 5 CAL YEARS (ORANGE); COMPARE NEXT 3 CALENDAR PERIODs (GREEN) AND TRADITIONAL METHODS (PURPLE) 
USE SELECTED HYPERPARAMETERS BASED ON AVERAGE OF PERFORMANCE OF HYPERPARMS OVER EARLIER PERIODS 

   

DEV PER
AY 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 ULT

1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

 
          

               
            

DEV PER
AY 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240 ULT

1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
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Step 7 

NEXT PERIOD - MOVE FORWARD BY 4 CALENDAR PERIODs (CY 2012-2016) THIS IS OUR "FINAL" MODEL 
USE LAST 5 CAL YEARS (ORANGE); COMPARE NEXT 3 CALENDAR PERIODs (GREEN) AND TRADITIONAL METHODS (PURPLE) 
USE SELECTED HYPERPARAMETERS BASED ON AVERAGE OF PERFORMANCE OF HYPERPARMS OVER EARLIER PERIODS 

 

 
 

 

 

  

 
               

               
            

DEV PER
AY 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240 252 264 ULT

1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
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9.4.2.2. Random Forests 
9.4.2.2.1. Forecasts of paid 

2016 

 

                2014

 

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346     6 412 067     9 075 367     11 962 186   14 301 145   15 483 078 16 650 151   16 753 180   17 634 099   18 287 400   19 081 590   20 065 206   20 244 872   22 627 307   22 880 927   23 189 292   23 604 122   24 185 065   -                
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579   15 897 613   19 000 301   22 616 967   26 254 305   30 257 697 36 980 886   40 027 741   41 976 969   44 964 580   46 686 287   48 973 688   50 598 039   51 130 306   55 647 581   56 471 294   57 004 109   58 855 107   1 850 998     
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910     11 689 699   16 600 787   22 622 248   28 193 253   35 052 020 40 451 031   44 564 474   46 812 391   51 905 400   54 166 094   58 986 679   61 783 053   65 596 594   66 459 669   69 101 217   70 778 009   72 682 637   3 581 420     
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896   15 102 328   19 749 656   25 689 779   32 038 830   38 585 132 42 382 228   46 843 884   50 028 721   53 840 932   56 974 118   62 897 987   64 567 065   70 293 819   71 619 839   74 323 531   77 049 262   79 297 507   7 677 668     
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956   14 586 849   20 046 382   25 768 216   30 470 617   36 814 660 44 876 426   50 699 027   57 045 981   60 545 603   63 786 147   66 157 840   69 351 883   71 161 106   73 877 441   77 045 483   79 398 162   81 350 067   10 188 962   
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688   20 214 501   24 267 058   31 782 385   36 649 905   44 427 004 49 754 466   57 258 433   62 570 270   68 754 065   69 907 106   73 900 427   75 621 758   73 985 621   71 139 445   71 391 725   70 379 120   70 945 841   4 675 916-     
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429   17 693 487   23 922 094   31 746 044   41 161 488   47 302 069 56 030 249   60 859 676   67 244 556   69 932 296   73 072 285   74 731 660   77 727 234   79 769 272   81 846 821   82 899 297   83 820 711   84 854 169   10 122 509   
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096   24 946 646   30 618 074   41 661 838   53 613 209   61 172 392 69 571 747   74 466 479   78 620 026   86 232 355   87 661 298   90 526 417   93 630 686   95 958 083   96 680 750   97 767 493   98 400 304   100 340 938 12 679 640   
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 23 866 174   32 358 907   37 460 021   50 201 114   61 169 740   71 066 389 79 775 327   82 715 242   87 322 036   87 733 933   92 768 060   97 096 875   100 890 058 103 708 609 106 037 078 107 559 192 109 380 846 110 841 184 23 107 251   
2003 769 845      2 212 022   3 772 127   7 521 103   14 918 550 22 334 592   28 990 287   38 513 052   49 109 185   57 134 413   63 035 749 69 285 788   75 625 896   78 697 051   83 748 345   88 527 431   92 857 836   96 087 196   98 771 111   99 877 682   101 623 726 102 760 108 103 857 336 25 160 285   
2004 812 119      2 246 467   5 061 713   11 334 302 19 487 406 27 548 810   40 376 945   48 230 562   61 727 550   72 501 748   79 107 878 83 624 466   86 695 449   92 584 983   98 228 145   102 852 387 105 495 532 108 063 915 109 558 887 111 452 759 112 433 545 113 006 580 113 680 107 26 984 658   
2005 509 627      1 351 807   2 936 518   8 051 538   12 881 737 21 428 300   29 683 515   41 055 309   53 575 798   63 967 190   71 611 719 74 957 466   81 767 883   88 625 359   93 869 753   97 963 256   101 350 982 103 761 977 105 637 302 106 779 925 106 810 842 106 861 717 106 536 545 31 579 079   
2006 526 864      1 841 235   5 043 862   10 860 470 22 317 030 28 783 259   39 648 750   48 094 227   60 286 032   68 279 969   71 055 378 77 308 775   82 963 569   87 760 962   91 860 760   94 865 774   98 045 745   100 831 922 102 908 798 103 832 044 104 334 846 104 783 293 105 190 301 34 134 923   
2007 670 926      2 512 008   4 701 870   9 787 798   15 632 953 23 294 188   35 522 475   46 243 452   57 750 310   62 098 797   69 442 162 76 169 987   81 513 249   85 799 861   89 574 742   92 817 954   95 256 349   97 615 608   98 082 178   98 667 806   98 649 828   99 058 627   99 398 858   37 300 061   
2008 437 577      1 458 651   4 020 558   12 065 305 22 025 266 32 541 630   39 719 013   47 251 511   52 468 999   60 077 276   67 941 882 74 638 894   79 858 897   84 298 725   88 074 245   91 506 650   92 948 642   94 602 972   95 341 759   95 747 728   96 223 903   96 627 073   96 930 756   44 461 757   
2009 372 907      985 838      4 120 617   9 610 390   16 686 438 23 337 975   29 405 359   34 460 997   39 862 508   44 843 108   49 190 403 52 860 163   55 639 667   58 152 473   60 360 761   62 426 759   63 280 894   64 406 200   64 859 196   65 295 912   65 448 327   65 563 951   65 601 963   31 140 967   
2010 66 268        136 381      420 236      973 357      2 375 480   3 809 040     4 463 242     5 184 612     5 713 411     6 165 255     6 549 508   6 872 908     7 129 893     7 331 401     7 488 432     7 628 426     7 750 880     7 870 489     7 965 257     8 054 632     8 097 473     8 118 242     8 118 242     3 655 000     

Total 298 949 261 

Total claims paid ($) to the end of development year - actual and forecast

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346     6 412 067     9 075 367     11 962 186   14 301 145   15 483 078 16 650 151 16 753 180 17 634 099   18 287 400   19 081 590   20 065 206   20 244 872   22 627 307   22 880 927   23 189 292   23 978 607   24 928 807   1 739 515     
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579   15 897 613   19 000 301   22 616 967   26 254 305   30 257 697 36 980 886 40 027 741 41 976 969   44 964 580   46 686 287   48 973 688   50 598 039   51 130 306   55 647 581   58 236 481   60 788 955   63 390 406   7 742 825     
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910     11 689 699   16 600 787   22 622 248   28 193 253   35 052 020 40 451 031 44 564 474 46 812 391   51 905 400   54 166 094   58 986 679   61 783 053   65 596 594   69 244 206   72 526 020   75 380 971   77 830 803   12 234 210   
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896   15 102 328   19 749 656   25 689 779   32 038 830   38 585 132 42 382 228 46 843 884 50 028 721   53 840 932   56 974 118   62 897 987   64 567 065   70 117 957   75 654 124   80 624 677   84 675 625   88 120 607   23 553 542   
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956   14 586 849   20 046 382   25 768 216   30 470 617   36 814 660 44 876 426 50 699 027 57 045 981   60 545 603   63 786 147   66 157 840   70 783 986   75 199 803   79 709 244   83 434 725   86 793 561   89 553 150   23 395 310   
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688   20 214 501   24 267 058   31 782 385   36 649 905   44 427 004 49 754 466 57 258 433 62 570 270   68 754 065   69 907 106   75 902 793   81 597 024   87 326 712   92 739 074   97 079 413   100 847 307 104 264 101 34 356 995   
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429   17 693 487   23 922 094   31 746 044   41 161 488   47 302 069 56 030 249 60 859 676 67 244 556   69 932 296   75 997 334   81 931 241   87 253 063   92 251 539   96 873 436   101 078 618 104 997 247 108 327 725 38 395 429   
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096   24 946 646   30 618 074   41 661 838   53 613 209   61 172 392 69 571 747 74 466 479 78 620 026   86 396 567   94 181 560   100 985 543 107 188 711 112 591 765 117 307 387 121 323 495 124 787 590 127 836 293 49 216 267   
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 23 866 174   32 358 907   37 460 021   50 201 114   61 169 740   71 066 389 79 775 327 82 715 242 89 942 964   97 001 489   103 669 188 109 966 337 115 193 809 119 945 775 124 113 607 128 009 637 130 975 004 133 510 822 50 795 579   
2003 769 845      2 212 022   3 772 127   7 521 103   14 918 550 22 334 592   28 990 287   38 513 052   49 109 185   57 134 413   63 035 749 69 285 788 75 429 317 81 078 489   86 700 447   92 046 048   96 826 526   101 153 834 104 819 272 108 019 089 110 954 474 113 352 262 115 407 232 46 121 444   
2004 812 119      2 246 467   5 061 713   11 334 302 19 487 406 27 548 810   40 376 945   48 230 562   61 727 550   72 501 748   79 107 878 87 450 962 94 845 239 101 757 970 108 516 237 114 938 408 120 492 494 124 847 765 128 744 694 131 915 161 134 462 895 136 641 715 138 424 551 59 316 672   
2005 509 627      1 351 807   2 936 518   8 051 538   12 881 737 21 428 300   29 683 515   41 055 309   53 575 798   63 967 190   74 843 492 84 121 420 92 153 788 99 847 421   107 263 390 114 425 573 120 659 417 125 826 369 130 135 733 133 910 228 137 164 559 139 645 989 141 788 058 77 820 868   
2006 526 864      1 841 235   5 043 862   10 860 470 22 317 030 28 783 259   39 648 750   48 094 227   60 286 032   70 426 534   79 710 529 87 837 612 95 011 701 101 867 582 108 431 055 114 776 448 120 294 522 124 754 388 128 337 859 131 210 089 133 732 830 135 716 209 137 279 266 76 993 235   
2007 670 926      2 512 008   4 701 870   9 787 798   15 632 953 23 294 188   35 522 475   46 243 452   56 226 870   65 585 726   73 614 061 80 219 777 85 963 621 91 354 682   96 679 863   101 651 238 105 734 940 108 696 772 110 994 871 112 848 405 114 501 562 115 703 376 116 522 138 70 278 686   
2008 437 577      1 458 651   4 020 558   12 065 305 22 025 266 32 541 630   39 719 013   48 746 582   57 411 045   65 100 157   71 821 045 77 543 836 82 686 008 87 141 260   91 481 473   95 847 968   98 889 369   101 394 656 103 384 765 105 076 894 106 066 666 106 530 831 106 530 831 66 811 818   
2009 372 907      985 838      4 120 617   9 610 390   16 686 438 23 337 975   30 695 684   37 661 978   44 644 731   51 119 958   56 829 159 61 414 903 65 667 768 69 447 549   73 254 387   76 899 986   79 557 189   81 433 513   82 779 888   83 667 002   84 041 511   84 041 511   84 041 511   60 703 536   
2010 66 268        136 381      420 236      973 357      2 375 480   2 959 006     3 507 322     3 986 485     4 459 097     4 907 602     5 303 893   5 573 559   5 804 244   5 985 816     6 145 954     6 303 524     6 454 993     6 574 321     6 674 902     6 725 432     6 725 432     6 725 432     6 725 432     4 349 952     

Total 703 825 882 

Total claims paid ($) to the end of development year - actual and forecast
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2011 

 

 

2006 

 

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346     6 412 067     9 075 367     11 962 186   14 301 145   15 483 078   16 650 151   16 753 180   17 634 099   18 287 400   19 081 590   20 065 206   20 244 872   21 388 477   22 318 351   23 049 618   23 704 392   24 356 931   4 112 060        
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579   15 897 613   19 000 301   22 616 967   26 254 305   30 257 697   36 980 886   40 027 741   41 976 969   44 964 580   46 686 287   48 973 688   52 920 100   56 634 748   60 287 222   63 589 203   66 627 609   69 435 849   20 462 161      
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910     11 689 699   16 600 787   22 622 248   28 193 253   35 052 020   40 451 031   44 564 474   46 812 391   51 905 400   54 166 094   59 098 677   63 433 423   67 476 777   71 149 998   74 680 775   77 795 269   80 408 253   26 242 159      
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896   15 102 328   19 749 656   25 689 779   32 038 830   38 585 132   42 382 228   46 843 884   50 028 721   53 840 932   59 371 579   64 593 771   69 366 861   74 011 646   78 289 110   82 341 121   85 931 674   89 151 679   35 310 747      
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956   14 586 849   20 046 382   25 768 216   30 470 617   36 814 660   44 876 426   50 699 027   57 045 981   63 823 137   70 319 137   75 886 449   80 754 812   85 017 887   89 070 971   92 899 213   96 198 922   99 127 821   42 081 840      
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688   20 214 501   24 267 058   31 782 385   36 649 905   44 427 004   49 754 466   57 258 433   63 878 047   70 623 057   77 294 278   82 943 069   87 979 789   92 717 931   97 137 566   101 123 660 104 584 434 107 525 638 50 267 205      
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429   17 693 487   23 922 094   31 746 044   41 161 488   47 302 069   56 030 249   63 088 116   69 903 935   77 080 369   83 735 862   89 810 892   95 148 901   100 195 609 104 457 330 108 431 102 111 936 382 114 754 710 58 724 461      
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096   24 946 646   30 618 074   41 661 838   53 613 209   61 172 392   71 201 915   80 792 661   90 282 400   99 664 793   109 449 588 118 096 897 125 529 558 132 161 696 138 023 684 143 129 338 147 115 507 150 259 093 89 086 701      
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 23 866 174   32 358 907   37 460 021   50 201 114   61 169 740   73 506 313   85 543 428   96 719 430   107 250 217 117 750 345 127 948 347 136 566 637 143 400 339 149 686 899 155 155 240 160 182 205 164 258 964 167 443 635 106 273 895    
2003 769 845      2 212 022   3 772 127   7 521 103   14 918 550 22 334 592   28 990 287   38 513 052   49 109 185   61 522 790   73 681 938   85 007 063   95 473 361   105 638 559 115 542 749 125 235 930 132 166 651 138 327 838 144 249 229 149 294 860 153 883 088 157 545 100 160 171 562 111 062 377    
2004 812 119      2 246 467   5 061 713   11 334 302 19 487 406 27 548 810   40 376 945   48 230 562   59 229 106   71 053 266   82 122 027   92 145 314   101 453 693 110 233 973 118 797 239 127 036 581 132 716 754 137 734 599 142 255 094 145 962 804 148 643 523 150 549 823 151 715 830 103 485 268    
2005 509 627      1 351 807   2 936 518   8 051 538   12 881 737 21 428 300   29 683 515   39 294 786   49 401 353   59 393 612   68 485 409   76 956 444   84 837 008   92 096 488   99 026 780   105 958 825 111 163 423 115 499 424 119 313 561 122 204 839 124 437 634 125 245 023 125 245 023 95 561 508      
2006 526 864      1 841 235   5 043 862   10 860 470 22 317 030 28 783 259   40 311 554   51 902 155   62 848 522   73 283 963   82 809 432   91 281 103   98 774 018   105 896 440 112 597 330 119 560 357 124 611 599 128 858 624 132 208 966 134 329 241 135 726 708 135 726 708 135 726 708 106 943 449    
2007 670 926      2 512 008   4 701 870   9 787 798   15 632 953 22 749 913   31 563 403   39 737 411   47 837 705   55 651 852   62 409 077   68 399 868   73 999 926   79 284 948   84 759 336   90 084 847   93 563 533   95 535 966   96 705 473   97 246 120   97 246 120   97 246 120   97 246 120   81 613 168      
2008 437 577      1 458 651   4 020 558   12 065 305 17 790 632 24 228 479   31 602 747   39 169 638   46 452 867   52 951 363   58 373 323   63 365 209   67 968 226   72 596 730   77 618 739   82 444 921   85 061 785   86 531 907   87 508 784   87 508 784   87 508 784   87 508 784   87 508 784   75 443 479      
2009 372 907      985 838      4 120 617   7 779 265   11 824 644 16 141 996   21 323 272   26 405 145   31 525 144   35 815 214   39 437 631   43 047 369   46 462 865   49 779 274   53 114 611   56 300 886   58 129 708   58 645 162   58 645 162   58 645 162   58 645 162   58 645 162   58 645 162   54 524 545      
2010 66 268        136 381      264 423      412 633      545 181      680 836        779 637        908 962        1 007 146     1 141 770     1 218 281     1 326 183     1 400 911     1 474 264     1 541 584     1 603 403     1 650 761     1 650 761     1 650 761     1 650 761     1 650 761     1 650 761     1 650 761     1 514 379        

Total 1 062 709 404 

Total claims paid ($) to the end of development year - actual and forecast

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346   6 412 067   9 075 367   11 962 186 14 301 145 15 483 078 16 650 151 16 753 180 18 891 593 20 865 171 22 698 656 24 038 521 25 044 531 25 944 925 26 662 274 27 197 047 27 680 610 28 038 393 11 285 213   
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579 15 897 613 19 000 301 22 616 967 26 254 305 30 257 697 36 980 886 43 080 039 49 168 483 55 650 257 61 531 016 66 877 454 71 504 932 74 960 208 77 972 412 80 622 610 82 819 084 84 693 468 47 712 582   
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910   11 689 699 16 600 787 22 622 248 28 193 253 35 052 020 41 887 725 48 790 412 55 550 151 62 163 498 68 427 384 73 270 784 76 917 718 80 063 504 82 775 549 84 972 619 86 788 171 88 001 346 52 949 326   
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896 15 102 328 19 749 656 25 689 779 32 038 830 39 347 907 47 215 213 54 737 472 61 909 180 68 430 975 74 582 992 79 520 962 84 000 949 87 916 572 91 301 196 94 165 576 96 526 145 98 319 408 66 280 578   
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956 14 586 849 20 046 382 25 768 216 32 045 316 40 087 509 48 202 753 55 775 647 63 303 930 70 094 787 76 401 486 81 459 612 85 573 165 89 176 978 92 477 855 95 279 243 97 505 848 98 985 485 73 217 269   
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688 20 214 501 24 267 058 30 461 001 37 518 829 44 918 238 52 184 421 58 991 666 65 574 462 71 549 163 77 366 362 82 033 033 85 500 116 88 426 165 90 986 690 93 027 346 94 429 797 95 287 140 71 020 082   
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429 17 693 487 23 331 993 30 813 672 38 749 200 46 648 943 54 262 180 61 458 145 67 847 573 74 027 806 80 114 128 84 793 271 88 373 384 91 442 884 93 816 946 95 288 298 96 132 428 96 132 428 78 438 942   
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096 24 729 510 31 527 157 38 778 800 45 961 576 53 288 914 60 393 947 66 781 375 72 804 900 78 687 046 84 502 637 88 907 060 91 905 466 94 393 320 96 275 313 97 149 427 97 149 427 97 149 427 77 958 331   
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 21 270 380 26 910 045 32 574 526 38 499 487 45 143 993 51 405 358 57 009 116 62 414 891 67 690 958 72 923 728 78 158 198 81 958 950 84 145 487 85 630 165 86 359 640 86 359 640 86 359 640 86 359 640 70 128 891   
2003 769 845      2 212 022   3 772 127   7 521 103   11 374 998 15 483 876 19 228 864 23 328 990 27 410 994 32 255 650 36 282 011 40 061 493 43 791 425 47 470 337 51 148 485 54 826 633 57 135 692 58 310 402 58 760 846 58 760 846 58 760 846 58 760 846 58 760 846 51 239 743   
2004 812 119      2 246 467   5 061 713   8 090 650   11 686 502 14 684 921 17 626 471 20 782 051 23 747 677 27 944 356 31 407 189 34 854 664 38 253 628 41 653 039 45 052 450 48 451 861 50 055 671 50 546 980 50 546 980 50 546 980 50 546 980 50 546 980 50 546 980 45 485 267   
2005 509 627      1 351 807   2 945 091   5 050 142   7 251 507   9 198 567   11 079 260 13 332 359 15 338 897 18 444 501 20 839 376 23 158 038 25 478 380 27 798 723 30 119 066 32 439 409 33 230 733 33 230 733 33 230 733 33 230 733 33 230 733 33 230 733 33 230 733 31 878 926   
2006 526 864      1 739 330   3 181 337   4 776 263   6 761 186   8 305 083   9 917 765   11 340 221 12 779 456 14 605 477 16 099 334 17 613 624 19 127 913 20 642 203 22 156 492 23 670 781 23 670 781 23 670 781 23 670 781 23 670 781 23 670 781 23 670 781 23 670 781 23 143 917   
2007 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                
2008 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                
2009 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                
2010 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                

Total 700 739 067 

Total claims paid ($) to the end of development year - actual and forecast
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9.4.2.2.2. Forecasts of incurred 
2016 

 
 
2014 

  

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743   26 049 777   22 302 587   24 397 608   24 933 717   24 911 070 24 621 799   25 052 897   24 387 934   25 165 890   25 602 334   26 620 987   27 941 558   25 066 395   24 432 426   25 594 678   25 406 914   25 439 358   1 254 293     
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938   51 443 543   48 901 125   50 610 693   53 132 498   55 163 766 54 100 332   57 263 654   59 974 035   65 135 092   65 429 517   62 472 685   59 231 158   61 085 905   62 813 008   64 619 050   64 916 166   63 757 222   6 753 113     
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376   61 934 993   55 356 013   55 174 437   54 449 055   56 455 203 59 352 533   66 542 690   67 687 083   70 334 891   72 742 675   66 534 324   72 092 968   74 596 410   77 414 724   77 469 194   76 457 402   75 194 028   6 092 812     
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117   64 505 637   57 849 342   59 040 249   61 069 922   63 718 647 65 514 138   70 358 924   75 164 139   77 160 609   71 599 617   74 604 751   78 832 768   81 134 716   80 992 013   79 527 139   78 377 819   76 877 218   5 257 378     
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294   65 452 004   54 825 999   57 955 603   60 559 700   75 246 730 80 495 913   83 517 519   82 014 886   74 757 578   75 258 337   75 124 198   82 043 829   84 125 463   83 337 809   82 545 511   81 490 063   79 567 055   8 405 950     
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364   66 099 963   59 456 547   64 952 799   74 388 405   85 785 796 87 893 067   83 004 246   78 453 449   82 044 480   83 606 990   88 541 498   89 111 012   88 884 019   88 083 219   87 101 230   86 281 411   85 369 056   9 747 298     
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735   61 332 185   60 911 821   72 758 312   80 898 584   80 758 390 80 152 740   77 500 087   78 051 510   79 068 949   84 718 535   85 134 396   83 886 650   82 813 978   81 203 193   79 672 295   78 274 763   76 837 548   2 105 889     
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724   81 425 754   82 361 209   96 238 127   99 601 436   96 311 717 87 811 406   90 407 519   93 950 595   102 675 617 104 516 066 101 044 605 98 282 722   96 816 916   95 560 897   93 884 980   93 146 268   92 853 769   5 192 471     
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 81 217 520   83 228 525   94 574 915   101 665 869 100 099 948 91 208 509 92 826 509   94 825 982   102 458 598 105 439 493 103 513 048 100 782 170 99 053 505   97 663 292   96 507 195   95 174 546   94 748 077   94 091 533   6 357 601     
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485 85 460 733   95 738 649   101 964 701 97 287 924   84 590 684   86 237 834 85 764 419   93 047 109   95 710 615   93 103 257   89 877 514   87 601 576   85 507 216   84 289 254   83 539 053   81 884 883   81 205 057   80 671 215   1 974 164     
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614 111 397 008 110 585 142 101 843 285 95 818 006   96 621 687   97 787 807 104 403 799 106 014 692 103 202 450 100 018 292 97 112 136   94 380 566   92 384 409   91 506 827   91 148 451   90 151 039   89 522 083   88 918 424   2 222 976     
2005 13 296 154 35 928 219 49 225 566 63 527 170 80 880 226 91 624 723   85 446 968   77 265 401   85 015 842   88 176 759   91 469 746 93 564 492   90 479 617   86 331 507   82 993 086   80 191 648   78 076 853   76 858 795   75 916 191   75 469 255   74 513 794   73 782 608   72 836 971   2 120 495-     
2006 22 256 213 48 097 250 62 743 804 83 357 713 96 147 273 104 089 468 87 405 357   86 172 259   86 916 292   91 463 741   93 572 601 89 437 987   84 817 712   81 946 286   79 304 372   77 035 955   75 418 990   74 153 296   73 598 169   73 109 674   72 389 516   72 002 608   71 623 127   567 750        
2007 19 586 963 47 169 049 66 896 340 76 261 682 84 225 171 85 973 038   79 791 545   79 610 555   89 264 285   92 468 291   88 623 800 84 067 004   79 336 371   76 462 859   74 070 156   72 137 424   70 413 823   69 244 164   68 512 784   67 943 255   67 304 311   66 909 873   66 514 808   4 416 010     
2008 23 441 702 61 042 168 73 074 376 83 852 295 83 094 805 83 207 042   79 449 123   84 834 047   89 292 714   84 827 381   79 633 353 74 703 581   66 660 079   62 784 700   60 181 886   57 950 705   55 686 842   54 597 064   53 867 955   53 259 743   52 558 669   52 208 581   51 718 089   750 910-        
2009 17 193 212 38 002 433 50 937 746 48 829 445 58 044 114 58 744 756   62 895 252   69 006 711   63 189 354   58 896 112   55 342 084 51 518 832   46 282 717   44 555 893   42 815 955   41 399 889   39 780 886   39 088 529   38 775 866   38 605 295   38 570 841   38 544 042   38 509 457   4 048 460     
2010 1 136 121   2 133 857   1 612 655   4 909 603   6 539 149   6 426 980     7 370 584     6 951 485     6 503 980     6 217 414     5 953 701   5 637 754     5 482 893     5 386 969     5 325 527     5 258 504     5 199 486     5 198 447     5 190 358     5 188 362     5 195 097     5 205 464     5 205 464     742 222        

Total 62 266 980   

Total claims incurred ($) to the end of development year - actual and forecast

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743   26 049 777   22 302 587   24 397 608   24 933 717   24 911 070 24 621 799 25 052 897 24 387 934   25 165 890   25 602 334   26 620 987   27 941 558   25 066 395   24 432 426   25 594 678   24 295 010   19 532 917   3 656 374-     
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938   51 443 543   48 901 125   50 610 693   53 132 498   55 163 766 54 100 332 57 263 654 59 974 035   65 135 092   65 429 517   62 472 685   59 231 158   61 085 905   62 813 008   58 694 975   53 760 720   49 303 868   6 343 713-     
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376   61 934 993   55 356 013   55 174 437   54 449 055   56 455 203 59 352 533 66 542 690 67 687 083   70 334 891   72 742 675   66 534 324   72 092 968   74 596 410   70 513 632   65 779 261   60 967 483   56 098 651   9 497 943-     
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117   64 505 637   57 849 342   59 040 249   61 069 922   63 718 647 65 514 138 70 358 924 75 164 139   77 160 609   71 599 617   74 604 751   78 832 768   75 334 206   70 559 430   65 191 634   59 002 391   52 591 351   11 975 714-   
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294   65 452 004   54 825 999   57 955 603   60 559 700   75 246 730 80 495 913 83 517 519 82 014 886   74 757 578   75 258 337   75 124 198   71 498 551   67 556 236   63 215 121   58 231 137   52 086 982   47 537 163   18 620 677-   
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364   66 099 963   59 456 547   64 952 799   74 388 405   85 785 796 87 893 067 83 004 246 78 453 449   82 044 480   83 606 990   80 498 414   78 085 756   75 115 848   70 691 231   65 280 181   60 327 724   55 803 400   14 103 706-   
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735   61 332 185   60 911 821   72 758 312   80 898 584   80 758 390 80 152 740 77 500 087 78 051 510   79 068 949   75 324 389   71 573 306   68 884 809   65 343 009   60 191 467   55 922 622   52 196 692   49 209 937   20 722 359-   
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724   81 425 754   82 361 209   96 238 127   99 601 436   96 311 717 87 811 406 90 407 519 93 950 595   89 673 691   84 126 512   80 371 359   76 655 514   72 561 421   65 920 005   59 893 991   55 554 353   51 960 224   26 659 802-   
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 81 217 520   83 228 525   94 574 915   101 665 869 100 099 948 91 208 509 92 826 509 94 825 982 90 046 129   84 710 917   79 396 605   75 434 379   71 854 041   68 510 050   65 438 213   62 413 793   59 768 696   57 636 686   25 078 556-   
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485 85 460 733   95 738 649   101 964 701 97 287 924   84 590 684   86 237 834 85 764 419 81 320 458 76 608 710   71 200 065   66 155 897   61 134 295   57 023 669   47 453 262   44 374 151   41 535 723   39 339 081   37 981 844   31 303 944-   
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614 111 397 008 110 585 142 101 843 285 95 818 006   96 621 687   97 787 807 93 708 246 88 769 366 84 265 492   79 540 060   74 691 724   67 598 777   65 097 389   63 058 269   60 577 590   58 479 847   56 656 875   55 229 890   23 877 988-   
2005 13 296 154 35 928 219 49 225 566 63 527 170 80 880 226 91 624 723   85 446 968   77 265 401   85 015 842   88 176 759   83 400 237 79 488 198 74 316 274 69 253 887   64 076 249   55 755 986   52 358 652   49 556 155   47 039 873   44 220 535   41 651 065   39 854 202   38 519 247   25 447 943-   
2006 22 256 213 48 097 250 62 743 804 83 357 713 96 147 273 104 089 468 87 405 357   86 172 259   86 916 292   81 768 839   76 588 633 70 936 959 66 726 468 62 296 028   57 679 171   51 412 370   47 996 948   45 685 199   43 575 570   41 281 863   39 770 083   38 475 131   37 715 011   22 571 021-   
2007 19 586 963 47 169 049 66 896 340 76 261 682 84 225 171 85 973 038   79 791 545   79 610 555   75 531 187   70 296 663   65 994 180 60 589 325 56 558 577 52 856 384   49 195 519   45 316 991   41 780 631   38 839 562   36 604 099   34 615 702   32 826 326   31 237 801   30 442 181   15 801 271-   
2008 23 441 702 61 042 168 73 074 376 83 852 295 83 094 805 83 207 042   79 449 123   73 763 649   67 968 384   63 492 125   59 283 871 52 536 015 48 792 149 45 507 114   41 982 202   37 393 538   34 894 025   33 051 088   31 447 032   29 749 558   28 750 351   28 095 261   28 095 261   11 623 752-   
2009 17 193 212 38 002 433 50 937 746 48 829 445 58 044 114 58 744 756   54 370 082   48 877 936   44 852 499   40 938 758   37 992 210 32 908 215 30 795 791 28 735 503   26 045 162   23 070 249   21 293 258   20 386 155   19 442 285   18 382 344   17 876 199   17 876 199   17 876 199   5 461 776-     
2010 1 136 121   2 133 857   1 612 655   4 909 603   6 539 149   6 601 663     6 264 174     5 929 098     5 649 816     5 439 547     5 185 851   5 068 821   4 973 014   4 901 667     4 805 266     4 713 869     4 657 836     4 595 963     4 542 831     4 498 588     4 498 588     4 498 588     4 498 588     2 123 109     

Total 270 623 431- 

Total claims incurred ($) to the end of development year - actual and forecast



Machine Learning & Traditional Methods Synergy in Non-Life reserving 
- 

ASTIN 2018 Working Party 

 
109 | P a g e   
 

2011 

 

2006 

  

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743   26 049 777   22 302 587   24 397 608   24 933 717   24 911 070   24 621 799   25 052 897   24 387 934   25 165 890   25 602 334   26 620 987   27 941 558   28 264 055   28 733 551   29 672 535   31 209 420   31 187 313   10 942 442      
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938   51 443 543   48 901 125   50 610 693   53 132 498   55 163 766   54 100 332   57 263 654   59 974 035   65 135 092   65 429 517   62 472 685   61 191 990   58 811 697   57 051 230   55 007 640   52 771 929   50 734 741   1 761 054        
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376   61 934 993   55 356 013   55 174 437   54 449 055   56 455 203   59 352 533   66 542 690   67 687 083   70 334 891   72 742 675   70 271 402   66 098 552   62 154 748   58 480 469   54 609 470   50 925 327   47 195 513   6 970 581-        
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117   64 505 637   57 849 342   59 040 249   61 069 922   63 718 647   65 514 138   70 358 924   75 164 139   77 160 609   74 402 074   69 829 790   65 266 590   60 748 002   56 603 796   52 211 723   48 120 545   43 930 678   9 910 254-        
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294   65 452 004   54 825 999   57 955 603   60 559 700   75 246 730   80 495 913   83 517 519   82 014 886   81 158 047   78 022 752   75 462 805   72 578 143   69 620 045   66 913 904   64 221 727   61 668 868   59 059 963   2 013 982        
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364   66 099 963   59 456 547   64 952 799   74 388 405   85 785 796   87 893 067   83 004 246   80 310 664   76 560 422   71 539 523   67 357 078   63 162 947   59 417 554   55 923 738   51 954 743   48 084 592   43 957 719   13 300 714-      
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735   61 332 185   60 911 821   72 758 312   80 898 584   80 758 390   80 152 740   78 643 394   75 601 562   71 687 142   65 456 949   61 410 935   58 028 523   54 677 517   51 304 006   47 499 259   43 558 660   39 571 427   16 458 822-      
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724   81 425 754   82 361 209   96 238 127   99 601 436   96 311 717   95 480 521   94 226 587   92 489 239   89 954 300   86 068 411   82 879 996   80 491 784   78 586 904   77 004 607   75 273 801   73 887 730   72 237 099   11 064 707      
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 81 217 520   83 228 525   94 574 915   101 665 869 100 099 948 99 269 649   96 296 474   93 700 248   91 053 991   87 345 983   81 732 559   78 129 210   75 059 598   71 986 854   69 087 537   66 061 088   63 774 945   61 735 858   566 118           
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485 85 460 733   95 738 649   101 964 701 97 287 924   97 042 377   95 748 218   94 556 266   93 630 178   92 133 559   89 841 896   85 856 302   83 622 773   81 343 131   79 388 345   77 751 109   76 166 398   75 055 151   74 215 734   25 106 549      
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614 111 397 008 110 585 142 101 843 285 102 648 911 102 698 146 102 694 595 102 377 459 102 107 340 101 357 321 100 327 503 97 850 710   96 596 123   95 623 969   94 660 870   93 951 953   93 377 586   92 981 970   92 670 269   44 439 707      
2005 13 296 154 35 928 219 49 225 566 63 527 170 80 880 226 91 624 723   85 446 968   81 821 059   80 616 109   80 242 400   79 592 202   79 176 918   78 747 237   78 228 438   78 069 953   76 514 585   75 655 375   74 748 506   73 886 576   73 564 855   73 355 758   73 275 092   73 275 092   43 591 577      
2006 22 256 213 48 097 250 62 743 804 83 357 713 96 147 273 104 089 468 101 205 532 95 796 247   94 506 965   93 323 110   92 129 399   91 114 377   90 567 670   90 036 385   89 431 845   87 164 983   85 875 572   84 427 113   83 326 344   82 832 569   82 410 355   82 410 355   82 410 355   53 627 096      
2007 19 586 963 47 169 049 66 896 340 76 261 682 84 225 171 85 817 021   81 064 535   75 503 822   74 073 433   72 923 562   71 826 504   71 118 382   70 965 566   70 563 500   69 907 938   67 960 471   66 993 453   66 363 124   65 759 799   65 715 075   65 715 075   65 715 075   65 715 075   50 082 122      
2008 23 441 702 61 042 168 73 074 376 83 852 295 87 501 937 88 228 175   85 398 692   81 232 993   79 824 675   79 034 587   77 978 601   77 359 438   77 257 562   76 975 925   76 285 927   73 766 421   72 499 267   71 608 572   70 774 998   70 774 998   70 774 998   70 774 998   70 774 998   58 709 693      
2009 17 193 212 38 002 433 50 937 746 52 578 746 53 696 313 54 063 818   52 156 842   49 219 638   48 532 229   47 827 766   47 366 285   47 135 652   47 099 163   46 947 893   46 431 654   45 659 117   45 433 009   45 360 764   45 360 764   45 360 764   45 360 764   45 360 764   45 360 764   41 240 146      
2010 1 136 121   2 133 857   2 212 660   2 212 025   2 194 832   2 152 382     1 930 913     1 722 094     1 664 126     1 601 464     1 585 453     1 554 590     1 535 801     1 517 429     1 497 309     1 475 659     1 472 048     1 472 048     1 472 048     1 472 048     1 472 048     1 472 048     1 472 048     1 335 667        

Total 297 840 489    

Total claims incurred ($) to the end of development year - actual and forecast

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743 26 049 777 22 302 587 24 397 608 24 933 717 24 911 070 24 621 799 25 052 897 25 190 291 24 843 238 24 363 044 24 017 215 23 888 461 23 996 711 24 078 720 24 245 496 24 387 679 24 565 646 7 812 467     
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938 51 443 543 48 901 125 50 610 693 53 132 498 55 163 766 54 100 332 53 369 562 53 087 166 52 601 714 51 965 180 51 703 887 51 816 587 51 574 172 51 544 981 51 497 926 51 695 045 51 789 048 14 808 163   
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376 61 934 993 55 356 013 55 174 437 54 449 055 56 455 203 55 189 143 51 790 574 48 606 230 45 452 834 42 076 421 40 136 930 38 791 796 37 780 537 36 743 723 36 359 873 36 165 534 36 165 463 1 113 443     
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117 64 505 637 57 849 342 59 040 249 61 069 922 58 640 864 55 196 663 51 943 553 48 618 839 45 293 425 41 917 272 40 048 718 38 595 254 37 291 991 36 271 706 35 348 068 34 691 557 34 479 883 2 441 053     
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294 65 452 004 54 825 999 57 955 603 54 043 642 50 143 104 45 222 903 40 033 200 34 664 092 29 169 555 23 629 829 20 629 881 19 325 496 18 625 316 18 028 381 17 579 231 17 242 789 16 967 845 8 800 371-     
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364 66 099 963 59 456 547 58 284 886 54 030 965 50 302 462 45 895 079 41 584 673 37 187 440 32 927 567 28 664 437 26 623 401 25 359 226 24 777 251 24 360 510 24 155 086 23 967 441 23 820 421 446 637-        
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735 61 332 185 53 936 799 49 002 779 44 618 383 41 186 469 37 485 878 33 542 278 29 836 416 26 324 409 22 471 123 20 472 375 19 695 326 19 233 467 18 878 488 18 609 229 18 389 116 18 389 116 695 629        
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724 75 240 101 62 659 566 56 196 918 51 174 667 46 615 253 41 483 486 36 502 852 31 735 222 26 486 716 21 281 346 17 937 925 16 062 311 15 217 273 14 913 165 14 784 831 14 784 831 14 784 831 4 406 265-     
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 76 627 358 71 327 756 59 987 191 53 362 762 47 417 675 43 077 861 39 826 708 35 404 879 30 997 321 26 491 746 21 955 652 20 077 486 19 386 187 19 148 004 19 030 797 19 030 797 19 030 797 19 030 797 2 800 048     
2003 23 272 575 46 129 306 55 251 952 67 031 626 69 236 184 68 594 358 62 798 615 51 392 619 45 295 947 41 107 955 44 149 575 42 560 281 41 082 658 38 769 525 36 422 498 34 075 470 34 354 963 35 790 333 35 656 504 35 656 504 35 656 504 35 656 504 35 656 504 28 135 401   
2004 21 393 949 48 047 041 62 660 447 63 669 128 62 874 941 61 353 600 54 867 979 44 462 425 39 987 839 33 657 258 27 296 802 20 822 289 13 226 782 5 547 941   2 130 900-   9 809 742-   14 439 106- 14 623 096- 14 623 096- 14 623 096- 14 623 096- 14 623 096- 14 623 096- 19 684 809-   
2005 13 296 154 35 928 219 39 627 493 40 198 171 40 245 835 39 974 357 36 180 383 28 252 351 25 673 633 20 220 110 16 964 082 12 967 193 8 821 857   4 676 522   531 186      3 614 149-   4 669 385-   4 669 385-   4 669 385-   4 669 385-   4 669 385-   4 669 385-   4 669 385-   6 021 192-     
2006 22 256 213 35 318 782 35 444 327 35 224 482 34 900 739 33 899 874 28 535 167 22 245 046 20 347 029 16 306 288 13 935 377 10 733 709 7 532 041   4 330 373   1 128 705   2 072 963-   2 072 963-   2 072 963-   2 072 963-   2 072 963-   2 072 963-   2 072 963-   2 072 963-   2 599 827-     
2007 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                
2008 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                
2009 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                
2010 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                

Total 15 847 102   

Total claims incurred ($) to the end of development year - actual and forecast
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9.4.2.3. Neural Networks 
9.4.2.3.1. Forecasts of paid 

2016 

 

2014 

 

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346     6 412 067     9 075 367     11 962 186   14 301 145   15 483 078 16 650 151   16 753 180   17 634 099   18 287 400   19 081 590   20 065 206   20 244 872   22 627 307   22 880 927   23 189 292   23 604 122   24 185 065   -                
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579   15 897 613   19 000 301   22 616 967   26 254 305   30 257 697 36 980 886   40 027 741   41 976 969   44 964 580   46 686 287   48 973 688   50 598 039   51 130 306   55 647 581   56 471 294   57 004 109   59 298 484   2 294 375     
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910     11 689 699   16 600 787   22 622 248   28 193 253   35 052 020 40 451 031   44 564 474   46 812 391   51 905 400   54 166 094   58 986 679   61 783 053   65 596 594   66 459 669   69 101 217   71 617 093   73 720 442   4 619 226     
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896   15 102 328   19 749 656   25 689 779   32 038 830   38 585 132 42 382 228   46 843 884   50 028 721   53 840 932   56 974 118   62 897 987   64 567 065   70 293 819   71 619 839   74 535 712   76 946 603   78 945 775   7 325 935     
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956   14 586 849   20 046 382   25 768 216   30 470 617   36 814 660 44 876 426   50 699 027   57 045 981   60 545 603   63 786 147   66 157 840   69 351 883   71 161 106   74 726 708   77 662 812   80 081 336   82 084 833   10 923 728   
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688   20 214 501   24 267 058   31 782 385   36 649 905   44 427 004 49 754 466   57 258 433   62 570 270   68 754 065   69 907 106   73 900 427   75 621 758   79 156 670   82 023 645   84 350 971   86 243 905   87 794 630   12 172 873   
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429   17 693 487   23 922 094   31 746 044   41 161 488   47 302 069 56 030 249   60 859 676   67 244 556   69 932 296   73 072 285   74 731 660   79 131 589   82 604 460   85 410 117   87 655 699   89 474 510   90 963 549   16 231 890   
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096   24 946 646   30 618 074   41 661 838   53 613 209   61 172 392 69 571 747   74 466 479   78 620 026   86 232 355   87 661 298   92 840 100   96 833 334   99 934 536   102 401 133 104 349 225 105 894 657 107 111 956 19 450 659   
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 23 866 174   32 358 907   37 460 021   50 201 114   61 169 740   71 066 389 79 775 327   82 715 242   87 322 036   87 733 933   93 520 807   98 307 448   101 890 807 104 653 008 106 841 997 108 543 416 109 880 969 110 911 680 23 177 748   
2003 769 845      2 212 022   3 772 127   7 521 103   14 918 550 22 334 592   28 990 287   38 513 052   49 109 185   57 134 413   63 035 749 69 285 788   75 625 896   78 697 051   84 356 658   89 073 967   92 967 188   95 849 885   98 054 285   99 792 885   101 156 577 102 222 869 103 007 618 24 310 567   
2004 812 119      2 246 467   5 061 713   11 334 302 19 487 406 27 548 810   40 376 945   48 230 562   61 727 550   72 501 748   79 107 878 83 624 466   86 695 449   92 636 350   97 555 520   101 606 665 104 928 650 107 369 767 109 223 356 110 657 217 111 756 357 112 548 379 113 125 057 26 429 608   
2005 509 627      1 351 807   2 936 518   8 051 538   12 881 737 21 428 300   29 683 515   41 055 309   53 575 798   63 967 190   71 611 719 74 957 466   81 237 461   86 434 461   90 715 880   94 228 046   97 081 655   99 217 296   100 854 915 102 108 082 103 052 597 103 741 871 104 198 794 29 241 329   
2006 526 864      1 841 235   5 043 862   10 860 470 22 317 030 28 783 259   39 648 750   48 094 227   60 286 032   68 279 969   71 055 378 77 246 707   82 300 078   86 434 217   89 816 758   92 591 785   94 860 583   96 495 887   97 706 811   98 603 053   99 228 607   99 653 918   99 902 965   28 847 587   
2007 670 926      2 512 008   4 701 870   9 787 798   15 632 953 23 294 188   35 522 475   46 243 452   57 750 310   62 098 797   69 104 242 74 828 899   79 505 998   83 335 210   86 468 606   89 027 298   91 100 418   92 610 126   93 659 917   94 397 904   94 911 289   95 250 308   95 459 427   33 360 630   
2008 437 577      1 458 651   4 020 558   12 065 305 22 025 266 32 541 630   39 719 013   47 251 511   52 468 999   60 471 311   66 965 666 72 252 106   76 549 999   80 028 078   82 828 880   85 086 497   86 882 265   88 121 415   88 976 849   89 569 054   89 941 320   90 127 460   90 215 300   37 746 301   
2009 372 907      985 838      4 120 617   9 610 390   16 686 438 23 337 975   29 405 359   34 460 997   41 301 302   46 695 268   50 923 732 54 269 711   56 918 879   59 019 596   60 675 385   61 961 242   62 944 031   63 532 543   63 835 126   63 988 797   64 051 501   64 048 479   64 031 065   29 570 069   
2010 66 268        136 381      420 236      973 357      2 375 480   3 809 040     4 463 242     5 728 749     6 717 894     7 473 078     8 040 086   8 451 830     8 741 716     8 944 523     9 079 536     9 168 662     9 224 301     9 250 258     9 251 979     9 239 189     9 220 211     9 203 374     9 203 374     4 740 132     

Total 310 442 657 

Total claims paid ($) to the end of development year - actual and forecast

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346     6 412 067     9 075 367     11 962 186   14 301 145   15 483 078 16 650 151 16 753 180 17 634 099 18 287 400 19 081 590 20 065 206 20 244 872   22 627 307   22 880 927   23 189 292   24 002 573   24 679 300   1 490 008     
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579   15 897 613   19 000 301   22 616 967   26 254 305   30 257 697 36 980 886 40 027 741 41 976 969 44 964 580 46 686 287 48 973 688 50 598 039   51 130 306   55 647 581   57 714 502   59 411 713   60 802 622   5 155 041     
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910     11 689 699   16 600 787   22 622 248   28 193 253   35 052 020 40 451 031 44 564 474 46 812 391 51 905 400 54 166 094 58 986 679 61 783 053   65 596 594   67 969 402   69 930 757   71 533 944   72 810 085   7 213 492     
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896   15 102 328   19 749 656   25 689 779   32 038 830   38 585 132 42 382 228 46 843 884 50 028 721 53 840 932 56 974 118 62 897 987 64 567 065   67 529 835   69 981 887   72 002 322   73 634 826   74 896 794   10 329 729   
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956   14 586 849   20 046 382   25 768 216   30 470 617   36 814 660 44 876 426 50 699 027 57 045 981 60 545 603 63 786 147 66 157 840 69 438 865   72 161 869   74 424 508   76 266 118   77 721 400   78 845 259   12 687 419   
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688   20 214 501   24 267 058   31 782 385   36 649 905   44 427 004 49 754 466 57 258 433 62 570 270 68 754 065 69 907 106 73 392 826 76 166 050   78 418 410   80 213 425   81 608 169   82 669 656   83 472 249   13 565 143   
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429   17 693 487   23 922 094   31 746 044   41 161 488   47 302 069 56 030 249 60 859 676 67 244 556 69 932 296 74 283 328 77 694 616 80 401 940   82 604 799   84 335 694   85 681 021   86 715 781   87 488 171   17 555 875   
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096   24 946 646   30 618 074   41 661 838   53 613 209   61 172 392 69 571 747 74 466 479 78 620 026 83 343 379 87 369 053 90 474 277 92 875 371   94 780 843   96 252 106   97 376 488   98 202 960   98 819 008   20 198 982   
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 23 866 174   32 358 907   37 460 021   50 201 114   61 169 740   71 066 389 79 775 327 82 715 242 87 677 564 91 895 823 95 418 867 98 033 738 99 991 519   101 526 864 102 680 254 103 551 548 104 168 363 104 594 165 21 878 922   
2003 769 845      2 212 022   3 772 127   7 521 103   14 918 550 22 334 592   28 990 287   38 513 052   49 109 185   57 134 413   63 035 749 69 285 788 74 161 216 78 365 449 81 949 068 84 930 445 87 103 483 88 722 904   89 965 650   90 905 494   91 621 505   92 124 534   92 460 074   23 174 286   
2004 812 119      2 246 467   5 061 713   11 334 302 19 487 406 27 548 810   40 376 945   48 230 562   61 727 550   72 501 748   79 107 878 84 129 818 88 431 804 92 080 205 95 134 303 97 643 304 99 444 255 100 751 619 101 733 325 102 454 233 102 927 467 103 244 588 103 437 782 24 329 904   
2005 509 627      1 351 807   2 936 518   8 051 538   12 881 737 21 428 300   29 683 515   41 055 309   53 575 798   63 967 190   69 324 200 73 922 794 77 843 901 81 155 558 83 918 987 86 185 395 87 842 001 89 078 447   89 998 103   90 683 242   91 189 474   91 509 749   91 691 311   27 724 121   
2006 526 864      1 841 235   5 043 862   10 860 470 22 317 030 28 783 259   39 648 750   48 094 227   60 286 032   65 577 783   70 123 651 74 017 577 77 320 945 80 108 123 82 441 305 84 335 144 85 700 272 86 686 380   87 400 798   87 905 957   88 253 976   88 452 962   88 555 111   28 269 079   
2007 670 926      2 512 008   4 701 870   9 787 798   15 632 953 23 294 188   35 522 475   46 243 452   51 703 927   56 291 587   60 150 692 63 378 586 66 060 622 68 288 620 70 120 798 71 594 856 72 674 714 73 397 805   73 888 859   74 219 907   74 437 847   74 566 518   74 610 435   28 366 983   
2008 437 577      1 458 651   4 020 558   12 065 305 22 025 266 32 541 630   39 719 013   45 039 401   49 398 782   52 995 398   55 950 844 58 381 510 60 381 547 62 023 226 63 358 757 64 430 777 65 112 754 65 550 938   65 840 123   66 025 340   66 107 211   66 137 911   66 137 911   26 418 898   
2009 372 907      985 838      4 120 617   9 610 390   16 686 438 23 337 975   28 582 099   32 991 644   36 552 498   39 431 985   41 761 293 43 653 410 45 194 086 46 439 629 47 441 113 48 229 008 48 717 846 48 982 791   49 130 952   49 212 854   49 234 690   49 234 690   49 234 690   25 896 715   
2010 66 268        136 381      420 236      973 357      2 375 480   3 161 315     3 838 590     4 386 921     4 804 634     5 127 242     5 382 667   5 583 636   5 739 387   5 856 694   5 939 600   5 993 483   6 020 464   6 024 063     6 013 333     6 007 087     6 007 087     6 007 087     6 007 087     3 631 607     

Total 297 886 205 

Total claims paid ($) to the end of development year - actual and forecast
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2011 
 

 
 
2006 

 

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346     6 412 067     9 075 367     11 962 186   14 301 145   15 483 078 16 650 151 16 753 180 17 634 099 18 287 400 19 081 590 20 065 206 20 244 872 21 225 949 22 111 966   22 892 961   23 596 230   24 220 636   3 975 764     
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579   15 897 613   19 000 301   22 616 967   26 254 305   30 257 697 36 980 886 40 027 741 41 976 969 44 964 580 46 686 287 48 973 688 51 895 865 54 548 667 56 886 576   59 026 526   60 930 109   62 590 766   13 617 079   
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910     11 689 699   16 600 787   22 622 248   28 193 253   35 052 020 40 451 031 44 564 474 46 812 391 51 905 400 54 166 094 57 652 691 60 773 696 63 612 642 66 209 165   68 487 717   70 530 814   72 302 500   18 136 406   
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896   15 102 328   19 749 656   25 689 779   32 038 830   38 585 132 42 382 228 46 843 884 50 028 721 53 840 932 57 919 139 61 537 536 64 743 982 67 689 071 70 328 291   72 666 346   74 690 306   76 405 407   22 564 475   
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956   14 586 849   20 046 382   25 768 216   30 470 617   36 814 660 44 876 426 50 699 027 57 045 981 61 363 661 65 430 008 68 951 906 72 057 714 74 843 566 77 374 212   79 614 935   81 577 010   83 180 228   26 134 247   
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688   20 214 501   24 267 058   31 782 385   36 649 905   44 427 004 49 754 466 57 258 433 61 925 875 66 337 818 70 498 813 74 083 342 77 164 740 79 873 115 82 256 451   84 345 760   86 073 790   87 507 656   30 249 223   
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429   17 693 487   23 922 094   31 746 044   41 161 488   47 302 069 56 030 249 60 969 414 65 621 948 69 991 143 74 081 914 77 532 055 80 423 035 82 975 511 85 182 801   87 069 497   88 669 548   89 883 740   33 853 491   
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096   24 946 646   30 618 074   41 661 838   53 613 209   61 172 392 66 400 166 71 343 678 76 001 770 80 377 315 84 477 088 87 900 663 90 756 085 93 235 887 95 321 801   97 027 900   98 361 585   99 411 198   38 238 806   
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 23 866 174   32 358 907   37 460 021   50 201 114   61 169 740   66 846 171 72 224 633 77 305 768 82 090 544 86 583 462 90 789 553 94 234 802 96 998 587 99 391 756 101 363 712 103 018 303 104 301 351 105 278 244 44 108 504   
2003 769 845      2 212 022   3 772 127   7 521 103   14 918 550 22 334 592   28 990 287   38 513 052   49 109 185   54 485 187   59 591 055 64 428 227 68 998 489 73 301 201 77 339 692 81 122 329 84 071 617 86 451 556 88 437 026 90 110 374   91 506 229   92 599 162   93 352 390   44 243 206   
2004 812 119      2 246 467   5 061 713   11 334 302 19 487 406 27 548 810   40 376 945   48 230 562   53 202 120   57 904 298   62 340 652 66 514 763 70 428 176 74 082 189 77 478 673 80 623 324 82 977 092 84 815 487 86 310 440 87 499 861   88 341 752   88 947 300   89 292 575   41 062 013   
2005 509 627      1 351 807   2 936 518   8 051 538   12 881 737 21 428 300   29 683 515   34 365 651   38 796 957   42 978 513   46 913 933 50 607 183 54 063 743 57 285 527 60 278 774 63 053 656 64 990 706 66 381 729 67 421 913 68 200 068   68 746 235   69 003 755   69 003 755   39 320 240   
2006 526 864      1 841 235   5 043 862   10 860 470 22 317 030 28 783 259   33 963 040   38 862 241   43 488 022   47 844 289   51 936 696 55 772 394 59 360 126 62 707 669 65 831 430 68 750 573 70 573 638 71 818 221 72 712 124 73 266 194   73 558 532   73 558 532   73 558 532   44 775 273   
2007 670 926      2 512 008   4 701 870   9 787 798   15 632 953 20 016 442   24 155 056   28 055 151   31 721 858   35 158 031   38 367 108 41 352 030 44 119 045 46 675 266 49 034 876 51 218 594 52 603 553 53 385 432 53 830 277 54 023 876   54 023 876   54 023 876   54 023 876   38 390 923   
2008 437 577      1 458 651   4 020 558   12 065 305 15 761 822 19 243 920   22 517 315   25 587 623   28 462 890   31 146 206   33 641 713 35 954 098 38 087 227 40 047 200 41 846 771 43 503 872 44 372 587 44 847 214 45 060 464 45 060 464   45 060 464   45 060 464   45 060 464   32 995 159   
2009 372 907      985 838      4 120 617   6 469 816   8 677 163   10 749 210   12 694 629   14 518 685   16 227 899   17 824 981   19 314 120 20 700 347 21 987 108 23 176 073 24 272 861 25 285 407 25 820 406 25 982 075 25 982 075 25 982 075   25 982 075   25 982 075   25 982 075   21 861 458   
2010 66 268        136 381      261 048      373 705      475 243      566 658        648 957        722 658        788 102        845 183        894 654      937 326      973 459      1 003 114   1 026 306   1 043 860   1 049 058   1 049 058   1 049 058   1 049 058     1 049 058     1 049 058     1 049 058     912 677        

Total 494 438 944 

Total claims paid ($) to the end of development year - actual and forecast

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346   6 412 067   9 075 367   11 962 186 14 301 145 15 483 078 16 650 151 16 753 180 19 051 118 21 151 873 23 108 798   24 789 249   26 076 696   27 086 572   27 908 919   28 564 519   29 107 669   29 544 970   12 791 791      
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579 15 897 613 19 000 301 22 616 967 26 254 305 30 257 697 36 980 886 42 826 278 48 207 169 53 154 721 57 710 393   61 521 938   64 644 901   67 281 697   69 451 852   71 226 775   72 676 046   73 857 891   36 877 006      
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910   11 689 699 16 600 787 22 622 248 28 193 253 35 052 020 40 996 959 46 394 875 51 360 662 55 918 038 60 141 431   63 538 497   66 269 945   68 536 831   70 430 183   71 990 506   73 248 537   74 206 686   39 154 666      
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896 15 102 328 19 749 656 25 689 779 32 038 830 38 664 478 44 735 221 50 267 486 55 307 591 59 904 253 64 139 891   67 500 955   70 251 757   72 619 428   74 565 546   76 180 578   77 441 489   78 372 089   46 333 259      
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956 14 586 849 20 046 382 25 768 216 32 466 944 38 543 668 44 056 093 49 052 168 53 589 980 57 701 559 61 463 782   64 391 447   66 747 571   68 750 163   70 415 361   71 799 980   72 937 279   73 681 498   47 913 282      
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688 20 214 501 24 267 058 31 647 262 38 364 194 44 411 828 49 889 299 54 749 324 59 119 662 63 027 629 66 591 039   69 332 439   71 470 444   73 251 113   74 701 071   75 828 343   76 596 260   77 031 497   52 764 439      
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429 17 693 487 27 259 356 35 904 755 43 620 268 50 399 862 56 372 516 61 634 243 66 287 035 70 512 478 74 467 582   77 350 076   79 313 950   80 863 565   82 026 482   82 786 175   83 151 298   83 151 298   65 457 811      
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096 29 770 647 39 458 251 48 031 381 55 529 122 62 006 576 67 668 679 72 606 973 77 021 458 81 075 201 84 895 376   87 514 732   89 114 536   90 256 035   90 980 877   91 328 488   91 328 488   91 328 488   72 137 391      
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 26 221 710 35 827 174 44 574 812 52 258 889 58 911 975 64 595 103 69 453 462 73 716 599 77 525 033 81 028 872 84 335 233   86 510 650   87 748 195   88 509 404   88 862 800   88 862 800   88 862 800   88 862 800   72 632 051      
2003 769 845      2 212 022   3 772 127   7 521 103   16 671 602 25 780 892 34 468 780 42 304 762 49 133 131 54 953 646 59 838 276 64 057 330 67 723 765 70 984 004 73 999 571 76 860 120   78 604 850   79 434 246   79 792 090   79 792 090   79 792 090   79 792 090   79 792 090   72 270 987      
2004 812 119      2 246 467   5 061 713   12 461 143 19 959 185 27 389 300 34 394 389 40 585 812 45 857 202 50 267 017 53 989 487 57 190 524 59 965 308 62 470 880 64 826 218 67 085 723   68 241 910   68 609 052   68 609 052   68 609 052   68 609 052   68 609 052   68 609 052   63 547 339      
2005 509 627      1 351 807   6 240 891   11 207 776 16 247 125 21 224 710 25 866 151 29 896 922 33 251 046 36 066 493 38 410 244 40 442 263 42 212 541 43 832 731 45 366 876 46 857 712   47 455 995   47 455 995   47 455 995   47 455 995   47 455 995   47 455 995   47 455 995   46 104 189      
2006 526 864      3 785 491   7 097 277   10 463 240 13 878 099 17 197 033 20 262 637 22 835 530 24 986 908 26 774 163 28 261 518 29 579 302 30 725 429 31 777 092 32 790 880 33 783 897   33 783 897   33 783 897   33 783 897   33 783 897   33 783 897   33 783 897   33 783 897   33 257 033      
2007 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                -                -                -                -                -                -                -                   
2008 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                -                -                -                -                -                -                -                   
2009 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                -                -                -                -                -                -                -                   
2010 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                -                -                -                -                -                -                -                   

Total 661 241 244    

Total claims paid ($) to the end of development year - actual and forecast
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9.4.2.4. Gradient Boosting Machine (GBM)  
9.4.2.4.1. Forecasts of paid 

2016 

 

                2014

 

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346     6 412 067     9 075 367     11 962 186   14 301 145   15 483 078 16 650 151   16 753 180   17 634 099   18 287 400   19 081 590   20 065 206   20 244 872   22 627 307   22 880 927   23 189 292   23 604 122   24 185 065   -                
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579   15 897 613   19 000 301   22 616 967   26 254 305   30 257 697 36 980 886   40 027 741   41 976 969   44 964 580   46 686 287   48 973 688   50 598 039   51 130 306   55 647 581   56 471 294   57 004 109   58 161 127   1 157 018     
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910     11 689 699   16 600 787   22 622 248   28 193 253   35 052 020 40 451 031   44 564 474   46 812 391   51 905 400   54 166 094   58 986 679   61 783 053   65 596 594   66 459 669   69 101 217   70 320 750   71 340 429   2 239 212     
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896   15 102 328   19 749 656   25 689 779   32 038 830   38 585 132 42 382 228   46 843 884   50 028 721   53 840 932   56 974 118   62 897 987   64 567 065   70 293 819   71 619 839   73 132 663   74 439 243   75 479 523   3 859 684     
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956   14 586 849   20 046 382   25 768 216   30 470 617   36 814 660 44 876 426   50 699 027   57 045 981   60 545 603   63 786 147   66 157 840   69 351 883   71 161 106   72 990 716   74 521 089   75 846 227   76 950 463   5 789 357     
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688   20 214 501   24 267 058   31 782 385   36 649 905   44 427 004 49 754 466   57 258 433   62 570 270   68 754 065   69 907 106   73 900 427   75 621 758   77 553 926   79 160 606   80 456 362   81 532 270   82 379 798   6 758 041     
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429   17 693 487   23 922 094   31 746 044   41 161 488   47 302 069 56 030 249   60 859 676   67 244 556   69 932 296   73 072 285   74 731 660   77 083 488   78 793 832   80 113 555   81 158 501   82 140 989   82 931 856   8 200 196     
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096   24 946 646   30 618 074   41 661 838   53 613 209   61 172 392 69 571 747   74 466 479   78 620 026   86 232 355   87 661 298   91 788 841   94 731 076   96 705 619   98 243 738   99 453 939   100 571 569 101 509 779 13 848 481   
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 23 866 174   32 358 907   37 460 021   50 201 114   61 169 740   71 066 389 79 775 327   82 715 242   87 322 036   87 733 933   92 223 334   96 558 620   99 495 811   101 542 599 103 130 853 104 411 019 105 535 501 106 473 591 18 739 659   
2003 769 845      2 212 022   3 772 127   7 521 103   14 918 550 22 334 592   28 990 287   38 513 052   49 109 185   57 134 413   63 035 749 69 285 788   75 625 896   78 697 051   83 246 716   87 632 698   91 633 425   94 300 243   96 174 376   97 640 885   98 867 144   99 890 491   100 732 260 22 035 209   
2004 812 119      2 246 467   5 061 713   11 334 302 19 487 406 27 548 810   40 376 945   48 230 562   61 727 550   72 501 748   79 107 878 83 624 466   86 695 449   91 223 252   95 316 977   99 120 655   102 745 868 105 079 078 106 736 900 108 049 904 109 097 978 110 035 844 110 819 179 24 123 730   
2005 509 627      1 351 807   2 936 518   8 051 538   12 881 737 21 428 300   29 683 515   41 055 309   53 575 798   63 967 190   71 611 719 74 957 466   79 226 791   83 150 780   86 569 450   89 818 517   92 910 245   95 026 186   96 673 857   98 008 526   99 074 845   99 935 795   100 632 297 25 674 831   
2006 526 864      1 841 235   5 043 862   10 860 470 22 317 030 28 783 259   39 648 750   48 094 227   60 286 032   68 279 969   71 055 378 75 404 823   79 375 292   83 040 696   86 345 041   89 486 347   92 538 074   94 548 001   95 989 156   97 057 092   97 847 771   98 537 628   99 065 644   28 010 266   
2007 670 926      2 512 008   4 701 870   9 787 798   15 632 953 23 294 188   35 522 475   46 243 452   57 750 310   62 098 797   66 646 087 70 740 571   74 347 819   77 643 759   80 708 507   83 661 020   86 579 576   88 661 794   90 076 613   91 205 671   92 104 810   92 822 814   93 392 348   31 293 551   
2008 437 577      1 458 651   4 020 558   12 065 305 22 025 266 32 541 630   39 719 013   47 251 511   52 468 999   57 027 864   61 198 332 64 878 938   68 092 828   71 080 993   73 786 683   76 462 536   79 100 141   80 819 069   82 101 486   83 083 778   83 849 211   84 506 112   85 020 682   32 551 683   
2009 372 907      985 838      4 120 617   9 610 390   16 686 438 23 337 975   29 405 359   34 460 997   38 544 796   42 338 534   45 740 405 48 792 310   51 697 335   54 484 920   57 032 700   59 534 469   61 977 142   63 615 828   64 606 651   65 281 891   65 707 669   66 099 535   66 295 606   31 834 610   
2010 66 268        136 381      420 236      973 357      2 375 480   3 809 040     4 463 242     5 095 595     5 686 905     6 236 905     6 730 184   7 191 088     7 629 504     8 048 021     8 451 450     8 842 342     9 233 234     9 550 120     9 792 385     9 981 676     10 092 782   10 149 040   10 149 040   5 685 798     

Total 261 801 326 

Total claims paid ($) to the end of development year - actual and forecast

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346     6 412 067     9 075 367     11 962 186   14 301 145   15 483 078 16 650 151 16 753 180 17 634 099 18 287 400   19 081 590   20 065 206   20 244 872   22 627 307   22 880 927   23 189 292   23 796 060   24 347 167   1 157 876     
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579   15 897 613   19 000 301   22 616 967   26 254 305   30 257 697 36 980 886 40 027 741 41 976 969 44 964 580   46 686 287   48 973 688   50 598 039   51 130 306   55 647 581   57 505 902   59 153 703   60 581 708   4 934 127     
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910     11 689 699   16 600 787   22 622 248   28 193 253   35 052 020 40 451 031 44 564 474 46 812 391 51 905 400   54 166 094   58 986 679   61 783 053   65 596 594   67 792 609   69 684 116   71 293 462   72 637 453   7 040 859     
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896   15 102 328   19 749 656   25 689 779   32 038 830   38 585 132 42 382 228 46 843 884 50 028 721 53 840 932   56 974 118   62 897 987   64 567 065   67 512 626   70 094 355   72 372 546   74 302 902   75 966 568   11 399 504   
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956   14 586 849   20 046 382   25 768 216   30 470 617   36 814 660 44 876 426 50 699 027 57 045 981 60 545 603   63 786 147   66 157 840   69 356 893   72 149 497   74 615 005   76 813 626   78 774 826   80 452 857   14 295 017   
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688   20 214 501   24 267 058   31 782 385   36 649 905   44 427 004 49 754 466 57 258 433 62 570 270 68 754 065   69 907 106   73 622 432   76 664 859   79 353 588   81 690 275   83 707 152   85 448 777   86 964 341   17 057 235   
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429   17 693 487   23 922 094   31 746 044   41 161 488   47 302 069 56 030 249 60 859 676 67 244 556 69 932 296   74 868 179   78 738 229   81 787 780   84 445 957   86 789 515   88 847 488   90 643 590   92 158 836   22 226 540   
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096   24 946 646   30 618 074   41 661 838   53 613 209   61 172 392 69 571 747 74 466 479 78 620 026 84 178 680   89 600 993   93 923 979   97 458 938   100 624 758 103 315 176 105 716 201 107 815 872 109 623 152 31 003 126   
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 23 866 174   32 358 907   37 460 021   50 201 114   61 169 740   71 066 389 79 775 327 82 715 242 88 950 768 95 176 463   101 352 483 106 283 885 110 295 676 113 881 666 117 007 676 119 892 455 122 407 616 124 562 700 41 847 458   
2003 769 845      2 212 022   3 772 127   7 521 103   14 918 550 22 334 592   28 990 287   38 513 052   49 109 185   57 134 413   63 035 749 69 285 788 75 531 553 81 613 947 87 664 340   93 735 095   98 616 817   102 734 994 106 404 636 109 699 887 112 750 833 115 383 924 117 522 761 48 236 973   
2004 812 119      2 246 467   5 061 713   11 334 302 19 487 406 27 548 810   40 376 945   48 230 562   61 727 550   72 501 748   79 107 878 85 587 347 92 044 011 98 537 069 105 050 582 111 541 949 116 711 526 121 131 138 125 105 452 128 618 115 131 541 285 134 001 423 135 950 626 56 842 748   
2005 509 627      1 351 807   2 936 518   8 051 538   12 881 737 21 428 300   29 683 515   41 055 309   53 575 798   63 967 190   70 497 150 76 813 683 83 109 733 89 333 774 95 664 290   102 007 253 107 319 626 111 970 743 116 026 199 119 495 154 122 495 476 124 928 868 126 856 675 62 889 485   
2006 526 864      1 841 235   5 043 862   10 860 470 22 317 030 28 783 259   39 648 750   48 094 227   60 286 032   66 472 217   72 779 510 78 789 504 84 940 320 91 309 069 97 720 659   104 118 093 109 242 838 113 625 887 117 450 448 120 581 839 123 230 790 125 275 753 126 880 362 66 594 331   
2007 670 926      2 512 008   4 701 870   9 787 798   15 632 953 23 294 188   35 522 475   46 243 452   52 146 293   57 925 067   63 649 539 69 403 348 75 221 790 81 203 199 87 171 410   93 116 450   98 045 668   101 870 115 105 066 123 107 756 725 109 992 381 111 711 179 112 828 686 66 585 234   
2008 437 577      1 458 651   4 020 558   12 065 305 22 025 266 32 541 630   39 719 013   45 333 524   50 939 965   56 575 343   62 245 072 67 877 636 73 529 577 79 167 563 84 782 786   90 399 793   94 422 888   97 243 203   99 416 004   101 062 652 102 077 819 102 693 393 102 693 393 62 974 380   
2009 372 907      985 838      4 120 617   9 610 390   16 686 438 23 337 975   28 582 901   33 744 053   38 873 622   44 029 486   49 161 830 54 280 131 59 381 778 64 475 185 69 566 151   74 657 118   78 295 463   80 545 385   82 164 735   83 332 079   83 811 439   83 811 439   83 811 439   60 473 464   
2010 66 268        136 381      420 236      973 357      2 375 480   2 881 073     3 405 004     3 907 381     4 407 872     4 923 249     5 439 940   5 957 419   6 473 615   6 989 891   7 506 168     8 022 444     8 441 527     8 760 429     9 021 556     9 130 379     9 130 379     9 130 379     9 130 379     6 754 899     

Total 582 313 256 

Total claims paid ($) to the end of development year - actual and forecast
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2011 

 

2006 

 

 

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346     6 412 067     9 075 367     11 962 186   14 301 145   15 483 078   16 650 151   16 753 180   17 634 099   18 287 400   19 081 590   20 065 206   20 244 872   20 972 563   21 626 492   22 144 644   22 590 694   22 981 083   2 736 212     
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579   15 897 613   19 000 301   22 616 967   26 254 305   30 257 697   36 980 886   40 027 741   41 976 969   44 964 580   46 686 287   48 973 688   51 230 761   53 187 804   54 881 735   56 372 603   57 658 947   58 760 929   9 787 242     
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910     11 689 699   16 600 787   22 622 248   28 193 253   35 052 020   40 451 031   44 564 474   46 812 391   51 905 400   54 166 094   57 181 455   59 682 444   61 803 507   63 665 433   65 213 727   66 507 572   67 605 491   13 439 398   
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896   15 102 328   19 749 656   25 689 779   32 038 830   38 585 132   42 382 228   46 843 884   50 028 721   53 840 932   58 076 679   61 433 456   64 225 018   66 650 951   68 738 715   70 575 552   72 137 275   73 460 902   19 619 970   
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956   14 586 849   20 046 382   25 768 216   30 470 617   36 814 660   44 876 426   50 699 027   57 045 981   61 611 222   65 966 975   69 234 761   71 927 932   74 212 677   76 251 670   78 123 488   79 779 622   81 134 319   24 088 338   
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688   20 214 501   24 267 058   31 782 385   36 649 905   44 427 004   49 754 466   57 258 433   62 096 802   66 768 343   71 220 569   74 603 325   77 285 442   79 624 082   81 664 038   83 437 822   84 916 946   86 153 861   28 895 429   
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429   17 693 487   23 922 094   31 746 044   41 161 488   47 302 069   56 030 249   61 321 900   66 413 737   71 279 812   75 967 994   79 529 496   82 261 658   84 650 861   86 766 797   88 591 891   90 118 298   91 311 103   35 280 854   
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096   24 946 646   30 618 074   41 661 838   53 613 209   61 172 392   66 989 156   72 653 358   77 969 426   83 272 034   88 437 025   92 425 483   95 595 094   98 343 250   100 661 219 102 665 482 104 340 101 105 665 370 44 492 978   
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 23 866 174   32 358 907   37 460 021   50 201 114   61 169 740   67 912 057   74 312 239   80 694 387   86 838 135   92 988 450   99 026 280   103 639 151 107 216 883 110 337 411 112 975 063 115 318 497 117 249 823 118 789 359 57 619 619   
2003 769 845      2 212 022   3 772 127   7 521 103   14 918 550 22 334 592   28 990 287   38 513 052   49 109 185   56 154 757   63 108 422   69 758 509   76 255 688   82 600 047   88 881 470   95 113 138   99 655 663   103 274 996 106 392 193 109 098 993 111 496 962 113 441 376 114 844 142 65 734 958   
2004 812 119      2 246 467   5 061 713   11 334 302 19 487 406 27 548 810   40 376 945   48 230 562   54 689 915   61 234 523   67 617 764   73 982 637   80 381 254   86 827 345   93 230 515   99 564 632   104 162 512 107 847 238 110 982 450 113 608 643 115 571 372 117 010 402 117 917 275 69 686 713   
2005 509 627      1 351 807   2 936 518   8 051 538   12 881 737 21 428 300   29 683 515   36 679 474   43 664 952   50 606 157   57 466 052   64 189 513   70 810 777   77 349 488   83 876 890   90 395 300   94 957 172   98 256 291   100 789 126 102 587 725 103 851 548 104 441 515 104 441 515 74 758 000   
2006 526 864      1 841 235   5 043 862   10 860 470 22 317 030 28 783 259   37 040 073   45 302 285   53 708 254   61 700 031   69 828 339   77 723 544   85 580 463   93 384 402   101 177 923 108 971 445 113 649 212 116 773 620 119 081 030 120 504 089 121 290 186 121 290 186 121 290 186 92 506 927   
2007 670 926      2 512 008   4 701 870   9 787 798   15 632 953 22 410 253   29 318 025   36 097 013   42 846 625   49 539 543   56 139 483   62 711 316   69 250 060   75 764 328   82 278 595   88 792 863   92 656 258   94 722 949   95 940 547   96 531 353   96 531 353   96 531 353   96 531 353   80 898 400   
2008 437 577      1 458 651   4 020 558   12 065 305 18 303 891 24 576 148   30 505 385   36 326 690   42 172 721   47 940 849   53 672 253   59 374 757   65 052 876   70 730 996   76 409 116   82 087 235   85 047 236   86 418 522   87 062 638   87 062 638   87 062 638   87 062 638   87 062 638   74 997 333   
2009 372 907      985 838      4 120 617   8 391 380   12 628 147 16 781 132   21 028 716   25 214 449   29 380 760   33 452 956   37 458 263   41 442 844   45 427 425   49 412 006   53 396 586   57 381 167   59 555 323   60 224 967   60 224 967   60 224 967   60 224 967   60 224 967   60 224 967   56 104 350   
2010 66 268        136 381      402 729      669 077      931 624      1 167 236     1 417 341     1 650 767     1 884 194     2 111 939     2 340 998     2 570 058     2 799 118     3 028 178     3 257 238     3 486 298     3 596 744     3 596 744     3 596 744     3 596 744     3 596 744     3 596 744     3 596 744     3 460 363     

Total 754 107 082 

Total claims paid ($) to the end of development year - actual and forecast

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346   6 412 067   9 075 367   11 962 186 14 301 145 15 483 078 16 650 151 16 753 180 18 056 185 19 404 094 20 761 478 22 015 174 23 036 623 23 864 766 24 603 865 25 222 960 25 732 015 26 135 761 9 382 582     
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579 15 897 613 19 000 301 22 616 967 26 254 305 30 257 697 36 980 886 40 652 316 44 429 235 48 268 076 52 190 818 55 780 254 59 002 461 61 811 696 64 332 448 66 689 412 68 686 280 70 333 152 33 352 267   
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910   11 689 699 16 600 787 22 622 248 28 193 253 35 052 020 38 556 113 42 059 406 45 624 119 49 289 248 53 029 083 56 346 610 59 238 715 61 805 795 64 157 186 66 056 870 67 536 720 68 524 630 33 472 610   
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896 15 102 328 19 749 656 25 689 779 32 038 830 35 678 684 39 354 528 43 169 220 47 141 424 51 177 343 55 223 434 58 794 422 61 962 273 64 863 696 67 352 613 69 568 086 71 246 294 72 383 041 40 344 211   
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956 14 586 849 20 046 382 25 768 216 29 367 145 33 035 220 36 892 196 40 865 750 44 962 771 49 104 656 53 314 198 56 848 065 59 869 256 62 480 817 64 703 741 66 688 849 68 282 846 69 416 151 43 647 935   
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688 20 214 501 24 267 058 27 868 120 31 515 858 35 294 393 39 085 421 43 040 384 47 062 217 51 136 736 55 234 298 58 447 571 60 945 885 63 016 633 64 711 761 65 991 280 66 887 846 67 496 871 43 229 813   
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429 17 693 487 22 002 342 26 290 499 30 650 539 35 159 073 39 828 664 44 576 409 49 345 812 54 197 073 59 048 335 62 725 113 65 250 940 67 260 549 68 833 034 69 941 109 70 582 898 70 582 898 52 889 411   
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096 24 410 770 29 704 607 35 014 480 40 316 671 45 777 220 51 232 571 56 756 994 62 349 985 67 942 976 73 535 967 77 391 396 79 860 643 81 622 134 82 767 094 83 411 259 83 411 259 83 411 259 64 220 162   
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 21 085 404 25 920 117 30 764 092 35 650 073 40 629 795 45 656 392 50 804 384 55 992 428 61 180 472 66 368 515 71 556 559 74 822 530 76 712 853 77 830 395 78 229 563 78 229 563 78 229 563 78 229 563 61 998 814   
2003 769 845      2 212 022   3 772 127   7 521 103   11 928 059 16 279 217 20 717 720 25 168 475 29 612 046 34 035 461 38 525 803 43 096 233 47 666 663 52 237 093 56 807 523 61 377 953 63 954 858 65 194 209 65 740 457 65 740 457 65 740 457 65 740 457 65 740 457 58 219 354   
2004 812 119      2 246 467   5 061 713   8 991 453   12 996 811 16 945 104 20 912 418 24 873 986 28 845 130 32 932 331 37 012 238 41 092 145 45 172 052 49 251 959 53 331 866 57 411 773 59 328 259 59 935 673 59 935 673 59 935 673 59 935 673 59 935 673 59 935 673 54 873 960   
2005 509 627      1 351 807   3 971 774   6 645 751   9 319 729   11 993 706 14 695 906 17 393 659 20 137 417 22 997 042 25 856 667 28 716 291 31 575 916 34 435 541 37 295 166 40 154 790 41 285 175 41 285 175 41 285 175 41 285 175 41 285 175 41 285 175 41 285 175 39 933 368   
2006 526 864      2 666 013   4 815 945   6 965 876   9 115 807   11 226 793 13 354 470 15 485 828 17 651 177 19 816 526 21 981 875 24 147 224 26 312 573 28 477 923 30 643 272 32 808 621 32 808 621 32 808 621 32 808 621 32 808 621 32 808 621 32 808 621 32 808 621 32 281 757   
2007 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                
2008 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                
2009 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                
2010 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                

Total 567 846 243 

Total claims paid ($) to the end of development year - actual and forecast
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9.4.2.4.2. Forecasts of incurred 
2016 

 

2014 

 

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743   26 049 777   22 302 587   24 397 608   24 933 717   24 911 070 24 621 799   25 052 897   24 387 934   25 165 890   25 602 334   26 620 987   27 941 558   25 066 395   24 432 426   25 594 678   25 406 914   25 439 358   1 254 293     
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938   51 443 543   48 901 125   50 610 693   53 132 498   55 163 766 54 100 332   57 263 654   59 974 035   65 135 092   65 429 517   62 472 685   59 231 158   61 085 905   62 813 008   64 619 050   64 916 166   63 896 473   6 892 364     
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376   61 934 993   55 356 013   55 174 437   54 449 055   56 455 203 59 352 533   66 542 690   67 687 083   70 334 891   72 742 675   66 534 324   72 092 968   74 596 410   77 414 724   77 469 194   76 319 762   75 202 811   6 101 594     
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117   64 505 637   57 849 342   59 040 249   61 069 922   63 718 647 65 514 138   70 358 924   75 164 139   77 160 609   71 599 617   74 604 751   78 832 768   81 134 716   80 992 013   79 570 557   78 158 782   76 938 544   5 318 705     
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294   65 452 004   54 825 999   57 955 603   60 559 700   75 246 730 80 495 913   83 517 519   82 014 886   74 757 578   75 258 337   75 124 198   82 043 829   84 125 463   82 490 766   80 867 306   79 411 647   78 132 190   6 971 085     
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364   66 099 963   59 456 547   64 952 799   74 388 405   85 785 796 87 893 067   83 004 246   78 453 449   82 044 480   83 606 990   88 541 498   89 111 012   87 337 726   85 654 190   84 216 931   82 981 253   81 916 558   6 294 801     
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735   61 332 185   60 911 821   72 758 312   80 898 584   80 758 390 80 152 740   77 500 087   78 051 510   79 068 949   84 718 535   85 134 396   82 846 284   80 875 335   79 196 166   77 751 565   76 512 485   75 416 778   685 118        
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724   81 425 754   82 361 209   96 238 127   99 601 436   96 311 717 87 811 406   90 407 519   93 950 595   102 675 617 104 516 066 101 104 627 98 232 273   95 984 764   94 058 069   92 455 320   91 043 357   89 856 420   2 195 122     
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 81 217 520   83 228 525   94 574 915   101 665 869 100 099 948 91 208 509 92 826 509   94 825 982   102 458 598 105 439 493 101 773 192 98 069 394   95 278 497   93 201 779   91 444 551   89 957 643   88 638 100   87 557 754   176 179-        
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485 85 460 733   95 738 649   101 964 701 97 287 924   84 590 684   86 237 834 85 764 419   93 047 109   95 710 615   92 197 623   88 647 128   85 346 222   82 871 361   80 905 064   79 250 315   77 880 078   76 760 961   75 801 985   2 895 065-     
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614 111 397 008 110 585 142 101 843 285 95 818 006   96 621 687   97 787 807 104 403 799 106 014 692 102 473 709 98 856 119   95 480 145   92 338 146   90 042 236   88 228 794   86 707 465   85 478 396   84 464 096   83 585 825   3 109 624-     
2005 13 296 154 35 928 219 49 225 566 63 527 170 80 880 226 91 624 723   85 446 968   77 265 401   85 015 842   88 176 759   91 469 746 93 564 492   90 108 358   86 608 413   83 402 589   80 392 336   77 658 962   75 526 072   73 776 736   72 372 440   71 231 475   70 323 550   69 573 421   5 384 045-     
2006 22 256 213 48 097 250 62 743 804 83 357 713 96 147 273 104 089 468 87 405 357   86 172 259   86 916 292   91 463 741   93 572 601 90 063 211   86 499 955   83 213 661   80 141 201   77 231 855   74 487 499   72 524 688   71 047 360   69 839 943   68 940 539   68 229 106   67 739 428   3 315 949-     
2007 19 586 963 47 169 049 66 896 340 76 261 682 84 225 171 85 973 038   79 791 545   79 610 555   89 264 285   92 468 291   88 904 536 85 383 840   82 112 459   79 106 536   76 328 798   73 674 083   71 201 554   69 333 127   67 988 960   66 896 893   66 032 886   65 372 779   64 830 723   2 731 926     
2008 23 441 702 61 042 168 73 074 376 83 852 295 83 094 805 83 207 042   79 449 123   84 834 047   89 292 714   85 700 702   81 811 474 78 316 705   75 045 408   72 075 938   69 258 086   66 582 608   64 186 830   62 506 602   61 258 574   60 266 656   59 549 163   58 994 671   58 528 376   6 059 378     
2009 17 193 212 38 002 433 50 937 746 48 829 445 58 044 114 58 744 756   62 895 252   69 006 711   65 556 660   61 950 621   58 970 912 56 402 835   54 000 144   51 785 867   49 743 562   47 858 474   46 009 500   44 725 663   44 028 427   43 555 734   43 218 224   42 993 959   42 881 992   8 420 996     
2010 1 136 121   2 133 857   1 612 655   4 909 603   6 539 149   6 426 980     7 370 584     7 057 968     6 582 860     6 144 600     5 771 660   5 450 673     5 165 913     4 913 419     4 692 815     4 475 554     4 263 718     4 091 115     3 971 873     3 876 747     3 821 869     3 793 165     3 793 165     670 077-        

Total 37 374 440   

Total claims incurred ($) to the end of development year - actual and forecast

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743   26 049 777   22 302 587   24 397 608   24 933 717   24 911 070 24 621 799 25 052 897 24 387 934 25 165 890   25 602 334   26 620 987   27 941 558   25 066 395   24 432 426   25 594 678   25 604 407   25 589 446   2 400 154     
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938   51 443 543   48 901 125   50 610 693   53 132 498   55 163 766 54 100 332 57 263 654 59 974 035 65 135 092   65 429 517   62 472 685   59 231 158   61 085 905   62 813 008   62 809 468   62 764 309   62 725 465   7 077 884     
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376   61 934 993   55 356 013   55 174 437   54 449 055   56 455 203 59 352 533 66 542 690 67 687 083 70 334 891   72 742 675   66 534 324   72 092 968   74 596 410   74 495 320   74 426 359   74 365 220   74 320 582   8 723 988     
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117   64 505 637   57 849 342   59 040 249   61 069 922   63 718 647 65 514 138 70 358 924 75 164 139 77 160 609   71 599 617   74 604 751   78 832 768   78 557 277   78 429 447   78 311 225   78 202 611   78 142 297   13 575 232   
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294   65 452 004   54 825 999   57 955 603   60 559 700   75 246 730 80 495 913 83 517 519 82 014 886 74 757 578   75 258 337   75 124 198   75 063 617   74 974 644   74 897 750   74 829 091   74 766 747   74 713 736   8 555 896     
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364   66 099 963   59 456 547   64 952 799   74 388 405   85 785 796 87 893 067 83 004 246 78 453 449 82 044 480   83 606 990   83 530 482   83 433 028   83 351 084   83 281 357   83 222 747   83 174 294   83 134 215   13 227 109   
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735   61 332 185   60 911 821   72 758 312   80 898 584   80 758 390 80 152 740 77 500 087 78 051 510 79 068 949   78 702 839   78 522 502   78 382 382   78 259 282   78 149 085   78 050 829   77 962 867   77 894 151   7 961 855     
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724   81 425 754   82 361 209   96 238 127   99 601 436   96 311 717 87 811 406 90 407 519 93 950 595 93 684 394   93 355 466   93 096 952   92 891 861   92 747 011   92 658 009   92 580 811   92 514 457   92 457 300   13 837 274   
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 81 217 520   83 228 525   94 574 915   101 665 869 100 099 948 91 208 509 92 826 509 94 825 982 94 418 403 93 972 808   93 527 212   93 215 321   92 952 430   92 714 109   92 492 671   92 284 410   92 097 042   91 927 957   9 212 715     
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485 85 460 733   95 738 649   101 964 701 97 287 924   84 590 684   86 237 834 85 764 419 85 518 879 85 208 711 84 898 542   84 588 374   84 368 551   84 195 122   84 045 713   83 912 089   83 791 642   83 681 078   83 622 656   14 336 868   
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614 111 397 008 110 585 142 101 843 285 95 818 006   96 621 687   97 787 807 97 580 840 97 301 642 97 022 443 96 743 245   96 464 046   96 305 895   96 190 293   96 097 477   96 022 642   95 970 621   95 928 208   95 895 677   16 787 799   
2005 13 296 154 35 928 219 49 225 566 63 527 170 80 880 226 91 624 723   85 446 968   77 265 401   85 015 842   88 176 759   88 053 996 87 843 794 87 633 592 87 423 390 87 213 188   87 002 986   86 854 826   86 740 156   86 645 664   86 565 859   86 499 368   86 458 876   86 427 169   22 459 979   
2006 22 256 213 48 097 250 62 743 804 83 357 713 96 147 273 104 089 468 87 405 357   86 172 259   86 916 292   86 826 923   86 623 504 86 420 086 86 216 667 86 013 249 85 809 831   85 606 412   85 474 094   85 381 993   85 312 403   85 259 832   85 218 655   85 187 908   85 165 261   24 879 229   
2007 19 586 963 47 169 049 66 896 340 76 261 682 84 225 171 85 973 038   79 791 545   79 610 555   79 384 398   78 930 143   78 475 887 78 200 028 77 924 168 77 648 309 77 372 450   77 096 590   76 879 341   76 706 975   76 595 948   76 501 118   76 418 504   76 348 655   76 332 184   30 088 731   
2008 23 441 702 61 042 168 73 074 376 83 852 295 83 094 805 83 207 042   79 449 123   79 326 556   79 038 618   78 750 680   78 462 741 78 174 803 77 886 865 77 598 927 77 310 989   77 023 051   76 815 684   76 731 132   76 672 110   76 630 658   76 605 540   76 593 598   76 593 598   36 874 585   
2009 17 193 212 38 002 433 50 937 746 48 829 445 58 044 114 58 744 756   58 748 149   58 517 742   58 287 334   58 056 926   57 826 518 57 596 110 57 365 702 57 135 295 56 904 887   56 674 479   56 531 975   56 446 874   56 387 578   56 350 381   56 333 498   56 333 498   56 333 498   32 995 523   
2010 1 136 121   2 133 857   1 612 655   4 909 603   6 539 149   6 596 115     6 565 643     6 535 172     6 504 700     6 474 228     6 443 757   6 413 285   6 382 814   6 352 342   6 321 871     6 291 399     6 267 516     6 249 260     6 235 397     6 229 083     6 229 083     6 229 083     6 229 083     3 853 603     

Total 266 848 425 

Total claims incurred ($) to the end of development year - actual and forecast
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2011 

 

2006 

 
 
 
 

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743   26 049 777   22 302 587   24 397 608   24 933 717   24 911 070   24 621 799   25 052 897   24 387 934   25 165 890   25 602 334   26 620 987   27 941 558   27 926 904   27 906 041   27 888 883   27 873 648   27 860 333   7 615 462     
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938   51 443 543   48 901 125   50 610 693   53 132 498   55 163 766   54 100 332   57 263 654   59 974 035   65 135 092   65 429 517   62 472 685   62 376 390   62 270 305   62 214 028   62 166 399   62 124 947   62 090 083   13 116 395   
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376   61 934 993   55 356 013   55 174 437   54 449 055   56 455 203   59 352 533   66 542 690   67 687 083   70 334 891   72 742 675   72 605 952   72 459 426   72 326 076   72 201 100   72 133 510   72 074 019   72 030 891   17 864 798   
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117   64 505 637   57 849 342   59 040 249   61 069 922   63 718 647   65 514 138   70 358 924   75 164 139   77 160 609   76 618 163   76 083 185   75 752 604   75 433 553   75 308 194   75 192 580   75 087 260   75 031 338   21 190 406   
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294   65 452 004   54 825 999   57 955 603   60 559 700   75 246 730   80 495 913   83 517 519   82 014 886   81 672 177   81 472 927   81 325 836   81 216 657   81 128 919   81 053 535   80 987 073   80 927 336   80 878 992   23 833 011   
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364   66 099 963   59 456 547   64 952 799   74 388 405   85 785 796   87 893 067   83 004 246   82 607 536   82 180 413   81 931 686   81 754 089   81 613 826   81 490 308   81 380 242   81 282 255   81 196 621   81 120 733   23 862 300   
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735   61 332 185   60 911 821   72 758 312   80 898 584   80 758 390   80 152 740   79 382 901   78 756 709   78 130 516   77 685 799   77 498 462   77 356 283   77 232 085   77 121 750   77 025 828   76 942 945   76 881 366   20 851 117   
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724   81 425 754   82 361 209   96 238 127   99 601 436   96 311 717   95 644 362   94 935 189   94 407 491   94 061 268   93 715 045   93 447 472   93 240 734   93 096 021   93 009 489   92 937 096   92 877 056   92 828 134   31 655 742   
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 81 217 520   83 228 525   94 574 915   101 665 869 100 099 948 98 811 479   97 624 650   96 976 089   96 505 924   96 035 760   95 565 595   95 238 879   94 971 459   94 732 040   94 512 112   94 308 106   94 126 914   93 965 653   32 795 913   
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485 85 460 733   95 738 649   101 964 701 97 287 924   96 290 317   95 214 776   94 317 632   93 964 913   93 612 194   93 259 475   92 906 757   92 670 737   92 495 112   92 347 899   92 218 667   92 105 770   92 004 539   91 956 961   42 847 776   
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614 111 397 008 110 585 142 101 843 285 101 567 947 101 251 689 100 935 431 100 619 172 100 302 914 99 986 655   99 670 397   99 354 138   99 186 790   99 075 444   98 991 001   98 928 107   98 891 047   98 864 968   98 848 908   50 618 347   
2005 13 296 154 35 928 219 49 225 566 63 527 170 80 880 226 91 624 723   85 446 968   84 908 408   84 219 683   83 530 959   83 205 184   82 879 410   82 553 636   82 227 862   81 902 087   81 576 313   81 386 014   81 275 737   81 197 441   81 140 009   81 100 146   81 089 303   81 089 303   51 405 788   
2006 22 256 213 48 097 250 62 743 804 83 357 713 96 147 273 104 089 468 103 884 655 103 489 759 103 094 864 102 699 969 102 305 074 101 910 178 101 515 283 101 120 388 100 725 493 100 330 598 100 145 023 100 053 059 99 997 195   99 966 037   99 952 311   99 952 311   99 952 311   71 169 052   
2007 19 586 963 47 169 049 66 896 340 76 261 682 84 225 171 83 922 790   83 377 104   83 009 814   82 642 524   82 275 234   81 907 944   81 540 654   81 173 364   80 806 073   80 438 783   80 071 493   79 869 326   79 754 456   79 714 376   79 696 807   79 696 807   79 696 807   79 696 807   64 063 855   
2008 23 441 702 61 042 168 73 074 376 83 852 295 83 422 665 82 706 010   82 346 148   81 986 286   81 626 424   81 266 562   80 906 700   80 546 838   80 186 976   79 827 113   79 467 251   79 107 389   78 904 415   78 853 080   78 832 354   78 832 354   78 832 354   78 832 354   78 832 354   66 767 049   
2009 17 193 212 38 002 433 50 937 746 50 583 361 49 829 802 49 439 194   49 230 062   49 020 929   48 811 796   48 602 664   48 393 531   48 184 399   47 975 266   47 766 133   47 557 001   47 347 868   47 253 130   47 224 306   47 224 306   47 224 306   47 224 306   47 224 306   47 224 306   43 103 688   
2010 1 136 121   2 133 857   2 208 920   2 194 645   2 180 370   2 166 095     2 151 820     2 137 545     2 123 270     2 108 995     2 094 721     2 080 446     2 066 171     2 051 896     2 037 621     2 023 346     2 016 894     2 016 894     2 016 894     2 016 894     2 016 894     2 016 894     2 016 894     1 880 513     

Total 584 641 211 

Total claims incurred ($) to the end of development year - actual and forecast

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743 26 049 777 22 302 587 24 397 608 24 933 717 24 911 070 24 621 799 25 052 897 23 746 651 22 305 311 20 794 889 19 487 066 18 611 966 17 964 827 17 371 480 16 924 514 16 581 116 16 311 549 441 630-        
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938 51 443 543 48 901 125 50 610 693 53 132 498 55 163 766 54 100 332 50 949 079 47 430 800 43 675 685 39 953 558 36 982 650 34 650 839 32 635 881 30 964 556 29 473 612 28 259 012 27 277 130 9 703 755-     
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376 61 934 993 55 356 013 55 174 437 54 449 055 56 455 203 53 110 521 49 236 905 45 149 803 40 988 073 36 704 524 33 267 597 30 472 338 28 062 337 25 873 078 24 213 266 22 881 168 21 925 697 13 126 323-   
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117 64 505 637 57 849 342 59 040 249 61 069 922 57 983 837 54 409 263 50 554 117 46 368 199 42 166 472 38 018 333 34 808 956 32 199 274 29 898 941 27 957 293 26 249 432 24 904 284 24 099 071 7 939 760-     
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294 65 452 004 54 825 999 57 955 603 55 060 994 51 357 908 47 563 329 43 245 067 38 479 309 33 652 922 29 013 010 25 571 999 22 934 728 20 844 980 19 027 894 17 509 857 16 177 503 15 235 491 10 532 725-   
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364 66 099 963 59 456 547 56 684 903 52 820 379 48 619 790 44 256 862 39 458 281 34 457 101 29 497 684 24 683 888 21 255 188 18 758 766 16 764 731 15 122 973 13 931 178 13 100 478 12 562 714 11 704 344-   
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735 61 332 185 56 760 158 50 775 733 44 824 356 38 646 278 32 044 452 25 349 611 18 757 153 12 279 099 5 801 045   1 594 493   756 591-      2 476 107-   3 862 693-   4 859 550-   5 468 491-   5 468 491-   23 161 978-   
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724 76 032 291 67 615 087 59 327 672 51 102 898 42 551 830 33 994 193 25 590 627 17 279 625 8 968 623   657 620      4 284 420-   6 636 473-   7 996 118-   8 762 835-   9 204 557-   9 204 557-   9 204 557-   28 395 654-   
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 75 799 362 70 732 051 62 899 268 54 906 537 46 974 206 38 950 755 31 084 196 23 358 938 15 633 679 7 908 421   183 163      3 873 041-   5 552 286-   6 288 414-   6 567 168-   6 567 168-   6 567 168-   6 567 168-   22 797 917-   
2003 23 272 575 46 129 306 55 251 952 67 031 626 69 214 251 68 803 498 63 831 498 55 868 793 47 808 042 40 260 463 32 954 244 25 786 076 18 617 908 11 449 740 4 281 572   2 886 596-   6 345 096-   7 400 686-   7 665 304-   7 665 304-   7 665 304-   7 665 304-   7 665 304-   15 186 407-   
2004 21 393 949 48 047 041 62 660 447 65 444 293 66 528 456 66 546 305 62 019 668 55 009 447 48 427 453 42 512 878 36 802 723 31 092 568 25 382 413 19 672 258 13 962 103 8 251 948   5 828 165   5 217 231   5 217 231   5 217 231   5 217 231   5 217 231   5 217 231   155 518        
2005 13 296 154 35 928 219 41 114 968 42 528 497 43 773 859 44 167 737 40 775 826 35 686 399 31 392 944 27 605 430 23 817 916 20 030 402 16 242 889 12 455 375 8 667 861   4 880 347   3 476 161   3 476 161   3 476 161   3 476 161   3 476 161   3 476 161   3 476 161   2 124 355     
2006 22 256 213 34 903 108 35 769 515 36 348 345 36 989 745 36 458 479 32 191 115 27 936 715 24 809 380 21 682 044 18 554 709 15 427 373 12 300 037 9 172 702   6 045 366   2 918 031   2 918 031   2 918 031   2 918 031   2 918 031   2 918 031   2 918 031   2 918 031   2 391 167     
2007 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                
2008 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                
2009 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                
2010 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                

Total 138 319 455- 

Total claims incurred ($) to the end of development year - actual and forecast
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9.4.2.5. Gradient Boosting Machine (GBM) combined 
9.4.2.5.1. Forecasts of paid 

2016 

 

                2014

 

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346     6 412 067     9 075 367     11 962 186   14 301 145   15 483 078 16 650 151   16 753 180   17 634 099   18 287 400   19 081 590   20 065 206   20 244 872   22 627 307   22 880 927      23 189 292        23 604 122        24 185 065        -                     
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579   15 897 613   19 000 301   22 616 967   26 254 305   30 257 697 36 980 886   40 027 741   41 976 969   44 964 580   46 686 287   48 973 688   50 598 039   51 130 306   55 647 581      56 471 294        57 004 109        58 196 474        1 192 365          
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910     11 689 699   16 600 787   22 622 248   28 193 253   35 052 020 40 451 031   44 564 474   46 812 391   51 905 400   54 166 094   58 986 679   61 783 053   65 596 594   66 459 669      69 101 217        70 135 970        70 763 205        1 661 989          
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896   15 102 328   19 749 656   25 689 779   32 038 830   38 585 132 42 382 228   46 843 884   50 028 721   53 840 932   56 974 118   62 897 987   64 567 065   70 293 819   71 619 839      73 189 940        74 610 636        75 991 720        4 371 881          
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956   14 586 849   20 046 382   25 768 216   30 470 617   36 814 660 44 876 426   50 699 027   57 045 981   60 545 603   63 786 147   66 157 840   69 351 883   71 161 106   73 414 198      75 742 647        77 930 052        79 724 321        8 563 216          
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688   20 214 501   24 267 058   31 782 385   36 649 905   44 427 004 49 754 466   57 258 433   62 570 270   68 754 065   69 907 106   73 900 427   75 621 758   77 656 054   1 255 004 994 26 733 710 758 52 219 917 875 77 698 814 915 77 623 193 157 
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429   17 693 487   23 922 094   31 746 044   41 161 488   47 302 069 56 030 249   60 859 676   67 244 556   69 932 296   73 072 285   74 731 660   80 067 054   98 069 715   126 077 994    161 382 735      202 118 839      247 504 691      172 773 031      
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096   24 946 646   30 618 074   41 661 838   53 613 209   61 172 392 69 571 747   74 466 479   78 620 026   86 232 355   87 661 298   90 504 145   96 352 622   109 841 635 133 076 953    162 609 104      355 045 877      2 897 539 886   2 809 878 588   
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 23 866 174   32 358 907   37 460 021   50 201 114   61 169 740   71 066 389 79 775 327   82 715 242   87 322 036   87 733 933   90 899 019   92 870 285   94 960 379   103 087 604 117 444 670    135 244 513      166 059 918      204 659 741      116 925 808      
2003 769 845      2 212 022   3 772 127   7 521 103   14 918 550 22 334 592   28 990 287   38 513 052   49 109 185   57 134 413   63 035 749 69 285 788   75 625 896   78 697 051   81 124 911   82 094 555   79 968 344   76 124 407   76 196 538   88 019 916      107 591 322      140 947 343      179 002 164      100 305 114      
2004 812 119      2 246 467   5 061 713   11 334 302 19 487 406 27 548 810   40 376 945   48 230 562   61 727 550   72 501 748   79 107 878 83 624 466   86 695 449   90 855 966   93 384 454   93 871 105   92 410 441   90 256 912   108 290 202 131 755 353    166 288 547      188 847 458      218 735 410      132 039 961      
2005 509 627      1 351 807   2 936 518   8 051 538   12 881 737 21 428 300   29 683 515   41 055 309   53 575 798   63 967 190   71 611 719 74 957 466   79 232 555   82 574 304   83 676 044   82 458 656   83 687 684   83 448 723   93 148 815   117 272 587    153 074 770      199 538 223      250 833 450      175 875 985      
2006 526 864      1 841 235   5 043 862   10 860 470 22 317 030 28 783 259   39 648 750   48 094 227   60 286 032   68 279 969   71 055 378 75 881 646   79 980 994   83 521 717   84 851 625   83 754 655   80 765 432   78 504 271   80 093 667   100 474 613    130 457 341      177 877 073      236 389 325      165 333 948      
2007 670 926      2 512 008   4 701 870   9 787 798   15 632 953 23 294 188   35 522 475   46 243 452   57 750 310   62 098 797   67 386 823 71 945 124   75 290 601   77 549 635   77 718 940   76 050 849   72 395 293   68 610 041   69 973 870   77 034 860      94 361 363        135 422 837      225 018 495      162 919 698      
2008 437 577      1 458 651   4 020 558   12 065 305 22 025 266 32 541 630   39 719 013   47 251 511   52 468 999   57 802 255   62 987 507 67 597 894   71 380 388   74 103 220   74 311 810   72 015 017   67 117 371   61 888 983   73 248 675   93 948 180      149 866 928      459 341 435      801 996 664      749 527 665      
2009 372 907      985 838      4 120 617   9 610 390   16 686 438 23 337 975   29 405 359   34 460 997   38 787 323   42 949 875   46 699 763 49 594 393   51 887 806   53 567 353   53 806 570   50 179 226   43 868 070   57 474 644   304 236 503 762 790 124    1 243 286 799   1 515 931 208   1 562 145 220   1 527 684 223   
2010 66 268        136 381      420 236      973 357      2 375 480   3 809 040     4 463 242     4 953 167     5 398 285     5 805 633     6 167 504   6 435 870     6 671 761     6 848 816     6 894 284     6 794 128     6 482 475     6 125 093     7 774 585     9 320 278        12 750 001        14 444 215        16 126 047        11 662 805        

Total 83 763 909 433 

Total claims paid ($) to the end of development year - actual and forecast

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346     6 412 067     9 075 367     11 962 186   14 301 145   15 483 078 16 650 151 16 753 180 17 634 099 18 287 400   19 081 590   20 065 206   20 244 872 22 627 307 22 880 927 23 189 292 23 963 254   24 865 687   1 676 395        
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579   15 897 613   19 000 301   22 616 967   26 254 305   30 257 697 36 980 886 40 027 741 41 976 969 44 964 580   46 686 287   48 973 688   50 598 039 51 130 306 55 647 581 59 209 766 63 906 566   69 876 099   14 228 518      
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910     11 689 699   16 600 787   22 622 248   28 193 253   35 052 020 40 451 031 44 564 474 46 812 391 51 905 400   54 166 094   58 986 679   61 783 053 65 596 594 69 373 361 74 647 928 80 507 622   86 276 065   20 679 472      
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896   15 102 328   19 749 656   25 689 779   32 038 830   38 585 132 42 382 228 46 843 884 50 028 721 53 840 932   56 974 118   62 897 987   64 567 065 69 394 349 74 558 954 82 023 403 90 262 226   99 698 177   35 131 112      
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956   14 586 849   20 046 382   25 768 216   30 470 617   36 814 660 44 876 426 50 699 027 57 045 981 60 545 603   63 786 147   66 157 840   69 890 020 73 706 345 77 455 477 82 175 870 88 436 120   93 009 114   26 851 274      
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688   20 214 501   24 267 058   31 782 385   36 649 905   44 427 004 49 754 466 57 258 433 62 570 270 68 754 065   69 907 106   67 615 778   63 310 949 52 628 529 35 831 712 19 073 290 1 923 779-     20 684 011-   90 591 117-      
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429   17 693 487   23 922 094   31 746 044   41 161 488   47 302 069 56 030 249 60 859 676 67 244 556 69 932 296   77 126 235   68 962 634   56 867 151 31 514 544 5 181 804-   58 813 489- 106 263 269- 158 104 568- 228 036 864-    
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096   24 946 646   30 618 074   41 661 838   53 613 209   61 172 392 69 571 747 74 466 479 78 620 026 83 561 678   90 119 099   89 894 957   77 640 989 52 862 455 19 164 531 22 565 295- 75 191 466-   125 655 492- 204 275 518-    
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 23 866 174   32 358 907   37 460 021   50 201 114   61 169 740   71 066 389 79 775 327 82 715 242 88 365 855 93 978 246   100 467 658 100 272 639 91 998 558 79 359 765 63 055 991 32 075 598 2 525 363-     29 806 907-   112 522 149-    
2003 769 845      2 212 022   3 772 127   7 521 103   14 918 550 22 334 592   28 990 287   38 513 052   49 109 185   57 134 413   63 035 749 69 285 788 74 187 291 78 606 570 82 768 406   86 847 925   87 932 758   85 253 277 68 354 379 36 086 744 1 424 848-   45 391 596-   84 817 013-   154 102 801-    
2004 812 119      2 246 467   5 061 713   11 334 302 19 487 406 27 548 810   40 376 945   48 230 562   61 727 550   72 501 748   79 107 878 85 566 608 91 410 185 96 542 119 101 099 796 105 529 299 95 514 592   76 463 629 48 428 857 13 103 072 38 753 084- 83 933 191-   135 398 155- 214 506 034-    
2005 509 627      1 351 807   2 936 518   8 051 538   12 881 737 21 428 300   29 683 515   41 055 309   53 575 798   63 967 190   71 082 972 77 775 647 83 125 384 87 847 684 91 824 383   95 508 258   95 216 858   78 371 371 52 638 623 8 279 982   53 315 153- 120 925 600- 175 609 997- 239 577 187-    
2006 526 864      1 841 235   5 043 862   10 860 470 22 317 030 28 783 259   39 648 750   48 094 227   60 286 032   68 036 133   74 315 527 80 317 110 85 954 326 90 729 885 95 269 491   100 510 066 97 211 108   79 243 519 52 880 004 16 927 741 36 147 969- 81 928 099-   115 650 925- 175 936 956-    
2007 670 926      2 512 008   4 701 870   9 787 798   15 632 953 23 294 188   35 522 475   46 243 452   53 345 365   59 685 720   65 619 106 70 746 757 75 034 944 78 332 512 82 248 888   85 690 609   88 436 835   82 150 731 64 795 783 34 561 586 3 949 438   26 278 597-   49 369 119-   95 612 571-      
2008 437 577      1 458 651   4 020 558   12 065 305 22 025 266 32 541 630   39 719 013   46 556 545   52 843 265   59 394 508   65 069 664 69 983 931 74 776 520 79 178 334 83 926 161   89 018 845   77 671 117   57 102 895 23 263 711 10 968 516- 45 692 158- 64 952 250-   79 599 290-   119 318 303-    
2009 372 907      985 838      4 120 617   9 610 390   16 686 438 23 337 975   29 436 589   35 437 569   41 072 363   46 800 799   52 401 698 57 745 285 62 719 132 67 566 558 72 712 825   84 185 126   76 837 308   51 975 386 25 895 299 882 384-      28 771 805- 38 682 862-   38 682 862-   62 020 836-      
2010 66 268        136 381      420 236      973 357      2 375 480   2 974 444     3 613 244     4 250 736     4 843 613     5 397 958     5 918 263   6 389 778   6 843 098   7 242 034   7 663 751     7 832 975     6 929 241     6 093 652   5 232 470   4 352 942   3 091 635   3 091 635     3 091 635     716 155           

Total 1 597 217 410- 

Total claims paid ($) to the end of development year - actual and forecast
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2011 

 
 

2006 

 

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346     6 412 067     9 075 367     11 962 186   14 301 145   15 483 078 16 650 151 16 753 180   17 634 099   18 287 400   19 081 590   20 065 206   20 244 872   21 228 859   22 065 780   22 739 111   23 275 939   23 749 370   3 504 498        
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579   15 897 613   19 000 301   22 616 967   26 254 305   30 257 697 36 980 886 40 027 741   41 976 969   44 964 580   46 686 287   48 973 688   51 227 233   53 624 614   55 707 398   57 634 813   59 224 789   60 711 555   11 737 867      
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910     11 689 699   16 600 787   22 622 248   28 193 253   35 052 020 40 451 031 44 564 474   46 812 391   51 905 400   54 166 094   57 473 780   60 690 282   63 349 566   65 825 911   68 023 669   69 777 054   71 310 367   17 144 274      
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896   15 102 328   19 749 656   25 689 779   32 038 830   38 585 132 42 382 228 46 843 884   50 028 721   53 840 932   58 771 518   63 951 391   69 079 662   73 317 265   76 646 370   79 932 016   82 791 094   85 388 650   31 547 718      
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956   14 586 849   20 046 382   25 768 216   30 470 617   36 814 660 44 876 426 50 699 027   57 045 981   63 136 673   68 850 299   74 842 455   80 067 780   85 240 585   89 929 981   93 981 360   97 984 166   101 644 505 44 598 524      
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688   20 214 501   24 267 058   31 782 385   36 649 905   44 427 004 49 754 466 57 258 433   63 657 730   70 605 889   77 171 825   83 546 276   88 943 801   93 733 041   98 242 501   102 490 072 106 304 409 109 818 602 52 560 169      
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429   17 693 487   23 922 094   31 746 044   41 161 488   47 302 069 56 030 249 61 681 900   67 486 240   73 123 233   78 681 000   84 279 092   89 303 239   93 586 096   97 606 872   101 090 514 104 107 998 106 856 230 50 825 981      
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096   24 946 646   30 618 074   41 661 838   53 613 209   61 172 392 68 976 785 77 627 378   86 705 038   95 215 801   103 305 874 111 325 852 118 747 637 125 648 749 132 098 285 136 242 843 139 880 256 143 335 439 82 163 047      
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 23 866 174   32 358 907   37 460 021   50 201 114   61 169 740   68 721 833 75 631 243 83 414 653   91 012 645   99 026 738   107 998 687 116 308 041 123 839 707 130 556 317 136 857 120 142 664 371 148 079 521 152 964 690 91 794 950      
2003 769 845      2 212 022   3 772 127   7 521 103   14 918 550 22 334 592   28 990 287   38 513 052   49 109 185   58 804 296   67 802 201 76 508 982 84 418 144   91 430 327   98 323 631   105 917 857 113 167 455 118 888 381 123 970 883 128 511 274 132 285 228 135 770 255 138 842 817 89 733 633      
2004 812 119      2 246 467   5 061 713   11 334 302 19 487 406 27 548 810   40 376 945   48 230 562   55 702 735   63 625 424   71 876 148 80 321 005 89 697 148   99 292 337   110 479 812 121 523 998 132 307 991 141 569 538 150 419 233 158 590 355 165 429 911 170 761 875 174 379 252 126 148 691    
2005 509 627      1 351 807   2 936 518   8 051 538   12 881 737 21 428 300   29 683 515   38 416 252   47 315 730   57 373 537   68 152 442 78 818 338 89 117 413   100 274 326 111 209 194 121 949 078 132 649 477 141 685 459 149 382 804 154 997 364 158 967 596 161 946 039 163 535 379 133 851 864    
2006 526 864      1 841 235   5 043 862   10 860 470 22 317 030 28 783 259   36 860 778   46 226 233   56 833 182   67 867 540   78 167 092 89 142 949 101 070 066 113 208 151 125 113 588 136 801 779 148 534 110 158 041 254 166 017 217 172 014 275 175 615 519 177 138 021 177 138 021 148 354 762    
2007 670 926      2 512 008   4 701 870   9 787 798   15 632 953 22 575 300   29 258 018   38 098 240   48 460 388   59 253 465   70 930 480 83 605 430 96 315 182   108 632 846 120 892 121 133 089 356 145 205 174 154 629 741 161 643 975 165 398 814 167 528 887 167 528 887 167 528 887 151 895 935    
2008 437 577      1 458 651   4 020 558   12 065 305 17 993 477 24 389 923   30 527 419   36 521 951   44 608 930   53 324 714   63 454 843 73 156 658 83 152 021   92 829 048   102 358 842 111 734 574 121 049 258 127 687 875 130 974 833 132 717 967 132 717 967 132 717 967 132 717 967 120 652 662    
2009 372 907      985 838      4 120 617   8 017 565   12 186 666 16 826 950   21 159 350   26 878 854   34 921 085   43 150 043   50 902 043 58 705 456 66 989 235   74 877 376   82 447 138   89 995 530   97 543 922   101 847 383 102 910 496 102 910 496 102 910 496 102 910 496 102 910 496 98 789 879      
2010 66 268        136 381      124 339      116 535      151 460      199 944        229 011        150 793        225 144        250 323        245 114      260 871      287 853        284 035        264 166        244 297        224 427        175 017        175 017        175 017        175 017        175 017        175 017        38 636             

Total 1 255 343 088 

Total claims paid ($) to the end of development year - actual and forecast

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346   6 412 067   9 075 367   11 962 186 14 301 145 15 483 078 16 650 151 16 753 180 18 454 279 20 207 275 21 979 875 23 950 091 26 071 216   28 156 632   30 174 280   31 943 262   33 361 856   34 680 885   17 927 705   
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579 15 897 613 19 000 301 22 616 967 26 254 305 30 257 697 36 980 886 43 265 872 50 758 636 58 849 557 66 788 380 75 180 274 83 508 283   91 421 828   98 967 957   106 075 869 112 953 429 119 218 775 82 237 890   
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910   11 689 699 16 600 787 22 622 248 28 193 253 35 052 020 40 460 648 46 407 479 53 106 461 60 253 093 67 902 870 75 512 288 83 052 007   90 096 835   96 774 802   103 165 791 107 964 547 112 237 223 77 185 203   
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896 15 102 328 19 749 656 25 689 779 32 038 830 36 959 714 42 792 924 48 682 752 55 653 783 63 256 764 71 741 074 80 641 412 89 753 812   98 635 679   107 335 257 115 337 055 122 450 756 128 377 078 96 338 248   
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956 14 586 849 20 046 382 25 768 216 30 690 034 36 136 851 42 358 325 49 249 901 57 111 682 64 799 943 72 940 706 81 885 616 89 971 290   97 296 995   104 098 723 109 870 582 115 098 061 119 454 996 93 686 780   
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688 20 214 501 24 267 058 27 846 093 31 418 979 36 092 148 41 209 344 47 136 871 53 886 552 61 526 352 69 915 363 79 370 789 87 428 055   94 611 333   100 882 364 106 365 144 110 902 546 114 125 217 89 858 159   
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429 17 693 487 22 063 787 26 639 490 31 526 318 36 678 888 42 652 202 49 737 283 57 937 875 66 845 311 76 157 049 85 694 435 94 305 087   101 745 576 108 387 992 113 685 089 117 127 764 118 941 533 101 248 046 
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096 24 601 333 30 334 908 36 277 154 41 719 998 48 007 922 54 179 502 60 754 169 68 532 094 76 949 382 85 582 574 94 215 767 101 320 210 106 473 258 110 249 227 113 270 837 114 618 457 114 618 457 95 427 361   
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 20 459 159 25 460 919 30 638 024 35 505 587 40 201 723 45 801 770 52 006 192 59 318 154 67 668 513 76 237 559 84 806 564 93 375 570 99 869 780   104 426 098 107 984 883 109 210 583 109 210 583 109 210 583 92 979 834   
2003 769 845      2 212 022   3 772 127   7 521 103   10 796 008 14 491 474 18 426 075 22 601 866 26 862 355 31 035 458 36 336 275 41 899 622 48 316 242 55 088 711 61 946 613 68 804 515 75 662 417 79 392 771   82 048 921   83 466 318   83 466 318   83 466 318   83 466 318   75 945 215   
2004 812 119      2 246 467   5 061 713   8 057 342   11 323 419 14 944 277 18 540 810 22 103 522 25 577 531 28 770 433 32 308 291 36 349 050 40 664 871 45 076 058 49 487 244 53 898 431 58 309 617 60 473 567   61 324 419   61 324 419   61 324 419   61 324 419   61 324 419   56 262 706   
2005 509 627      1 351 807   2 721 410   4 202 581   6 235 226   8 463 527   10 712 348 13 184 010 15 518 385 17 737 414 20 765 064 24 214 172 27 753 564 31 292 956 34 832 347 38 371 739 41 911 131 43 082 656   43 082 656   43 082 656   43 082 656   43 082 656   43 082 656   41 730 849   
2006 526 864      1 475 773   2 424 682   3 586 991   5 135 911   6 620 444   8 256 131   9 965 387   11 641 525 13 187 053 15 617 707 18 239 226 20 860 744 23 482 262 26 103 781 28 725 299 31 346 818 31 346 818   31 346 818   31 346 818   31 346 818   31 346 818   31 346 818   30 819 953   
2007 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                -                -                -                -                -                
2008 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                -                -                -                -                -                
2009 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                -                -                -                -                -                
2010 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                -                -                -                -                -                

Total 951 647 950 

Total claims paid ($) to the end of development year - actual and forecast
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9.4.2.5.2. Forecasts of incurred 
2016 

 

2014 

 

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743   26 049 777   22 302 587   24 397 608   24 933 717   24 911 070 24 621 799   25 052 897   24 387 934   25 165 890   25 602 334   26 620 987   27 941 558   25 066 395   24 432 426      25 594 678        25 406 914        25 439 358        1 254 293          
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938   51 443 543   48 901 125   50 610 693   53 132 498   55 163 766 54 100 332   57 263 654   59 974 035   65 135 092   65 429 517   62 472 685   59 231 158   61 085 905   62 813 008      64 619 050        64 916 166        64 524 707        7 520 598          
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376   61 934 993   55 356 013   55 174 437   54 449 055   56 455 203 59 352 533   66 542 690   67 687 083   70 334 891   72 742 675   66 534 324   72 092 968   74 596 410   77 414 724      77 469 194        77 240 032        76 718 130        7 616 913          
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117   64 505 637   57 849 342   59 040 249   61 069 922   63 718 647 65 514 138   70 358 924   75 164 139   77 160 609   71 599 617   74 604 751   78 832 768   81 134 716   80 992 013      80 196 255        79 171 249        78 098 693        6 478 853          
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294   65 452 004   54 825 999   57 955 603   60 559 700   75 246 730 80 495 913   83 517 519   82 014 886   74 757 578   75 258 337   75 124 198   82 043 829   84 125 463   83 345 931      82 047 915        80 753 324        79 557 795        8 396 690          
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364   66 099 963   59 456 547   64 952 799   74 388 405   85 785 796 87 893 067   83 004 246   78 453 449   82 044 480   83 606 990   88 541 498   89 111 012   88 624 654   87 847 526      87 161 925        86 542 519        85 977 116        10 355 358        
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735   61 332 185   60 911 821   72 758 312   80 898 584   80 758 390 80 152 740   77 500 087   78 051 510   79 068 949   84 718 535   85 134 396   84 454 716   83 684 098   83 515 494      83 340 642        83 219 040        83 169 099        8 437 440          
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724   81 425 754   82 361 209   96 238 127   99 601 436   96 311 717 87 811 406   90 407 519   93 950 595   102 675 617 104 516 066 102 972 655 101 477 790 100 260 895 99 348 571      98 597 866        97 897 345        97 363 564        9 702 267          
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 81 217 520   83 228 525   94 574 915   101 665 869 100 099 948 91 208 509 92 826 509   94 825 982   102 458 598 105 439 493 104 247 414 102 761 106 100 997 666 98 768 372   96 975 366      95 530 973        94 164 585        92 843 109        5 109 176          
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485 85 460 733   95 738 649   101 964 701 97 287 924   84 590 684   86 237 834 85 764 419   93 047 109   95 710 615   94 437 963   92 785 131   91 307 033   90 276 064   89 493 021   88 762 090      88 177 700        87 745 269        87 411 358        8 714 307          
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614 111 397 008 110 585 142 101 843 285 95 818 006   96 621 687   97 787 807 104 403 799 106 014 692 104 210 360 102 007 944 99 884 075   97 974 919   96 421 945   95 080 709   93 907 320      92 944 263        92 193 414        91 554 254        4 858 806          
2005 13 296 154 35 928 219 49 225 566 63 527 170 80 880 226 91 624 723   85 446 968   77 265 401   85 015 842   88 176 759   91 469 746 93 564 492   91 924 618   89 844 693   87 745 703   85 817 817   84 205 178   82 904 149   81 765 028   80 776 881      80 071 739        79 460 884        79 000 092        4 042 627          
2006 22 256 213 48 097 250 62 743 804 83 357 713 96 147 273 104 089 468 87 405 357   86 172 259   86 916 292   91 463 741   93 572 601 91 593 346   89 261 535   86 984 850   84 793 724   82 697 623   80 849 668   79 421 768   78 304 800   77 406 965      76 638 579        75 965 991        75 377 334        4 321 957          
2007 19 586 963 47 169 049 66 896 340 76 261 682 84 225 171 85 973 038   79 791 545   79 610 555   89 264 285   92 468 291   90 411 064 87 659 626   84 978 094   82 571 221   80 349 116   78 299 372   76 431 085   74 989 228   73 798 664   72 741 436      71 774 254        70 898 831        70 100 595        8 001 797          
2008 23 441 702 61 042 168 73 074 376 83 852 295 83 094 805 83 207 042   79 449 123   84 834 047   89 292 714   87 812 555   85 635 262 82 911 665   80 155 265   77 757 485   75 488 434   73 339 618   71 500 564   70 118 754   69 058 770   68 159 586      67 429 247        66 821 976        66 279 008        13 810 009        
2009 17 193 212 38 002 433 50 937 746 48 829 445 58 044 114 58 744 756   62 895 252   69 006 711   67 590 061   65 933 307   64 219 063 62 549 880   60 920 835   59 432 274   58 181 003   57 075 393   56 142 815   55 108 402   54 219 306   53 457 836      52 898 273        52 461 057        52 135 234        17 674 237        
2010 1 136 121   2 133 857   1 612 655   4 909 603   6 539 149   6 426 980     7 370 584     7 207 042     6 876 499     6 520 489     6 185 503   5 887 931     5 612 088     5 374 838     5 165 402     4 984 859     4 809 414     4 648 779     4 542 970     4 430 021        4 322 839          4 228 642          4 145 275          317 968-             

Total 125 977 360      

Total claims incurred ($) to the end of development year - actual and forecast

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743   26 049 777   22 302 587   24 397 608   24 933 717   24 911 070 24 621 799 25 052 897 24 387 934 25 165 890   25 602 334   26 620 987   27 941 558 25 066 395 24 432 426 25 594 678 25 078 301   24 701 160   1 511 869        
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938   51 443 543   48 901 125   50 610 693   53 132 498   55 163 766 54 100 332 57 263 654 59 974 035 65 135 092   65 429 517   62 472 685   59 231 158 61 085 905 62 813 008 62 171 019 61 102 523   59 461 515   3 813 933        
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376   61 934 993   55 356 013   55 174 437   54 449 055   56 455 203 59 352 533 66 542 690 67 687 083 70 334 891   72 742 675   66 534 324   72 092 968 74 596 410 74 887 192 76 650 871 79 115 835   83 366 621   17 770 028      
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117   64 505 637   57 849 342   59 040 249   61 069 922   63 718 647 65 514 138 70 358 924 75 164 139 77 160 609   71 599 617   74 604 751   78 832 768 76 856 060 75 572 899 75 361 589 76 875 043   79 220 036   14 652 971      
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294   65 452 004   54 825 999   57 955 603   60 559 700   75 246 730 80 495 913 83 517 519 82 014 886 74 757 578   75 258 337   75 124 198   73 014 113 69 631 662 65 245 493 61 958 053 59 684 201   59 124 579   7 033 261-        
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364   66 099 963   59 456 547   64 952 799   74 388 405   85 785 796 87 893 067 83 004 246 78 453 449 82 044 480   83 606 990   81 830 030   79 587 426 76 244 482 72 918 580 70 015 490 67 668 596   66 425 748   3 481 358-        
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735   61 332 185   60 911 821   72 758 312   80 898 584   80 758 390 80 152 740 77 500 087 78 051 510 79 068 949   77 025 110   78 223 140   79 534 309 81 080 411 82 160 299 84 855 949 88 412 896   93 761 734   23 829 438      
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724   81 425 754   82 361 209   96 238 127   99 601 436   96 311 717 87 811 406 90 407 519 93 950 595 90 323 956   87 148 203   83 258 637   80 554 830 78 271 665 74 694 108 72 963 553 73 613 794   74 421 001   4 199 025-        
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 81 217 520   83 228 525   94 574 915   101 665 869 100 099 948 91 208 509 92 826 509 94 825 982 91 411 691 87 714 440   83 413 997   79 333 914   75 875 473 71 779 514 68 018 050 65 051 067 61 701 395   58 954 853   23 760 390-      
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485 85 460 733   95 738 649   101 964 701 97 287 924   84 590 684   86 237 834 85 764 419 82 968 340 79 706 283 75 871 856   72 089 345   68 247 355   64 691 725 60 571 960 56 716 415 52 979 333 49 450 193   46 517 799   22 767 989-      
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614 111 397 008 110 585 142 101 843 285 95 818 006   96 621 687   97 787 807 94 678 523 91 148 946 87 546 354 83 842 837   79 858 380   75 892 442   72 214 161 68 343 330 64 022 982 59 924 697 57 053 479   54 471 900   24 635 978-      
2005 13 296 154 35 928 219 49 225 566 63 527 170 80 880 226 91 624 723   85 446 968   77 265 401   85 015 842   88 176 759   85 857 419 84 043 555 81 695 768 78 929 704 75 696 766   72 008 964   68 543 295   65 394 080 62 302 536 59 408 556 57 006 178 55 327 653   52 505 582   11 461 608-      
2006 22 256 213 48 097 250 62 743 804 83 357 713 96 147 273 104 089 468 87 405 357   86 172 259   86 916 292   84 052 775   80 432 370 75 993 796 71 583 587 66 766 881 61 485 935   56 028 760   50 293 434   44 901 244 39 190 213 33 766 042 29 251 583 25 320 874   22 380 960   37 905 072-      
2007 19 586 963 47 169 049 66 896 340 76 261 682 84 225 171 85 973 038   79 791 545   79 610 555   75 994 800   70 926 248   64 742 225 58 225 509 51 501 971 44 051 473 36 630 039   29 209 205   22 088 381   15 087 234 10 243 409 6 401 168   2 925 406   3 020            2 068 433-     48 311 885-      
2008 23 441 702 61 042 168 73 074 376 83 852 295 83 094 805 83 207 042   79 449 123   76 489 795   70 783 624   63 646 118   56 328 861 48 858 036 40 530 050 32 613 770 24 703 787   16 724 245   8 691 268     3 346 455   688 050-      3 907 914-   6 504 106-   7 798 175-     8 677 868-     48 396 881-      
2009 17 193 212 38 002 433 50 937 746 48 829 445 58 044 114 58 744 756   57 145 959   53 256 862   46 664 350   39 174 958   31 918 685 23 761 041 14 463 949 5 414 523   3 529 544-     12 695 103-   21 873 657-   28 748 176- 31 689 612- 33 954 207- 35 641 658- 36 088 035-   36 088 035-   59 426 009-      
2010 1 136 121   2 133 857   1 612 655   4 909 603   6 539 149   7 164 782     7 233 841     7 073 051     6 831 260     6 490 329     6 146 833   5 811 882   5 451 949   5 147 418   4 847 842     4 553 347     4 258 852     4 013 529   3 872 959   3 734 523   3 662 756   3 662 756     3 662 756     1 287 276        

Total 228 513 942-    

Total claims incurred ($) to the end of development year - actual and forecast
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2011 

 

 
2006 

 

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743   26 049 777   22 302 587   24 397 608   24 933 717   24 911 070 24 621 799 25 052 897   24 387 934   25 165 890   25 602 334   26 620 987   27 941 558   26 142 579   23 733 551   21 211 917   18 674 040   16 153 576   4 091 296-        
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938   51 443 543   48 901 125   50 610 693   53 132 498   55 163 766 54 100 332 57 263 654   59 974 035   65 135 092   65 429 517   62 472 685   60 475 870   56 802 784   52 622 794   48 105 000   43 367 106   38 917 114   10 056 574-      
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376   61 934 993   55 356 013   55 174 437   54 449 055   56 455 203 59 352 533 66 542 690   67 687 083   70 334 891   72 742 675   72 091 881   67 958 872   61 633 009   54 862 340   47 373 608   39 259 952   30 955 182   23 210 912-      
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117   64 505 637   57 849 342   59 040 249   61 069 922   63 718 647 65 514 138 70 358 924   75 164 139   77 160 609   77 864 053   76 012 680   78 066 406   76 682 734   76 161 090   74 226 840   72 153 309   69 841 196   16 000 264      
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294   65 452 004   54 825 999   57 955 603   60 559 700   75 246 730 80 495 913 83 517 519   82 014 886   81 966 375   84 467 497   86 188 485   87 147 843   87 782 607   87 267 962   86 048 047   83 911 833   80 854 509   23 808 528      
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364   66 099 963   59 456 547   64 952 799   74 388 405   85 785 796 87 893 067 83 004 246   81 513 013   79 119 388   77 311 686   75 490 438   72 905 470   69 622 760   64 931 174   59 717 177   53 252 797   46 786 948   10 471 485-      
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735   61 332 185   60 911 821   72 758 312   80 898 584   80 758 390 80 152 740 76 575 269   71 134 233   65 409 213   59 865 490   54 850 401   49 441 052   43 078 689   35 022 644   25 856 920   15 864 779   5 615 290     50 414 959-      
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724   81 425 754   82 361 209   96 238 127   99 601 436   96 311 717 94 899 308 92 819 532   89 279 336   85 672 289   81 976 260   78 374 299   73 803 793   68 134 836   61 538 709   53 731 132   44 559 072   36 141 505   25 030 887-      
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 81 217 520   83 228 525   94 574 915   101 665 869 100 099 948 98 228 713 92 650 592 89 664 850   89 635 280   89 388 159   89 337 304   89 526 025   89 369 778   89 099 056   87 612 931   84 523 968   80 565 454   77 407 901   16 238 161      
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485 85 460 733   95 738 649   101 964 701 97 287 924   93 741 579   88 930 472 85 988 702 81 811 807   77 596 267   73 346 502   69 187 209   65 202 968   60 305 285   54 204 500   47 133 712   39 157 258   31 022 523   24 150 459   24 958 725-      
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614 111 397 008 110 585 142 101 843 285 101 493 159 100 686 070 99 813 237 99 013 026 98 308 929   97 396 639   96 487 936   95 656 907   94 976 418   93 156 606   90 304 624   86 543 423   82 821 288   79 557 736   77 045 086   28 814 525      
2005 13 296 154 35 928 219 49 225 566 63 527 170 80 880 226 91 624 723   85 446 968   84 306 793   82 378 724   98 830 837   96 491 987 94 517 539 92 297 302   90 102 704   88 012 635   86 034 533   84 136 520   80 756 959   76 189 866   71 223 225   66 648 948   62 455 796   61 128 496   31 444 981      
2006 22 256 213 48 097 250 62 743 804 83 357 713 96 147 273 104 089 468 103 736 050 101 483 072 97 522 459   94 356 751   92 921 308 91 507 117 90 209 302   89 074 587   88 107 166   87 195 836   86 284 506   83 892 132   81 746 848   79 341 083   76 751 628   74 239 862   74 239 862   45 456 603      
2007 19 586 963 47 169 049 66 896 340 76 261 682 84 225 171 83 088 202   79 961 441   76 626 482   73 617 760   71 988 155   70 865 085 70 005 271 69 330 394   68 812 872   68 369 201   67 925 530   67 481 859   67 311 016   66 842 737   66 793 440   66 671 644   66 671 644   66 671 644   51 038 691      
2008 23 441 702 61 042 168 73 074 376 83 852 295 86 228 889 87 434 154   86 992 494   85 900 209   84 721 300   83 931 561   84 065 961 84 471 996 85 067 863   85 711 744   86 355 625   86 999 507   87 643 388   87 765 866   87 931 848   88 243 832   88 243 832   88 243 832   88 243 832   76 178 527      
2009 17 193 212 38 002 433 50 937 746 55 087 115 56 442 908 57 010 978   57 435 393   57 258 148   57 380 304   58 300 180   59 600 503 61 134 436 62 754 843   64 375 249   65 995 656   67 616 063   69 236 470   70 231 629   70 632 706   70 632 706   70 632 706   70 632 706   70 632 706   66 512 089      
2010 1 136 121   2 133 857   2 595 101   2 707 617   2 658 603   2 577 076     2 429 251     2 252 207     2 075 163     1 940 180     1 852 906   1 765 632   1 678 358     1 591 084     1 503 810     1 416 536     1 329 262     1 263 009     1 263 009     1 263 009     1 263 009     1 263 009     1 263 009     1 126 628        

Total 208 384 160    

Total claims incurred ($) to the end of development year - actual and forecast

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743 26 049 777 22 302 587 24 397 608 24 933 717 24 911 070 24 621 799 25 052 897 24 694 359 24 412 386 24 248 391 24 174 909 24 397 326   24 642 634   24 933 477   25 484 381   26 015 364   26 662 357   9 909 177     
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938 51 443 543 48 901 125 50 610 693 53 132 498 55 163 766 54 100 332 51 937 013 48 976 189 46 084 540 43 851 684 42 053 185 40 775 296   39 560 651   38 379 938   37 065 177   36 156 074   35 486 903   1 493 983-     
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376 61 934 993 55 356 013 55 174 437 54 449 055 56 455 203 53 840 341 50 621 061 47 567 715 45 190 512 43 713 940 42 571 323 42 480 317   42 422 181   43 126 185   44 361 018   44 987 881   45 517 183   10 465 163   
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117 64 505 637 57 849 342 59 040 249 61 069 922 59 057 966 57 107 723 55 799 527 54 835 441 55 057 791 56 998 951 60 975 008 66 939 504   74 977 796   84 163 553   92 720 747   100 077 901 106 235 528 74 196 698   
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294 65 452 004 54 825 999 57 955 603 56 193 217 53 619 139 52 915 312 52 858 904 53 008 748 54 705 097 58 426 991 63 657 817 70 880 661   78 073 232   85 027 923   91 110 089   96 459 640   100 555 476 74 787 260   
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364 66 099 963 59 456 547 57 142 129 53 638 113 48 960 580 47 636 559 48 351 761 51 565 325 56 204 039 63 421 538 72 684 355 86 249 456   98 980 327   109 813 979 118 660 445 126 370 351 131 721 696 107 454 638 
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735 61 332 185 59 080 038 54 121 824 49 756 846 47 177 342 45 296 152 45 121 362 47 379 047 53 546 154 62 023 914 71 673 563 81 761 322   90 895 143   98 876 785   104 654 425 107 336 869 108 727 250 91 033 763   
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724 79 408 850 74 471 838 66 977 498 61 552 524 56 657 738 53 248 927 51 705 636 52 192 722 56 115 618 62 084 260 68 209 397 75 262 243   81 901 870   87 655 804   91 536 614   92 232 776   92 232 776   73 041 680   
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 77 255 098 76 677 370 72 611 120 65 855 019 60 326 363 55 673 553 53 702 292 54 653 367 58 494 530 65 192 965 72 513 603 79 834 241 88 482 605   95 286 014   100 545 022 102 428 457 102 428 457 102 428 457 86 197 708   
2003 23 272 575 46 129 306 55 251 952 67 031 626 71 446 280 73 721 006 74 208 574 70 937 970 65 138 278 60 908 419 57 107 938 56 047 753 57 514 791 61 440 316 65 735 688 70 031 061 74 326 433 79 522 121   84 994 738   87 553 007   87 553 007   87 553 007   87 553 007   80 031 904   
2004 21 393 949 48 047 041 62 660 447 71 296 153 74 008 525 75 470 046 75 531 145 72 034 831 66 751 403 63 589 304 61 947 604 62 420 242 65 532 546 68 903 357 72 274 169 75 644 980 79 015 792 83 065 989   85 194 316   85 194 316   85 194 316   85 194 316   85 194 316   80 132 603   
2005 13 296 154 35 928 219 50 978 585 54 438 068 55 421 435 56 321 311 56 152 873 53 362 546 49 484 746 47 607 003 45 555 111 46 048 811 47 174 016 48 299 221 49 424 426 50 549 631 51 674 835 53 515 686   53 515 686   53 515 686   53 515 686   53 515 686   53 515 686   52 163 880   
2006 22 256 213 26 314 451 30 372 689 31 796 880 32 653 066 33 756 486 33 398 185 30 976 491 28 558 240 28 944 717 28 843 402 30 252 333 31 682 267 33 112 201 34 542 135 35 972 070 37 402 004 37 402 004   37 402 004   37 402 004   37 402 004   37 402 004   37 402 004   36 875 140   
2007 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                -                -                -                -                -                
2008 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                -                -                -                -                -                
2009 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                -                -                -                -                -                
2010 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                -                -                -                -                -                

Total 774 795 630 

Total claims incurred ($) to the end of development year - actual and forecast
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9.4.2.6. TD Boost  
9.4.2.6.1. Forecasts of paid 

2016 

 

                2014

 

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346     6 412 067     9 075 367     11 962 186   14 301 145   15 483 078 16 650 151   16 753 180   17 634 099   18 287 400   19 081 590   20 065 206   20 244 872   22 627 307   22 880 927   23 189 292   23 604 122   24 185 065   -                
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579   15 897 613   19 000 301   22 616 967   26 254 305   30 257 697 36 980 886   40 027 741   41 976 969   44 964 580   46 686 287   48 973 688   50 598 039   51 130 306   55 647 581   56 471 294   57 004 109   58 606 126   1 602 017     
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910     11 689 699   16 600 787   22 622 248   28 193 253   35 052 020 40 451 031   44 564 474   46 812 391   51 905 400   54 166 094   58 986 679   61 783 053   65 596 594   66 459 669   69 101 217   70 840 306   72 577 348   3 476 131     
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896   15 102 328   19 749 656   25 689 779   32 038 830   38 585 132 42 382 228   46 843 884   50 028 721   53 840 932   56 974 118   62 897 987   64 567 065   70 293 819   71 619 839   73 286 786   75 248 167   76 949 004   5 329 165     
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956   14 586 849   20 046 382   25 768 216   30 470 617   36 814 660 44 876 426   50 699 027   57 045 981   60 545 603   63 786 147   66 157 840   69 351 883   71 161 106   73 248 578   75 847 409   77 728 871   79 507 003   8 345 897     
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688   20 214 501   24 267 058   31 782 385   36 649 905   44 427 004 49 754 466   57 258 433   62 570 270   68 754 065   69 907 106   73 900 427   75 621 758   76 473 014   77 227 317   77 630 638   77 963 152   78 262 366   2 640 608     
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429   17 693 487   23 922 094   31 746 044   41 161 488   47 302 069 56 030 249   60 859 676   67 244 556   69 932 296   73 072 285   74 731 660   77 279 996   78 158 855   78 109 628   77 471 840   76 964 585   76 620 394   1 888 734     
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096   24 946 646   30 618 074   41 661 838   53 613 209   61 172 392 69 571 747   74 466 479   78 620 026   86 232 355   87 661 298   90 469 956   92 490 842   94 969 543   97 875 355   100 259 843 101 681 016 103 270 134 15 608 836   
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 23 866 174   32 358 907   37 460 021   50 201 114   61 169 740   71 066 389 79 775 327   82 715 242   87 322 036   87 733 933   91 789 105   95 783 437   98 139 840   100 659 711 102 782 088 103 753 244 105 288 614 106 980 902 19 246 969   
2003 769 845      2 212 022   3 772 127   7 521 103   14 918 550 22 334 592   28 990 287   38 513 052   49 109 185   57 134 413   63 035 749 69 285 788   75 625 896   78 697 051   83 000 621   87 393 878   90 993 075   93 273 717   94 691 588   95 920 569   97 603 793   98 825 445   100 132 708 21 435 657   
2004 812 119      2 246 467   5 061 713   11 334 302 19 487 406 27 548 810   40 376 945   48 230 562   61 727 550   72 501 748   79 107 878 83 624 466   86 695 449   91 592 665   96 428 980   100 615 048 102 615 740 105 474 341 107 026 782 108 933 510 110 145 035 110 763 409 111 103 193 24 407 744   
2005 509 627      1 351 807   2 936 518   8 051 538   12 881 737 21 428 300   29 683 515   41 055 309   53 575 798   63 967 190   71 611 719 74 957 466   79 997 817   84 808 555   88 617 692   92 042 383   95 247 471   96 146 008   98 008 086   98 894 431   100 048 380 100 882 185 100 522 711 25 565 245   
2006 526 864      1 841 235   5 043 862   10 860 470 22 317 030 28 783 259   39 648 750   48 094 227   60 286 032   68 279 969   71 055 378 76 127 305   80 802 972   84 613 828   88 180 122   91 422 542   93 739 228   95 250 749   97 285 161   98 136 252   98 407 103   97 912 928   97 488 231   26 432 854   
2007 670 926      2 512 008   4 701 870   9 787 798   15 632 953 23 294 188   35 522 475   46 243 452   57 750 310   62 098 797   67 374 648 72 092 843   76 028 879   79 536 654   82 493 029   85 280 440   88 333 923   90 207 318   91 764 984   91 989 979   91 239 016   90 791 207   90 190 298   28 091 501   
2008 437 577      1 458 651   4 020 558   12 065 305 22 025 266 32 541 630   39 719 013   47 251 511   52 468 999   58 036 966   63 052 708 67 188 209   70 701 296   73 448 340   75 994 638   79 108 560   80 929 309   82 969 365   83 636 792   82 518 276   81 642 729   80 652 680   79 680 744   27 211 745   
2009 372 907      985 838      4 120 617   9 610 390   16 686 438 23 337 975   29 405 359   34 460 997   38 822 504   42 714 549   45 979 385 48 737 341   51 150 382   53 218 595   55 373 240   57 672 840   57 808 692   58 740 617   59 782 042   60 834 942   61 499 475   61 648 735   61 443 811   26 982 814   
2010 66 268        136 381      420 236      973 357      2 375 480   3 809 040     4 463 242     5 077 465     5 604 177     6 050 690     6 405 779   6 712 404     6 976 677     7 211 135     7 425 822     7 660 207     7 783 472     7 896 220     7 985 657     8 052 504     8 035 223     8 059 512     8 059 512     3 596 270     

Total 241 862 188 

Total claims paid ($) to the end of development year - actual and forecast

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346     6 412 067     9 075 367     11 962 186   14 301 145   15 483 078 16 650 151 16 753 180 17 634 099 18 287 400   19 081 590   20 065 206   20 244 872   22 627 307   22 880 927   23 189 292   24 035 305   24 816 383   1 627 091     
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579   15 897 613   19 000 301   22 616 967   26 254 305   30 257 697 36 980 886 40 027 741 41 976 969 44 964 580   46 686 287   48 973 688   50 598 039   51 130 306   55 647 581   58 087 283   60 259 145   62 149 711   6 502 129     
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910     11 689 699   16 600 787   22 622 248   28 193 253   35 052 020 40 451 031 44 564 474 46 812 391 51 905 400   54 166 094   58 986 679   61 783 053   65 596 594   68 408 201   70 905 075   73 095 022   75 001 293   9 404 700     
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896   15 102 328   19 749 656   25 689 779   32 038 830   38 585 132 42 382 228 46 843 884 50 028 721 53 840 932   56 974 118   62 897 987   64 567 065   68 541 507   72 201 749   75 421 254   78 258 593   80 725 743   16 158 678   
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956   14 586 849   20 046 382   25 768 216   30 470 617   36 814 660 44 876 426 50 699 027 57 045 981 60 545 603   63 786 147   66 157 840   70 692 366   74 835 962   78 523 558   81 893 701   84 965 419   87 605 175   21 447 335   
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688   20 214 501   24 267 058   31 782 385   36 649 905   44 427 004 49 754 466 57 258 433 62 570 270 68 754 065   69 907 106   74 773 568   79 105 462   83 033 125   86 495 585   89 516 948   92 187 274   94 527 316   24 620 210   
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429   17 693 487   23 922 094   31 746 044   41 161 488   47 302 069 56 030 249 60 859 676 67 244 556 69 932 296   75 527 939   80 313 866   84 382 730   88 037 590   91 288 062   94 175 691   96 743 526   98 958 726   29 026 430   
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096   24 946 646   30 618 074   41 661 838   53 613 209   61 172 392 69 571 747 74 466 479 78 620 026 85 294 097   91 745 276   97 170 539   101 821 019 105 958 987 109 571 061 112 749 852 115 538 257 117 923 452 39 303 426   
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 23 866 174   32 358 907   37 460 021   50 201 114   61 169 740   71 066 389 79 775 327 82 715 242 89 559 981 96 165 074   102 451 484 107 629 709 111 940 746 115 785 460 119 124 404 122 165 717 124 788 460 126 927 266 44 212 023   
2003 769 845      2 212 022   3 772 127   7 521 103   14 918 550 22 334 592   28 990 287   38 513 052   49 109 185   57 134 413   63 035 749 69 285 788 76 182 087 82 923 466 89 262 691   95 218 593   99 964 948   104 030 101 107 600 974 110 720 920 113 575 309 116 099 228 118 078 815 48 793 027   
2004 812 119      2 246 467   5 061 713   11 334 302 19 487 406 27 548 810   40 376 945   48 230 562   61 727 550   72 501 748   79 107 878 86 238 682 93 122 379 99 728 189 106 028 229 112 029 607 116 781 390 120 915 022 124 612 803 127 852 120 130 612 380 132 955 245 134 756 490 55 648 612   
2005 509 627      1 351 807   2 936 518   8 051 538   12 881 737 21 428 300   29 683 515   41 055 309   53 575 798   63 967 190   71 814 000 79 287 662 86 286 676 93 000 253 99 354 038   105 389 054 110 576 151 115 150 224 119 242 338 122 859 711 126 068 150 128 687 561 130 772 565 66 805 375   
2006 526 864      1 841 235   5 043 862   10 860 470 22 317 030 28 783 259   39 648 750   48 094 227   60 286 032   67 614 063   74 673 900 81 290 574 87 618 447 93 697 188 99 544 404   105 174 406 109 839 146 113 932 234 117 462 207 120 400 204 122 940 892 124 783 355 126 151 322 65 865 290   
2007 670 926      2 512 008   4 701 870   9 787 798   15 632 953 23 294 188   35 522 475   46 243 452   52 882 193   59 288 827   65 344 050 71 147 235 76 632 404 82 029 133 87 237 983   92 261 950   96 575 015   100 145 320 103 116 886 105 659 647 107 832 891 109 462 277 110 456 736 64 213 284   
2008 437 577      1 458 651   4 020 558   12 065 305 22 025 266 32 541 630   39 719 013   45 904 244   51 717 442   57 168 068   62 307 834 67 188 615 71 922 723 76 568 583 81 080 056   85 552 884   89 026 124   91 576 531   93 619 329   95 172 047   96 303 639   96 934 416   96 934 416   57 215 403   
2009 372 907      985 838      4 120 617   9 610 390   16 686 438 23 337 975   28 676 871   33 710 492   38 318 567   42 559 501   46 587 744 50 501 087 54 316 041 58 069 746 61 812 812   65 550 899   68 343 415   70 318 495   71 769 740   72 783 597   73 318 227   73 318 227   73 318 227   49 980 252   
2010 66 268        136 381      420 236      973 357      2 375 480   2 896 800     3 417 185     3 908 558     4 367 996     4 816 345     5 255 076   5 682 713   6 099 269   6 512 322   6 925 376     7 338 430     7 685 429     7 964 449     8 196 430     8 291 114     8 291 114     8 291 114     8 291 114     5 915 635     

Total 606 738 900 

Total claims paid ($) to the end of development year - actual and forecast
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2011 

 
 

2006 

  

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346     6 412 067     9 075 367     11 962 186   14 301 145   15 483 078 16 650 151 16 753 180 17 634 099 18 287 400 19 081 590   20 065 206   20 244 872   21 152 851   21 955 635   22 641 226   23 278 724   23 836 086   3 591 214     
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579   15 897 613   19 000 301   22 616 967   26 254 305   30 257 697 36 980 886 40 027 741 41 976 969 44 964 580 46 686 287   48 973 688   51 643 940   53 987 310   56 061 153   57 916 766   59 565 993   60 999 160   12 025 472   
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910     11 689 699   16 600 787   22 622 248   28 193 253   35 052 020 40 451 031 44 564 474 46 812 391 51 905 400 54 166 094   57 792 842   60 931 987   63 611 271   65 919 130   67 901 243   69 637 413   71 139 350   16 973 256   
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896   15 102 328   19 749 656   25 689 779   32 038 830   38 585 132 42 382 228 46 843 884 50 028 721 53 840 932 58 672 335   62 726 842   66 280 296   69 407 013   72 208 072   74 717 232   76 895 464   78 747 709   24 906 777   
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956   14 586 849   20 046 382   25 768 216   30 470 617   36 814 660 44 876 426 50 699 027 57 045 981 62 441 374 67 609 493   71 788 908   75 427 048   78 632 679   81 518 527   84 157 746   86 547 607   88 535 494   31 489 513   
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688   20 214 501   24 267 058   31 782 385   36 649 905   44 427 004 49 754 466 57 258 433 62 942 935 68 428 855 73 520 455   77 672 017   81 280 132   84 557 903   87 410 502   89 886 363   91 988 162   93 761 177   36 502 745   
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429   17 693 487   23 922 094   31 746 044   41 161 488   47 302 069 56 030 249 61 754 541 67 180 926 72 353 239 77 388 810   81 506 333   84 963 669   88 041 167   90 766 600   93 131 365   95 151 381   96 773 660   40 743 411   
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096   24 946 646   30 618 074   41 661 838   53 613 209   61 172 392 68 050 580 74 575 685 80 804 562 86 812 600 92 505 205   97 257 018   101 245 437 104 710 799 107 655 156 110 223 804 112 406 238 114 150 205 52 977 813   
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 23 866 174   32 358 907   37 460 021   50 201 114   61 169 740   68 336 993 75 285 995 81 826 169 88 150 360 94 292 068 100 186 943 104 972 475 108 832 420 112 254 735 115 174 831 117 782 243 119 941 610 121 581 984 60 412 244   
2003 769 845      2 212 022   3 772 127   7 521 103   14 918 550 22 334 592   28 990 287   38 513 052   49 109 185   56 816 012   64 120 543 70 990 830 77 620 704 84 075 010 90 223 304 96 014 828   100 339 508 103 919 952 107 016 391 109 663 811 112 000 007 113 964 102 115 339 851 66 230 667   
2004 812 119      2 246 467   5 061 713   11 334 302 19 487 406 27 548 810   40 376 945   48 230 562   55 238 509   62 118 612   68 634 017 74 787 974 80 721 977 86 506 807 92 036 620 97 331 294   101 252 430 104 525 660 107 344 663 109 673 045 111 455 479 112 779 479 113 548 453 65 317 891   
2005 509 627      1 351 807   2 936 518   8 051 538   12 881 737 21 428 300   29 683 515   36 830 424   43 908 750   50 457 871   56 699 293 62 593 674 68 263 258 73 742 402 78 997 069 84 181 666   88 039 187   90 969 841   93 331 482   95 126 071   96 452 010   97 064 150   97 064 150   67 380 635   
2006 526 864      1 841 235   5 043 862   10 860 470 22 317 030 28 783 259   37 338 545   45 642 405   53 394 159   60 455 750   67 278 586 73 807 237 80 140 499 86 353 930 92 486 300 98 597 377   102 541 494 105 432 734 107 582 849 108 990 784 109 859 276 109 859 276 109 859 276 81 076 017   
2007 670 926      2 512 008   4 701 870   9 787 798   15 632 953 22 273 643   28 740 106   34 851 760   40 605 065   45 974 603   51 042 754 55 972 164 60 750 309 65 484 189 70 202 019 74 913 450   77 923 109   79 760 099   80 801 645   81 282 844   81 282 844   81 282 844   81 282 844   65 649 892   
2008 437 577      1 458 651   4 020 558   12 065 305 18 175 923 24 176 567   29 713 151   35 005 684   39 765 273   44 231 645   48 517 396 52 664 282 56 757 235 60 848 813 64 915 902 68 982 992   71 294 941   72 432 745   72 996 864   72 996 864   72 996 864   72 996 864   72 996 864   60 931 559   
2009 372 907      985 838      4 120 617   8 403 944   12 735 164 16 854 755   20 704 916   24 234 341   27 387 446   30 242 315   32 967 492 35 640 286 38 272 664 40 885 675 43 498 685 46 111 696   47 556 151   48 107 817   48 107 817   48 107 817   48 107 817   48 107 817   48 107 817   43 987 199   
2010 66 268        136 381      369 578      607 230      838 128      1 051 548     1 260 754     1 450 185     1 615 085     1 776 375     1 936 074   2 095 774   2 250 392   2 405 010   2 559 628   2 714 247     2 787 465     2 787 465     2 787 465     2 787 465     2 787 465     2 787 465     2 787 465     2 651 084     

Total 732 847 388 

Total claims paid ($) to the end of development year - actual and forecast

Accident Estimated
year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 65 646        339 110      945 684      2 036 174   4 231 519   4 792 346   6 412 067   9 075 367   11 962 186 14 301 145 15 483 078 16 650 151 16 753 180 18 781 529 20 912 252 23 147 782 25 334 757 27 370 877 29 149 652 30 734 358 32 009 803 33 147 443 34 111 680   17 358 501   
1995 217 706      1 008 637   1 962 762   5 639 279   7 325 899   13 024 579 15 897 613 19 000 301 22 616 967 26 254 305 30 257 697 36 980 886 43 290 107 49 904 129 56 715 567 63 649 922 70 370 475 76 685 058 82 323 757 87 528 625 92 512 663 96 815 144 100 511 575 63 530 690   
1996 296 990      1 041 467   2 191 783   5 241 453   7 625 208   9 434 910   11 689 699 16 600 787 22 622 248 28 193 253 35 052 020 39 746 499 44 846 290 50 103 001 55 652 321 61 207 385 66 561 277 71 438 461 76 009 859 80 379 567 83 922 247 86 916 696 89 059 667   54 007 647   
1997 296 898      827 534      2 473 538   5 173 058   7 241 624   10 222 896 15 102 328 19 749 656 25 689 779 32 038 830 36 980 721 42 059 209 47 463 854 53 196 773 59 058 483 64 949 042 70 420 741 75 355 428 79 991 535 84 104 221 87 624 824 90 265 824 92 087 151   60 048 321   
1998 373 884      1 380 324   2 443 138   3 954 886   6 638 787   11 387 956 14 586 849 20 046 382 25 768 216 30 225 105 35 057 308 40 451 926 46 186 019 52 082 925 57 909 748 63 929 221 69 359 151 74 147 175 78 424 519 82 152 621 85 447 820 87 996 730 89 753 925   63 985 709   
1999 634 584      2 350 067   3 858 717   6 345 662   9 920 195   14 443 688 20 214 501 24 267 058 28 731 194 33 539 979 39 098 691 44 956 828 51 260 186 57 738 435 64 405 243 71 178 647 76 973 037 81 843 385 85 981 681 89 484 068 92 149 230 93 919 563 95 003 284   70 736 226   
2000 404 734      1 742 023   3 317 961   6 445 612   10 304 137 13 749 429 17 693 487 21 907 533 26 224 577 31 013 712 36 128 655 41 697 796 47 615 622 53 711 868 59 976 945 66 270 946 71 729 042 75 884 362 79 438 145 82 275 432 84 150 093 85 279 872 85 279 872   67 586 385   
2001 471 632      1 806 288   3 938 349   9 499 575   13 580 894 19 191 096 24 621 818 30 309 055 36 024 090 41 806 344 48 200 985 54 704 016 61 448 883 68 349 390 75 259 226 82 169 062 87 622 987 91 635 912 94 587 437 96 714 654 97 765 131 97 765 131 97 765 131   78 574 035   
2002 701 296      2 221 124   6 096 116   12 269 782 16 230 749 21 177 241 26 340 368 31 453 788 36 568 824 42 235 499 48 264 523 54 622 282 61 208 264 67 833 520 74 458 776 81 084 031 86 097 657 89 294 164 91 456 922 92 241 646 92 241 646 92 241 646 92 241 646   76 010 897   
2003 769 845      2 212 022   3 772 127   7 521 103   11 575 232 15 642 158 19 732 585 23 844 457 28 099 168 32 392 772 36 897 124 41 567 809 46 275 914 50 984 019 55 692 124 60 400 229 63 404 343 65 273 128 66 227 616 66 227 616 66 227 616 66 227 616 66 227 616   58 706 513   
2004 812 119      2 246 467   5 061 713   8 554 161   12 205 259 15 782 588 19 278 595 22 787 317 26 333 404 30 266 571 34 300 727 38 320 804 42 340 882 46 360 959 50 381 037 54 401 114 56 545 659 57 217 558 57 217 558 57 217 558 57 217 558 57 217 558 57 217 558   52 155 845   
2005 509 627      1 351 807   3 390 882   5 563 613   7 740 170   9 970 190   12 227 163 14 475 201 16 893 861 19 830 917 22 878 498 25 926 080 28 973 661 32 021 242 35 068 824 38 116 405 39 635 717 39 635 717 39 635 717 39 635 717 39 635 717 39 635 717 39 635 717   38 283 910   
2006 526 864      2 133 191   3 940 045   5 772 534   7 564 254   9 349 150   11 093 142 12 847 173 14 868 684 16 969 028 19 069 372 21 169 717 23 270 061 25 370 405 27 470 750 29 571 094 29 571 094 29 571 094 29 571 094 29 571 094 29 571 094 29 571 094 29 571 094   29 044 230   
2007 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                
2008 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                
2009 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                
2010 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                

Total 730 028 909 

Total claims paid ($) to the end of development year - actual and forecast
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9.4.2.6.2. Forecasts of incurred 
2016 

 

2014 

  

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743   26 049 777   22 302 587   24 397 608   24 933 717   24 911 070 24 621 799   25 052 897   24 387 934   25 165 890   25 602 334   26 620 987   27 941 558   25 066 395   24 432 426   25 594 678   25 406 914   25 439 358   1 254 293     
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938   51 443 543   48 901 125   50 610 693   53 132 498   55 163 766 54 100 332   57 263 654   59 974 035   65 135 092   65 429 517   62 472 685   59 231 158   61 085 905   62 813 008   64 619 050   64 916 166   64 731 148   7 727 038     
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376   61 934 993   55 356 013   55 174 437   54 449 055   56 455 203 59 352 533   66 542 690   67 687 083   70 334 891   72 742 675   66 534 324   72 092 968   74 596 410   77 414 724   77 469 194   76 882 379   76 183 439   7 082 223     
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117   64 505 637   57 849 342   59 040 249   61 069 922   63 718 647 65 514 138   70 358 924   75 164 139   77 160 609   71 599 617   74 604 751   78 832 768   81 134 716   80 992 013   80 298 086   79 675 841   79 171 322   7 551 482     
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294   65 452 004   54 825 999   57 955 603   60 559 700   75 246 730 80 495 913   83 517 519   82 014 886   74 757 578   75 258 337   75 124 198   82 043 829   84 125 463   83 546 251   83 139 269   82 942 854   82 954 471   11 793 366   
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364   66 099 963   59 456 547   64 952 799   74 388 405   85 785 796 87 893 067   83 004 246   78 453 449   82 044 480   83 606 990   88 541 498   89 111 012   88 879 849   89 285 340   89 765 411   90 133 397   90 989 902   15 368 144   
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735   61 332 185   60 911 821   72 758 312   80 898 584   80 758 390 80 152 740   77 500 087   78 051 510   79 068 949   84 718 535   85 134 396   84 947 447   85 041 612   85 162 868   85 760 013   86 623 991   87 399 182   12 667 523   
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724   81 425 754   82 361 209   96 238 127   99 601 436   96 311 717 87 811 406   90 407 519   93 950 595   102 675 617 104 516 066 104 076 419 103 659 915 103 668 949 104 269 201 104 400 108 105 406 209 106 384 176 18 722 878   
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 81 217 520   83 228 525   94 574 915   101 665 869 100 099 948 91 208 509 92 826 509   94 825 982   102 458 598 105 439 493 104 755 996 103 928 019 104 287 252 104 360 876 104 235 696 105 024 692 105 418 634 105 960 675 18 226 742   
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485 85 460 733   95 738 649   101 964 701 97 287 924   84 590 684   86 237 834 85 764 419   93 047 109   95 710 615   94 766 341   93 753 431   93 274 052   92 862 135   92 745 234   93 161 600   93 310 037   94 237 987   95 235 030   16 537 979   
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614 111 397 008 110 585 142 101 843 285 95 818 006   96 621 687   97 787 807 104 403 799 106 014 692 103 567 715 101 979 518 100 634 028 99 834 816   99 317 918   99 118 972   99 392 734   100 098 701 100 921 195 100 400 259 13 704 811   
2005 13 296 154 35 928 219 49 225 566 63 527 170 80 880 226 91 624 723   85 446 968   77 265 401   85 015 842   88 176 759   91 469 746 93 564 492   91 351 824   88 821 114   87 426 158   86 385 884   86 679 957   87 345 047   88 524 444   89 453 274   90 252 671   90 953 003   91 597 399   16 639 933   
2006 22 256 213 48 097 250 62 743 804 83 357 713 96 147 273 104 089 468 87 405 357   86 172 259   86 916 292   91 463 741   93 572 601 89 428 555   85 670 885   83 060 060   81 255 042   80 042 620   79 238 348   78 820 798   78 973 732   79 580 054   79 175 903   79 489 189   79 619 480   8 564 102     
2007 19 586 963 47 169 049 66 896 340 76 261 682 84 225 171 85 973 038   79 791 545   79 610 555   89 264 285   92 468 291   88 317 334 84 517 546   82 356 590   80 729 246   79 420 307   78 500 892   77 920 996   78 138 554   78 698 042   79 286 829   80 281 205   81 447 042   82 800 050   20 701 252   
2008 23 441 702 61 042 168 73 074 376 83 852 295 83 094 805 83 207 042   79 449 123   84 834 047   89 292 714   85 221 196   81 320 687 78 212 252   75 425 294   73 607 552   72 396 095   71 635 312   71 432 089   72 561 824   72 178 831   73 081 921   74 008 856   75 560 827   76 955 362   24 486 364   
2009 17 193 212 38 002 433 50 937 746 48 829 445 58 044 114 58 744 756   62 895 252   69 006 711   66 095 588   63 411 499   61 767 036 60 310 869   59 322 292   59 368 883   59 698 234   60 736 001   61 804 001   62 975 611   63 605 296   64 207 179   64 833 971   65 453 716   65 757 850   31 296 854   
2010 1 136 121   2 133 857   1 612 655   4 909 603   6 539 149   6 426 980     7 370 584     6 941 500     6 347 350     5 813 866     5 320 901   4 883 038     4 598 231     4 379 864     4 245 505     4 121 544     3 997 582     3 896 458     3 872 419     3 863 462     3 863 061     3 859 001     3 859 001     604 242-        

Total 231 720 742 

Total claims incurred ($) to the end of development year - actual and forecast

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743   26 049 777   22 302 587   24 397 608   24 933 717   24 911 070 24 621 799 25 052 897 24 387 934 25 165 890   25 602 334   26 620 987   27 941 558   25 066 395   24 432 426   25 594 678   22 854 760   18 486 473   4 702 819-     
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938   51 443 543   48 901 125   50 610 693   53 132 498   55 163 766 54 100 332 57 263 654 59 974 035 65 135 092   65 429 517   62 472 685   59 231 158   61 085 905   62 813 008   57 271 295   49 434 769   41 672 589   13 974 993-   
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376   61 934 993   55 356 013   55 174 437   54 449 055   56 455 203 59 352 533 66 542 690 67 687 083 70 334 891   72 742 675   66 534 324   72 092 968   74 596 410   65 990 266   55 750 103   45 539 005   35 495 262   30 101 331-   
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117   64 505 637   57 849 342   59 040 249   61 069 922   63 718 647 65 514 138 70 358 924 75 164 139 77 160 609   71 599 617   74 604 751   78 832 768   71 452 994   61 998 039   52 398 327   42 858 221   33 398 585   31 168 480-   
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294   65 452 004   54 825 999   57 955 603   60 559 700   75 246 730 80 495 913 83 517 519 82 014 886 74 757 578   75 258 337   75 124 198   69 494 935   61 577 597   53 645 901   45 616 606   37 577 024   29 430 174   36 727 666-   
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364   66 099 963   59 456 547   64 952 799   74 388 405   85 785 796 87 893 067 83 004 246 78 453 449 82 044 480   83 606 990   80 142 509   73 385 221   66 566 346   59 998 077   53 510 560   47 019 030   40 563 856   29 343 250-   
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735   61 332 185   60 911 821   72 758 312   80 898 584   80 758 390 80 152 740 77 500 087 78 051 510 79 068 949   78 464 021   75 040 466   71 475 601   67 984 961   64 458 573   60 983 645   57 467 069   54 711 202   15 221 094-   
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724   81 425 754   82 361 209   96 238 127   99 601 436   96 311 717 87 811 406 90 407 519 93 950 595 94 318 051   91 769 127   89 269 627   86 991 640   84 317 669   81 916 936   79 452 576   77 530 254   75 914 985   2 705 041-     
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 81 217 520   83 228 525   94 574 915   101 665 869 100 099 948 91 208 509 92 826 509 94 825 982 89 586 510 82 841 157   75 890 491   69 194 186   62 134 128   55 052 264   47 722 581   40 484 324   33 684 562   27 534 460   55 180 782-   
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485 85 460 733   95 738 649   101 964 701 97 287 924   84 590 684   86 237 834 85 764 419 79 625 994 72 079 391 63 788 642   55 228 010   46 141 442   37 084 687   28 650 517   20 629 172   12 842 545   6 101 013     770 257-        70 056 045-   
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614 111 397 008 110 585 142 101 843 285 95 818 006   96 621 687   97 787 807 93 887 339 88 981 974 83 680 336 78 091 512   72 079 518   66 103 196   60 323 607   54 598 816   48 870 178   44 321 368   40 048 098   36 217 785   42 890 093-   
2005 13 296 154 35 928 219 49 225 566 63 527 170 80 880 226 91 624 723   85 446 968   77 265 401   85 015 842   88 176 759   81 649 668 73 274 888 64 754 179 55 894 287 46 547 445   37 402 028   28 162 985   19 361 025   10 405 224   2 464 504     4 417 344-     8 546 484-     11 790 444-   75 757 634-   
2006 22 256 213 48 097 250 62 743 804 83 357 713 96 147 273 104 089 468 87 405 357   86 172 259   86 916 292   81 346 400   72 637 769 64 002 395 54 729 748 45 149 533 35 365 134   25 597 727   15 982 336   6 630 342     2 269 233-     9 667 465-     16 414 102-   21 159 020-   24 676 218-   84 962 249-   
2007 19 586 963 47 169 049 66 896 340 76 261 682 84 225 171 85 973 038   79 791 545   79 610 555   75 503 732   70 164 152   64 806 316 59 390 959 53 727 118 47 832 237 42 004 562   36 312 261   30 849 260   26 542 898   23 120 059   20 019 632   17 068 420   15 397 779   14 542 676   31 700 777-   
2008 23 441 702 61 042 168 73 074 376 83 852 295 83 094 805 83 207 042   79 449 123   76 029 185   72 250 004   68 113 823   63 993 671 59 298 474 54 444 297 49 493 683 44 581 480   39 637 774   36 790 612   33 835 539   31 384 055   29 140 486   27 808 930   26 758 094   26 758 094   12 960 919-   
2009 17 193 212 38 002 433 50 937 746 48 829 445 58 044 114 58 744 756   60 327 001   60 568 833   61 416 271   62 476 438   63 526 840 64 453 306 65 323 619 66 265 392 67 144 392   67 960 778   67 763 373   67 265 992   66 860 650   66 525 955   66 291 842   66 291 842   66 291 842   42 953 867   
2010 1 136 121   2 133 857   1 612 655   4 909 603   6 539 149   6 870 164     6 718 540     6 463 647     6 185 434     5 916 821     5 639 002   5 413 018   5 228 508   5 043 998   4 849 096     4 654 194     4 496 086     4 381 869     4 288 111     4 253 581     4 253 581     4 253 581     4 253 581     1 878 101     

Total 492 621 204- 

Total claims incurred ($) to the end of development year - actual and forecast
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2011 

 

 

2006 

  

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743   26 049 777   22 302 587   24 397 608   24 933 717   24 911 070 24 621 799 25 052 897 24 387 934 25 165 890 25 602 334   26 620 987   27 941 558   25 572 984   22 985 704   20 391 978   17 872 544   15 368 286   4 876 586-     
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938   51 443 543   48 901 125   50 610 693   53 132 498   55 163 766 54 100 332 57 263 654 59 974 035 65 135 092 65 429 517   62 472 685   59 354 499   55 482 072   51 738 824   48 027 804   44 266 312   40 577 496   8 396 192-     
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376   61 934 993   55 356 013   55 174 437   54 449 055   56 455 203 59 352 533 66 542 690 67 687 083 70 334 891 72 742 675   68 168 797   61 899 512   55 551 801   49 423 095   43 271 930   37 117 445   31 093 971   23 072 123-   
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117   64 505 637   57 849 342   59 040 249   61 069 922   63 718 647 65 514 138 70 358 924 75 164 139 77 160 609 75 725 621   72 092 640   68 008 505   65 234 882   62 318 316   59 251 164   56 250 034   53 368 324   472 608-        
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294   65 452 004   54 825 999   57 955 603   60 559 700   75 246 730 80 495 913 83 517 519 82 014 886 82 805 288 82 007 051   81 248 669   80 841 895   80 448 453   80 070 844   79 666 254   79 358 071   78 930 547   21 884 566   
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364   66 099 963   59 456 547   64 952 799   74 388 405   85 785 796 87 893 067 83 004 246 81 508 190 81 066 037 80 607 482   80 067 050   79 383 538   78 629 940   78 099 210   77 662 034   77 234 283   76 804 290   19 545 857   
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735   61 332 185   60 911 821   72 758 312   80 898 584   80 758 390 80 152 740 79 032 705 76 773 610 75 410 959 74 702 071   74 248 659   73 930 457   73 671 324   73 581 776   73 650 303   73 660 139   74 401 958   18 371 709   
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724   81 425 754   82 361 209   96 238 127   99 601 436   96 311 717 96 059 565 95 160 155 94 696 993 93 516 788 92 334 695   91 455 284   90 720 760   90 293 315   90 037 859   89 826 068   90 177 883   90 846 348   29 673 956   
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 81 217 520   83 228 525   94 574 915   101 665 869 100 099 948 96 131 186 91 511 104 86 967 748 82 027 149 76 065 158 69 966 317   64 058 055   58 231 851   52 505 108   46 609 019   40 787 366   35 407 155   30 706 893   30 462 847-   
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485 85 460 733   95 738 649   101 964 701 97 287 924   92 701 033   85 874 401 80 444 782 74 222 640 67 276 474 59 813 965 52 103 771   43 840 601   35 646 845   28 105 254   20 940 288   14 126 559   8 351 698     2 584 954     46 524 231-   
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614 111 397 008 110 585 142 101 843 285 100 624 737 97 999 407   94 624 047 91 298 509 87 296 324 83 213 388 78 890 102 74 550 676   70 144 029   65 796 639   61 502 517   57 399 951   54 630 175   52 270 912   50 356 322   2 125 760     
2005 13 296 154 35 928 219 49 225 566 63 527 170 80 880 226 91 624 723   85 446 968   79 096 196   72 704 532   66 811 372   60 546 611 53 716 808 46 820 810 39 772 869 32 787 295 25 820 523   19 080 582   12 966 144   6 963 640     2 129 745     1 524 955-     2 423 552-     2 423 552-     32 107 067-   
2006 22 256 213 48 097 250 62 743 804 83 357 713 96 147 273 104 089 468 99 662 537   92 657 003   86 127 384   80 996 530   74 807 864 68 609 864 62 014 554 55 510 979 48 945 155 42 327 483   36 459 144   31 162 061   26 423 797   23 420 622   21 160 200   21 160 200   21 160 200   7 623 060-     
2007 19 586 963 47 169 049 66 896 340 76 261 682 84 225 171 81 551 393   75 664 682   68 697 495   63 926 001   59 456 434   55 085 469 50 687 133 46 348 838 41 930 733 37 481 428 33 021 722   29 384 445   27 494 555   26 631 298   26 174 874   26 174 874   26 174 874   26 174 874   10 541 922   
2008 23 441 702 61 042 168 73 074 376 83 852 295 83 632 082 80 976 011   76 748 498   71 836 550   68 174 887   65 000 610   61 792 336 58 663 299 55 471 960 52 249 420 48 985 327 45 721 234   44 893 572   44 059 513   43 773 797   43 773 797   43 773 797   43 773 797   43 773 797   31 708 492   
2009 17 193 212 38 002 433 50 937 746 53 239 717 55 907 927 57 650 202   57 733 070   57 522 102   58 124 348   59 147 232   60 454 170 61 685 029 62 820 662 63 914 890 65 009 117 66 103 345   66 265 625   66 161 018   66 161 018   66 161 018   66 161 018   66 161 018   66 161 018   62 040 401   
2010 1 136 121   2 133 857   2 495 904   2 598 963   2 695 123   2 734 249     2 582 669     2 371 098     2 208 664     2 108 679     2 008 695   1 908 710   1 808 726   1 708 741   1 608 757   1 508 772     1 462 630     1 462 630     1 462 630     1 462 630     1 462 630     1 462 630     1 462 630     1 326 249     

Total 43 684 198   

Total claims incurred ($) to the end of development year - actual and forecast

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743 26 049 777 22 302 587 24 397 608 24 933 717 24 911 070 24 621 799 25 052 897 24 073 349 22 998 322 21 739 741 20 691 941 19 888 521 19 010 183 18 178 416 17 306 197 16 637 609 16 106 135   647 044-        
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938 51 443 543 48 901 125 50 610 693 53 132 498 55 163 766 54 100 332 50 850 602 47 023 660 43 247 847 39 013 730 34 957 998 30 786 557 26 757 452 23 202 938 19 855 282 17 058 669 14 505 290   22 475 595-   
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376 61 934 993 55 356 013 55 174 437 54 449 055 56 455 203 53 117 925 48 896 173 44 380 198 39 819 058 35 117 243 30 745 642 26 716 560 22 786 714 19 134 865 16 241 422 13 649 100 11 428 605   23 623 415-   
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117 64 505 637 57 849 342 59 040 249 61 069 922 57 845 270 54 303 425 50 550 189 46 298 320 42 326 003 38 586 468 35 564 102 33 306 260 31 326 515 29 556 576 27 952 939 26 641 348 25 955 135   6 083 695-     
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294 65 452 004 54 825 999 57 955 603 54 894 379 51 516 492 48 007 792 44 036 980 39 722 448 35 739 294 31 954 423 29 267 204 27 474 467 26 121 170 25 049 723 24 136 244 23 117 985 22 394 753   3 373 463-     
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364 66 099 963 59 456 547 56 971 997 53 540 398 50 077 459 46 684 378 43 059 322 39 591 881 36 357 160 33 348 744 31 603 043 30 585 988 29 902 389 29 392 188 28 992 074 28 788 437 28 708 915   4 441 857     
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735 61 332 185 55 679 018 49 916 473 44 445 713 39 274 677 33 857 383 28 528 926 23 598 885 18 800 367 14 248 859 10 965 155 9 110 330   7 644 506   6 427 070   5 512 595   4 808 468   4 808 468     12 885 019-   
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724 74 993 873 64 881 916 56 576 834 49 278 019 42 009 527 35 137 779 28 557 182 22 217 109 16 147 562 10 078 015 6 415 114   4 589 101   3 683 316   3 278 928   2 943 954   2 943 954   2 943 954     16 247 142-   
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 75 346 755 69 844 457 60 457 110 52 522 186 45 406 035 38 986 338 32 726 085 26 860 919 21 209 579 15 558 240 9 906 900   7 343 516   6 430 608   6 155 573   6 044 539   6 044 539   6 044 539   6 044 539     10 186 210-   
2003 23 272 575 46 129 306 55 251 952 67 031 626 69 333 619 68 759 360 63 349 092 53 690 823 45 984 393 40 077 602 34 802 579 29 899 161 25 353 969 20 808 777 16 263 585 11 718 393 9 800 284   9 669 617   9 778 718   9 778 718   9 778 718   9 778 718   9 778 718     2 257 615     
2004 21 393 949 48 047 041 62 660 447 65 166 558 65 623 715 64 803 535 59 181 823 49 927 601 43 359 527 38 224 768 34 071 526 30 201 194 26 330 862 22 460 529 18 590 197 14 719 864 13 574 029 13 532 995 13 532 995 13 532 995 13 532 995 13 532 995 13 532 995   8 471 282     
2005 13 296 154 35 928 219 41 339 463 42 223 136 42 752 738 42 337 545 38 303 636 31 681 252 27 477 957 24 404 891 21 874 049 19 343 207 16 812 364 14 281 522 11 750 680 9 219 837   8 505 898   8 505 898   8 505 898   8 505 898   8 505 898   8 505 898   8 505 898     7 154 091     
2006 22 256 213 36 719 716 37 056 292 37 082 606 37 216 041 36 163 489 31 355 022 25 444 567 22 808 040 20 916 465 19 024 889 17 133 314 15 241 739 13 350 163 11 458 588 9 567 012   9 567 012   9 567 012   9 567 012   9 567 012   9 567 012   9 567 012   9 567 012     9 040 148     
2007 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                
2008 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                
2009 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                
2010 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                

Total 64 156 591-   

Total claims incurred ($) to the end of development year - actual and forecast
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9.4.2.6.3. Forecasts of incurred 
2016 

 

2014 

 

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743   26 049 777   22 302 587   24 397 608   24 933 717   24 911 070 24 621 799   25 052 897   24 387 934   25 165 890   25 602 334   26 620 987   27 941 558   25 066 395   24 432 426   25 594 678   25 406 914   25 439 358   1 254 293     
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938   51 443 543   48 901 125   50 610 693   53 132 498   55 163 766 54 100 332   57 263 654   59 974 035   65 135 092   65 429 517   62 472 685   59 231 158   61 085 905   62 813 008   64 619 050   64 916 166   64 621 259   7 617 150     
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376   61 934 993   55 356 013   55 174 437   54 449 055   56 455 203 59 352 533   66 542 690   67 687 083   70 334 891   72 742 675   66 534 324   72 092 968   74 596 410   77 414 724   77 469 194   77 094 672   76 783 424   7 682 208     
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117   64 505 637   57 849 342   59 040 249   61 069 922   63 718 647 65 514 138   70 358 924   75 164 139   77 160 609   71 599 617   74 604 751   78 832 768   81 134 716   80 992 013   80 469 824   80 029 498   79 664 680   8 044 840     
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294   65 452 004   54 825 999   57 955 603   60 559 700   75 246 730 80 495 913   83 517 519   82 014 886   74 757 578   75 258 337   75 124 198   82 043 829   84 125 463   83 557 325   83 075 813   82 665 766   82 315 979   11 154 874   
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364   66 099 963   59 456 547   64 952 799   74 388 405   85 785 796 87 893 067   83 004 246   78 453 449   82 044 480   83 606 990   88 541 498   89 111 012   88 420 919   87 856 926   87 396 924   87 029 662   86 732 135   11 110 377   
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735   61 332 185   60 911 821   72 758 312   80 898 584   80 758 390 80 152 740   77 500 087   78 051 510   79 068 949   84 718 535   85 134 396   84 142 302   83 419 199   82 827 303   82 337 943   81 931 558   81 592 292   6 860 632     
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724   81 425 754   82 361 209   96 238 127   99 601 436   96 311 717 87 811 406   90 407 519   93 950 595   102 675 617 104 516 066 103 011 739 101 938 571 101 151 652 100 523 804 100 028 953 99 620 793   99 302 213   11 640 916   
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 81 217 520   83 228 525   94 574 915   101 665 869 100 099 948 91 208 509 92 826 509   94 825 982   102 458 598 105 439 493 103 696 243 102 069 942 100 974 567 100 194 862 99 579 690   99 092 842   98 695 172   98 383 670   10 649 737   
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485 85 460 733   95 738 649   101 964 701 97 287 924   84 590 684   86 237 834 85 764 419   93 047 109   95 710 615   94 100 041   92 608 307   91 217 971   90 276 755   89 614 697   89 107 264   88 699 975   88 370 348   88 106 811   9 409 761     
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614 111 397 008 110 585 142 101 843 285 95 818 006   96 621 687   97 787 807 104 403 799 106 014 692 104 409 895 102 931 792 101 568 351 100 301 621 99 468 132   98 889 885   98 450 522   98 104 726   97 856 538   97 654 483   10 959 034   
2005 13 296 154 35 928 219 49 225 566 63 527 170 80 880 226 91 624 723   85 446 968   77 265 401   85 015 842   88 176 759   91 469 746 93 564 492   92 072 448   90 696 243   89 429 161   88 261 013   87 178 280   86 437 491   85 896 010   85 480 874   85 154 846   84 901 768   84 706 357   9 748 891     
2006 22 256 213 48 097 250 62 743 804 83 357 713 96 147 273 104 089 468 87 405 357   86 172 259   86 916 292   91 463 741   93 572 601 92 041 381   90 634 320   89 337 519   88 143 487   87 042 490   86 023 093   85 367 591   84 913 499   84 581 035   84 343 480   84 160 896   84 033 777   12 978 399   
2007 19 586 963 47 169 049 66 896 340 76 261 682 84 225 171 85 973 038   79 791 545   79 610 555   89 264 285   92 468 291   90 923 125 89 513 943   88 224 659   87 043 283   85 961 523   84 967 789   84 049 289   83 382 447   82 952 916   82 647 000   82 418 748   82 241 120   82 105 346   20 006 549   
2008 23 441 702 61 042 168 73 074 376 83 852 295 83 094 805 83 207 042   79 449 123   84 834 047   89 292 714   87 711 873   86 273 153 84 960 905   83 762 286   82 665 230   81 657 316   80 733 489   79 881 201   79 322 462   78 943 278   78 663 481   78 452 549   78 302 903   78 189 823   25 720 824   
2009 17 193 212 38 002 433 50 937 746 48 829 445 58 044 114 58 744 756   62 895 252   69 006 711   67 389 973   65 918 157   64 589 703 63 387 946   62 295 551   61 297 603   60 386 042   59 546 991   58 768 968   58 264 623   57 966 610   57 756 734   57 613 915   57 529 558   57 489 769   23 028 773   
2010 1 136 121   2 133 857   1 612 655   4 909 603   6 539 149   6 426 980     7 370 584     7 117 271     6 889 890     6 690 343     6 516 907   6 364 703     6 228 630     6 106 060     5 994 482     5 891 652     5 795 051     5 723 537     5 672 137     5 634 333     5 611 662     5 600 690     5 600 690     1 137 448     

Total 189 004 705 

Total claims incurred ($) to the end of development year - actual and forecast

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743   26 049 777   22 302 587   24 397 608   24 933 717   24 911 070 24 621 799 25 052 897 24 387 934 25 165 890 25 602 334 26 620 987 27 941 558   25 066 395   24 432 426   25 594 678   25 498 919   25 376 157   2 186 866     
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938   51 443 543   48 901 125   50 610 693   53 132 498   55 163 766 54 100 332 57 263 654 59 974 035 65 135 092 65 429 517 62 472 685 59 231 158   61 085 905   62 813 008   62 218 139   61 604 721   60 989 747   5 342 166     
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376   61 934 993   55 356 013   55 174 437   54 449 055   56 455 203 59 352 533 66 542 690 67 687 083 70 334 891 72 742 675 66 534 324 72 092 968   74 596 410   73 870 278   73 150 382   72 453 339   71 828 490   6 231 896     
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117   64 505 637   57 849 342   59 040 249   61 069 922   63 718 647 65 514 138 70 358 924 75 164 139 77 160 609 71 599 617 74 604 751 78 832 768   77 914 116   77 038 905   76 190 428   75 400 573   74 688 549   10 121 484   
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294   65 452 004   54 825 999   57 955 603   60 559 700   75 246 730 80 495 913 83 517 519 82 014 886 74 757 578 75 258 337 75 124 198 74 156 450   73 220 616   72 315 886   71 439 786   70 612 222   69 897 871   3 740 031     
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364   66 099 963   59 456 547   64 952 799   74 388 405   85 785 796 87 893 067 83 004 246 78 453 449 82 044 480 83 606 990 82 187 728 81 001 812   79 897 966   78 893 008   78 028 400   77 283 086   76 653 897   6 746 791     
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735   61 332 185   60 911 821   72 758 312   80 898 584   80 758 390 80 152 740 77 500 087 78 051 510 79 068 949 76 886 207 75 277 280 73 952 904   72 755 107   71 677 378   70 736 725   69 922 528   69 245 569   686 727-        
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724   81 425 754   82 361 209   96 238 127   99 601 436   96 311 717 87 811 406 90 407 519 93 950 595 91 659 035 89 379 166 87 620 024 86 226 693   85 002 166   83 977 612   83 094 087   82 348 369   81 733 467   3 113 441     
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 81 217 520   83 228 525   94 574 915   101 665 869 100 099 948 91 208 509 92 826 509 94 825 982 92 163 272 89 538 909 86 955 052 85 077 848 83 624 503   82 446 511   81 468 683   80 658 270   80 000 131   79 466 452   3 248 790-     
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485 85 460 733   95 738 649   101 964 701 97 287 924   84 590 684   86 237 834 85 764 419 83 322 342 81 037 921 78 773 543 76 558 338 74 935 776 73 723 343   72 746 337   71 946 916   71 279 028   70 728 970   70 310 263   1 024 475     
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614 111 397 008 110 585 142 101 843 285 95 818 006   96 621 687   97 787 807 95 636 538 93 502 029 91 498 367 89 528 860 87 605 838 86 225 788 85 188 035   84 345 875   83 677 536   83 160 094   82 726 485   82 384 866   3 276 988     
2005 13 296 154 35 928 219 49 225 566 63 527 170 80 880 226 91 624 723   85 446 968   77 265 401   85 015 842   88 176 759   86 542 258 84 848 135 83 151 655 81 544 988 79 978 536 78 473 595 77 339 926 76 450 256   75 727 182   75 141 510   74 669 881   74 285 437   73 984 483   10 017 293   
2006 22 256 213 48 097 250 62 743 804 83 357 713 96 147 273 104 089 468 87 405 357   86 172 259   86 916 292   85 320 329   83 696 803 82 043 752 80 421 641 78 885 415 77 399 197 75 991 442 74 969 780 74 235 960   73 689 151   73 266 648   72 927 434   72 673 357   72 483 153   12 197 121   
2007 19 586 963 47 169 049 66 896 340 76 261 682 84 225 171 85 973 038   79 791 545   79 610 555   78 194 945   76 760 149   75 317 849 73 874 172 72 473 927 71 168 122 69 942 649 68 800 030 67 940 839 67 340 562   66 882 622   66 526 187   66 237 316   66 022 374   65 901 272   19 657 819   
2008 23 441 702 61 042 168 73 074 376 83 852 295 83 094 805 83 207 042   79 449 123   77 957 122   76 641 150   75 353 305   74 107 808 72 902 103 71 772 759 70 741 108 69 788 604 68 925 306 68 340 525 67 941 642   67 648 353   67 430 742   67 292 749   67 230 315   67 230 315   27 511 302   
2009 17 193 212 38 002 433 50 937 746 48 829 445 58 044 114 58 744 756   57 381 051   56 229 820   55 187 375   54 181 973   53 228 130 52 312 156 51 457 002 50 688 287 49 993 306 49 365 520 48 911 059 48 590 584   48 355 348   48 191 120   48 111 136   48 111 136   48 111 136   24 773 162   
2010 1 136 121   2 133 857   1 612 655   4 909 603   6 539 149   6 311 683     6 043 930     5 798 142     5 609 157     5 446 630     5 302 481   5 169 563   5 045 802   4 937 609   4 841 921   4 753 664   4 680 084   4 621 033     4 575 687     4 552 058     4 552 058     4 552 058     4 552 058     2 176 578     

Total 134 181 894 

Total claims incurred ($) to the end of development year - actual and forecast
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2011 

 

2006 

 

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743   26 049 777   22 302 587   24 397 608   24 933 717   24 911 070 24 621 799 25 052 897 24 387 934 25 165 890 25 602 334 26 620 987 27 941 558 27 811 486 27 655 227   27 490 041   27 304 872   27 116 004   6 871 132     
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938   51 443 543   48 901 125   50 610 693   53 132 498   55 163 766 54 100 332 57 263 654 59 974 035 65 135 092 65 429 517 62 472 685 61 926 481 61 356 982 60 767 503   60 190 155   59 635 857   59 145 791   10 172 103   
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376   61 934 993   55 356 013   55 174 437   54 449 055   56 455 203 59 352 533 66 542 690 67 687 083 70 334 891 72 742 675 72 233 711 71 759 541 71 270 225 70 756 993   70 238 657   69 739 306   69 306 504   15 140 411   
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117   64 505 637   57 849 342   59 040 249   61 069 922   63 718 647 65 514 138 70 358 924 75 164 139 77 160 609 76 084 594 75 290 410 74 599 080 73 929 656 73 297 680   72 710 726   72 198 339   71 765 016   17 924 084   
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294   65 452 004   54 825 999   57 955 603   60 559 700   75 246 730 80 495 913 83 517 519 82 014 886 80 865 251 79 487 219 78 507 560 77 736 574 77 029 208 76 401 585   75 837 719   75 328 827   74 927 966   17 881 985   
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364   66 099 963   59 456 547   64 952 799   74 388 405   85 785 796 87 893 067 83 004 246 81 676 869 80 118 917 78 390 535 77 247 169 76 406 567 75 689 145 75 057 733   74 522 845   74 096 420   73 762 278   16 503 845   
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735   61 332 185   60 911 821   72 758 312   80 898 584   80 758 390 80 152 740 78 635 973 76 964 216 75 136 863 73 199 017 71 949 407 71 107 257 70 407 625 69 809 476   69 328 472   68 953 751   68 673 739   12 643 490   
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724   81 425 754   82 361 209   96 238 127   99 601 436   96 311 717 94 987 025 93 446 696 91 772 920 89 996 119 88 154 983 86 983 378 86 238 092 85 633 575 85 161 709   84 785 642   84 492 332   84 278 145   23 105 753   
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 81 217 520   83 228 525   94 574 915   101 665 869 100 099 948 98 753 685 97 228 750 95 540 808 93 768 501 91 920 437 90 020 532 88 823 836 88 085 320 87 552 605 87 140 524   86 830 661   86 611 752   86 451 322   25 281 582   
2003 23 272 575 46 129 306 55 251 952 67 031 626 72 819 485 85 460 733   95 738 649   101 964 701 97 287 924   96 070 697   94 706 102 93 258 666 91 748 131 90 214 647 88 645 205 87 055 486 86 134 314 85 565 130 85 159 651 84 856 130   84 636 699   84 472 832   84 369 807   35 260 622   
2004 21 393 949 48 047 041 62 660 447 73 738 929 93 583 614 111 397 008 110 585 142 101 843 285 101 227 692 100 164 204 98 988 822 97 793 018 96 565 171 95 337 438 94 109 195 92 888 122 92 176 649 91 737 690 91 423 309 91 200 962   91 046 555   90 937 270   90 871 577   42 641 015   
2005 13 296 154 35 928 219 49 225 566 63 527 170 80 880 226 91 624 723   85 446 968   84 664 084   83 618 671   82 357 509   81 126 292 79 927 812 78 725 902 77 527 277 76 334 962 75 158 208 74 542 675 74 240 069 74 042 456 73 907 117   73 825 009   73 785 844   73 785 844   44 102 329   
2006 22 256 213 48 097 250 62 743 804 83 357 713 96 147 273 104 089 468 103 179 993 102 502 873 101 554 913 100 441 791 99 436 861 98 521 273 97 615 920 96 722 241 95 848 508 95 001 025 94 612 386 94 397 554 94 257 460 94 174 753   94 135 286   94 135 286   94 135 286   65 352 027   
2007 19 586 963 47 169 049 66 896 340 76 261 682 84 225 171 84 527 047   83 818 450   83 230 363   82 453 207   81 571 404   80 774 788 80 086 750 79 448 946 78 859 417 78 301 874 77 770 042 77 495 103 77 352 351 77 269 893 77 231 566   77 231 566   77 231 566   77 231 566   61 598 613   
2008 23 441 702 61 042 168 73 074 376 83 852 295 85 232 066 85 147 739   84 254 399   83 542 642   82 749 136   81 942 564   81 274 318 80 701 707 80 188 915 79 727 413 79 298 034 78 891 507 78 706 829 78 622 915 78 584 819 78 584 819   78 584 819   78 584 819   78 584 819   66 519 514   
2009 17 193 212 38 002 433 50 937 746 53 099 757 53 805 232 53 546 871   52 801 329   52 251 840   51 699 306   51 158 272   50 710 990 50 339 411 50 016 951 49 732 206 49 469 789 49 221 254 49 101 302 49 058 192 49 058 192 49 058 192   49 058 192   49 058 192   49 058 192   44 937 575   
2010 1 136 121   2 133 857   2 354 970   2 431 962   2 401 544   2 304 840     2 185 763     2 103 100     2 046 215     2 008 244     1 980 405   1 958 000   1 939 660   1 924 708   1 911 611   1 899 974   1 895 325   1 895 325   1 895 325   1 895 325     1 895 325     1 895 325     1 895 325     1 758 944     

Total 507 695 023 

Total claims incurred ($) to the end of development year - actual and forecast

                
Accident Estimated

year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 loss reserve

1994 3 349 291   12 636 268 15 528 994 16 853 432 19 486 003 23 638 743 26 049 777 22 302 587 24 397 608 24 933 717 24 911 070 24 621 799 25 052 897 22 726 957 20 010 951 16 914 317   14 155 373   12 139 735   10 523 495   9 120 866     7 955 104     6 893 069     5 996 750     10 756 430-      
1995 15 419 283 33 114 401 38 965 892 44 346 883 47 827 439 50 605 938 51 443 543 48 901 125 50 610 693 53 132 498 55 163 766 54 100 332 49 655 354 44 194 605 37 752 748 30 356 579   24 290 095   19 301 449   14 779 821   10 622 979   6 933 716     3 699 898     942 595        36 038 291-      
1996 17 050 090 32 717 244 37 631 768 43 438 143 53 308 928 59 875 376 61 934 993 55 356 013 55 174 437 54 449 055 56 455 203 51 938 099 46 304 855 39 582 183 31 797 639 22 978 721   16 360 406   11 055 057   6 428 239     2 203 687     1 553 919-     4 651 060-     7 037 527-     42 089 547-      
1997 18 109 382 36 311 893 42 193 245 47 942 155 54 385 836 62 809 117 64 505 637 57 849 342 59 040 249 61 069 922 57 034 299 51 688 939 45 063 976 37 184 146 28 081 537 17 788 439   10 224 293   4 049 009     1 704 148-     6 811 440-     11 271 627-   14 849 873-   17 620 835-   49 659 665-      
1998 23 224 197 40 547 829 49 915 629 53 369 060 57 961 887 63 655 294 65 452 004 54 825 999 57 955 603 54 425 230 49 455 380 43 089 247 35 360 768 26 300 242 15 934 045 4 296 119     3 872 311-     10 157 041-   15 790 239-   20 542 857-   24 700 855-   28 356 464-   30 875 909-   56 644 125-      
1999 20 665 821 41 786 198 50 543 856 56 933 371 64 536 569 69 340 364 66 099 963 59 456 547 56 448 637 51 721 325 45 337 628 37 351 563 27 809 481 16 748 995 4 199 606   9 813 432-     19 393 024-   26 280 989-   32 106 204-   36 943 850-   40 786 918-   43 471 989-   45 103 379-   69 370 437-      
2000 19 961 458 41 954 468 52 016 559 56 266 583 60 314 760 61 464 735 61 332 185 56 698 534 49 452 624 39 664 988 27 402 127 12 731 999 4 288 647-   23 614 844- 45 215 610- 69 072 955-   84 328 505-   92 745 668-   99 268 305-   104 176 579- 107 443 760- 109 006 751- 109 006 751- 126 700 238-    
2001 18 756 606 45 065 326 57 924 080 67 158 163 72 664 016 80 639 724 76 220 857 68 675 293 58 021 485 44 313 703 27 616 584 8 001 398   14 492 549- 39 828 140- 67 997 844- 99 017 044-   117 033 798- 125 600 303- 131 439 041- 134 998 206- 136 675 546- 136 675 546- 136 675 546- 155 866 643-    
2002 20 604 971 46 534 770 58 164 792 67 168 870 75 388 954 73 493 088 68 433 943 60 250 930 48 953 259 34 590 459 17 237 610 3 027 224-   26 162 628- 52 141 585- 80 964 389- 112 648 780- 130 190 972- 138 506 365- 143 055 902- 145 111 358- 145 111 358- 145 111 358- 145 111 358- 161 342 107-    
2003 23 272 575 46 129 306 55 251 952 67 031 626 67 591 199 64 980 146 59 237 656 50 409 964 38 492 985 23 538 774 5 629 405   15 150 867- 38 759 276- 65 177 075- 94 418 629- 126 509 377- 143 090 231- 149 445 820- 152 006 868- 152 006 868- 152 006 868- 152 006 868- 152 006 868- 159 527 971-    
2004 21 393 949 48 047 041 62 660 447 65 205 483 64 909 213 61 708 837 55 669 596 46 855 822 35 280 695 20 986 142 4 039 769   15 487 881- 37 571 799- 62 201 647- 89 388 264- 119 158 012- 131 866 080- 135 244 999- 135 244 999- 135 244 999- 135 244 999- 135 244 999- 135 244 999- 140 306 712-    
2005 13 296 154 35 928 219 39 452 738 40 998 534 40 484 392 37 863 653 33 202 003 26 555 645 17 930 758 7 345 972   5 154 691-   19 518 311- 35 729 837- 53 789 593- 73 702 231- 95 481 730-   102 871 907- 102 871 907- 102 871 907- 102 871 907- 102 871 907- 102 871 907- 102 871 907- 104 223 713-    
2006 22 256 213 25 785 589 27 840 978 28 431 197 27 510 553 25 056 151 21 137 558 15 758 059 8 885 372   525 970      9 294 234-   20 541 234- 33 214 849- 47 318 535- 62 863 535- 79 862 558-   79 862 558-   79 862 558-   79 862 558-   79 862 558-   79 862 558-   79 862 558-   79 862 558-   80 389 422-      
2007 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                -                -                -                -                -                -                -                   
2008 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                -                -                -                -                -                -                -                   
2009 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                -                -                -                -                -                -                -                   
2010 -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -                -                -                -                -                -                -                -                -                   

Total 1 192 915 301- 

Total claims incurred ($) to the end of development year - actual and forecast
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9.4.2.7. Pure IBNR  
9.4.2.7.1. On Payements 

2016 

 
 

2014 

 

Accident Pure
year 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 IBNR
1995
1996
1997
1998
1999
2000
2001
2002 2 222 000,26 2 222 000,26
2003 3 614 213,06 2 272 171,30 5 886 384,36
2004 3 619 392,43 3 614 130,60 2 272 119,46 9 505 642,49
2005 3 113 610,81 2 989 141,05 2 984 795,47 1 876 471,17 10 964 018,50
2006 2 351 508,17 3 244 436,50 3 114 736,85 3 110 208,69 1 955 315,53 13 776 205,73
2007 2 670 182,15 2 107 752,69 2 908 120,77 2 791 865,69 2 787 806,91 1 752 629,06 15 018 357,28
2008 3 479 945,27 2 425 711,25 1 914 775,52 2 641 865,19 2 536 253,94 2 532 566,77 1 592 165,55 17 123 283,50
2009 2 746 857,81 2 893 322,51 2 016 803,26 1 591 997,20 2 196 519,61 2 108 711,50 2 105 645,89 1 323 770,37 16 983 628,14
2010 757 053,01 442 896,15 466 511,73 325 184,07 256 689,45 354 161,06 340 003,11 339 508,82 213 441,26 3 495 448,67

Total 94 974 969      

Total IBNR ($) to the end of development year

Accident Pure
year 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 IBNR
1996
1997
1998
1999
2000 2 053 288,84 2 053 288,84
2001 3 806 736,36 2 253 573,51 6 060 309,87
2002 3 592 688,73 3 939 987,99 2 332 457,97 9 865 134,69
2003 3 878 701,02 3 679 636,70 4 035 341,07 2 388 906,64 13 982 585,44
2004 2 687 332,38 3 870 261,85 3 671 630,65 4 026 561,09 2 383 708,92 16 639 494,89
2005 2 817 547,82 2 214 506,04 3 189 303,39 3 025 620,62 3 318 102,35 1 964 304,03 16 529 384,25
2006 4 299 737,96 2 939 016,51 2 309 976,69 3 326 799,01 3 156 059,63 3 461 150,68 2 048 988,10 21 541 728,57
2007 3 465 602,16 3 844 765,95 2 628 027,73 2 065 549,07 2 974 777,46 2 822 104,68 3 094 912,85 1 832 176,69 22 727 916,60
2008 5 275 320,25 3 067 983,53 3 403 644,76 2 326 506,46 1 828 562,61 2 633 472,58 2 498 316,39 2 739 824,49 1 621 965,73 25 395 596,79
2009 3 600 204,46 4 419 440,53 2 570 227,04 2 851 429,84 1 949 048,86 1 531 892,53 2 206 212,11 2 092 983,96 2 295 309,25 1 358 814,39 24 875 562,97
2010 534 574,11 539 658,27 662 458,94 385 268,19 427 419,53 292 155,72 229 625,42 330 703,61 313 731,10 344 058,96 203 681,60 4 263 335,45

Total 163 934 338    

Total IBNR ($) to the end of development year
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2011 
 

 

2006 
 

 
 
 

Accident Pure
year 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 IBNR
1995
1996
1997 1 296 711,54 1 296 711,54
1998 3 057 637,52 1 452 920,95 4 510 558,47
1999 3 185 137,32 3 492 853,04 1 659 725,63 8 337 715,99
2000 3 589 455,35 3 410 120,26 3 739 571,55 1 776 960,75 12 516 107,91
2001 2 601 806,15 3 941 886,93 3 744 943,78 4 106 742,32 1 951 432,09 16 346 811,27
2002 3 608 529,65 2 710 064,99 4 105 905,33 3 900 767,55 4 277 620,21 2 032 629,44 20 635 517,17
2003 5 329 112,82 3 709 768,80 2 786 097,25 4 221 098,60 4 010 205,58 4 397 631,04 2 089 655,90 26 543 569,99
2004 4 491 736,69 5 294 095,59 3 685 392,17 2 767 790,00 4 193 362,06 3 983 854,80 4 368 734,51 2 075 924,91 30 860 890,74
2005 6 175 641,82 3 647 328,39 4 298 850,63 2 992 569,78 2 247 469,01 3 405 045,65 3 234 923,97 3 547 449,57 1 685 668,68 31 234 947,51
2006 5 509 260,43 6 581 021,18 3 886 745,07 4 581 034,31 3 189 007,02 2 394 996,61 3 628 558,49 3 447 269,75 3 780 310,04 1 796 318,77 38 794 521,66
2007 4 507 559,55 4 781 039,32 5 711 133,37 3 372 990,12 3 975 507,33 2 767 479,98 2 078 422,89 3 148 930,98 2 991 605,21 3 280 623,81 1 558 879,05 38 174 171,62
2008 4 199 440,08 3 966 765,64 4 207 434,71 5 025 940,84 2 968 316,05 3 498 546,32 2 435 451,91 1 829 064,35 2 771 138,37 2 632 687,74 2 887 031,37 1 371 852,73 37 793 670,11
2009 4 119 846,88 3 280 020,97 3 098 287,93 3 286 265,27 3 925 568,90 2 318 437,39 2 732 579,84 1 902 237,72 1 428 611,75 2 164 429,49 2 056 291,04 2 254 949,06 1 071 501,35 33 639 027,58
2010 498 102,45 444 965,47 354 259,79 334 631,65 354 934,21 423 982,41 250 403,62 295 133,22 205 451,84 154 297,70 233 769,95 222 090,42 243 546,55 115 727,87 4 131 297,15

Total 304 815 519    

Total IBNR ($) to the end of development year

Accident Pure
year 2 3 4 5 6 7 8 9 10 11 12 IBNR
1995
1996 1 638 473,93 1 638 473,93
1997 3 104 614,66 2 030 284,35 5 134 899,01
1998 5 093 083,21 3 490 917,53 2 282 909,79 10 866 910,53
1999 4 925 509,65 5 926 785,13 4 062 356,19 2 656 606,08 17 571 257,05
2000 7 942 502,29 5 287 869,01 6 362 806,22 4 361 215,17 2 852 046,99 26 806 439,67
2001 7 699 449,92 8 917 089,41 5 936 718,56 7 143 556,26 4 896 359,39 3 202 008,27 37 795 181,80
2002 7 304 041,22 8 127 383,41 9 412 699,00 6 266 679,88 7 540 593,32 5 168 497,81 3 379 975,08 47 199 869,71
2003 7 008 245,43 7 614 047,20 8 472 334,57 9 812 202,90 6 532 657,05 7 860 639,30 5 387 864,75 3 523 431,62 56 211 422,82
2004 8 448 159,14 7 024 178,91 7 631 358,00 8 491 596,71 9 834 511,27 6 547 509,27 7 878 510,72 5 400 114,25 3 531 442,26 64 787 380,53
2005 7 257 739,76 6 696 267,36 5 567 577,41 6 048 845,98 6 730 697,29 7 795 132,14 5 189 754,58 6 244 746,73 4 280 294,46 2 799 128,32 58 610 184,04
2006 13 198 519,84 8 381 530,15 7 733 119,21 6 429 662,60 6 985 450,93 7 772 880,28 9 002 132,50 5 993 337,58 7 211 685,01 4 943 056,41 3 232 546,11 80 883 920,61

Total 407 505 940   

Total IBNR ($) to the end of development year
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9.5. Models validation and comparison for reserving 
 

 The reserving problem 

 

 

 

 

 

 

Chain ladder Machine Learning 

𝑋𝑋𝑖𝑖𝑖𝑖 = 𝛼𝛼𝑖𝑖 × 𝛽𝛽𝑖𝑖 × (1 + 𝜀𝜀𝑖𝑖𝑖𝑖) 

log𝑋𝑋𝑖𝑖𝑖𝑖 = 𝑎𝑎𝑖𝑖 + 𝑏𝑏𝑖𝑖 + 𝜀𝜀�̃�𝑖𝑖𝑖 

𝑋𝑋𝑖𝑖𝑖𝑖 = 𝐴𝐴(𝑖𝑖, 𝑗𝑗) + 𝜓𝜓𝑖𝑖𝑖𝑖 

 

 

Chain Ladder does not account for calendar time effects (or any other non-multiplicative effect). 
If calendar time effects are present, (𝜀𝜀𝑖𝑖𝑖𝑖) will be correlated. 

If we sum the up the payments per calendar year we have 

Chain ladder Machine Learning 

� 𝑋𝑋𝑖𝑖𝑖𝑖
𝑖𝑖+𝑖𝑖=𝑐𝑐

 

= � 𝛼𝛼𝑖𝑖 × 𝛽𝛽𝑖𝑖
𝑖𝑖+𝑖𝑖=𝑐𝑐

+ � 𝜀𝜀�̃�𝑖𝑖𝑖
𝑖𝑖+𝑖𝑖=𝑐𝑐

 

 

� 𝑋𝑋𝑖𝑖𝑖𝑖
𝑖𝑖+𝑖𝑖=𝑐𝑐

 

= � 𝐴𝐴(𝑖𝑖, 𝑗𝑗)
𝑖𝑖+𝑖𝑖=𝑐𝑐

+ � 𝜓𝜓𝑖𝑖𝑖𝑖
𝑖𝑖+𝑖𝑖=𝑐𝑐

 

 

 

This might be helpful because the interest is also in the errors per calendar year 

 Errors along calendar time 

Good measures for model validation are the infeasible quantities 

𝔼𝔼 ��𝑅𝑅𝑐𝑐 − 𝑅𝑅�𝑐𝑐�
2
�, 

1 −
𝔼𝔼 ��𝑅𝑅𝑐𝑐 − 𝑅𝑅�𝑐𝑐�

2
�

𝔼𝔼[(𝑅𝑅𝑐𝑐 − 𝑅𝑅�𝑐𝑐)2]
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where   𝑅𝑅𝑐𝑐     are all payments for calendar year 𝑐𝑐. 

 What will be the error for the next year? 

 

 

 

 

 

 Errors along AY 

Let’s say we are interested in 

𝔼𝔼 ��Ri − R�i�
2
�, 

1 −
𝔼𝔼 ��Ri − R�i�

2
�

𝔼𝔼�(Ri − R�i)2�
 

 

where  𝑅𝑅𝑖𝑖 R are all payments for accident year i. 

With calendar effects we might have problems that the residuals/errors are correlated. 
Also recent rows are not fully observed. 

 
 

 

 

 

Generally, if errors (residuals) are iid, then any validation method will work well. The 
problem arises when this is not the case. 

(If errors are iid, then a method estimating estimating   𝑅𝑅𝑖𝑖 well will also estimate 𝑅𝑅𝑐𝑐 
well) 

To estimate a mean 𝔼𝔼[X] - by the law of large number- we need many independent 
observations Xi R  with mean 𝔼𝔼[X] and then take the average. 

 Row errors 

 

 Which error are we mimicking? 
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