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Background 
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2010 Including Count Data in Claims Reserving 

2011 Cash flow simulation for a model of 

outstanding liabilities based on claim amounts 

and claim numbers 

2012 Double Chain Ladder 

 

Our aim: a package implementing recent research developments. 

2012 Statistical modelling and                      

forecasting in Non-life insurance  

2013 Double Chain Ladder and 

Bornhuetter-Ferguson 

2013 Double Chain Ladder, Claims 

Development Inflation and Zero 

Claims  

2014 RBNS preserving Double Chain 

Ladder (submitted) 
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The problem: the claims reserving exercise 

23 September 2014 3 

The life of an individual claim in the general claims process: 

 

 

 

 

 

 

 

 

 
Three categories of claim: 

• Incurred but not reported, IBNR     

• Reported but not settled, RBNS 

• Reported and paid 

accident happens accident reported final payment made

reporting delay settlement delay

claims process
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The problem: the claims reserving exercise 
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The objectives: 

• How large future claims payments are likely to be. 

• The timing of future claim payments. 

• The distribution of possible outcomes: future cash-flows. 
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Framework: Double Chain Ladder 
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What is Double Chain Ladder?  

A firm statistical model which breaks down the chain ladder 

estimates into individual component 

Why?  

• Connection with classical reserving (tacit knowledge) 

• RBNS and IBNR claims 

• The distribution: full cash-flow 

What is required? 

 It works on run-off triangles (adding expert knowledge if available). 
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The modelled data: two run-off triangles 
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We model annual/quarterly run-off triangles: 

 

• Incremental aggregated payments (Paid triangle) 

 

 

 

 

 

 

 

• Incremental aggregated counts data, which is 

assumed to be fully run off. (Counts triangle) 
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The Double Chain Ladder Model 
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Ultimate claim numbers:   𝛼𝑖 

Reporting delay:  𝛽𝑗′         

Settlement delay: 𝜋𝑙 

Development delay: 𝛽 𝑗 

Ultimate payment numbers:  𝛼 𝑖 

Severity: 

    underwriting inflation:   𝛾𝑖 

        delay mean dependencies:  𝜇 

Parameters involved in the model: 
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The Double Chain Ladder Model 

23 September 2014 8 
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The Double Chain Ladder Model 
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The payments triangle 
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The Double Chain Ladder Model 
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The payments triangle 
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The Double Chain Ladder Model 

The reserve per underwriting year 
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The Double Chain Ladder Model 

The reserve per underwriting year 

= 86% of total reserve 



23/09/2014 

7 

Colour palette for PowerPoint presentations 

Dark blue 

R17  G52  B88 

Gold 

R217  G171  B22 

Mid blue 

R64  G150  B184 

Secondary colour palette 

Primary colour palette 

Light grey 

R220  G221  B217 

Pea green 

R121  G163  B42 

Forest green 

R0 G132  B82 

Bottle green 

R17  G179  B162 

Cyan 

R0  G156  B200 

Light blue 

R124  G179  B225 

Violet 

R128  G118  B207 

Purple 

R143  G70  B147 

Fuscia 

R233  G69  B140 

Red 

R200  G30  B69 

Orange 

R238  G116  29 

Dark grey 

R63  G69  B72 

The Double Chain Ladder Model 
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Summary of the major drawback of classical Chain Ladder (and thus the basic Double Chain Ladder method): 

 

• The lack of sufficient data in the most recent underwriting years yields to a severity inflation estimation being 

too instable and thus not trustable in those most recent years. 

 

• Even worse, those most recent underwriting years account for the very major part of the reserve. 
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RBNS Preserving Double Chain Ladder 
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Solution: Incorperate Case estimates (expert knowledge): 
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RBNS Preserving Double Chain Ladder 
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The incurred triangle: 

• It is not data, but a mixture of data and expert knowledge 

 

• It contains payments and case estimates of RBNS claimes 
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RBNS Preserving Double Chain Ladder 
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• From the incurred triangle, one can extract the RBNS part estimated by the case department. 
 

• The RBNS case estimates differ from the DCL RBNS estimates 
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RBNS Preserving Double Chain Ladder 
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The values of the severity inflation estimates 
in the most recent calendar years result in a 
big difference between DCL and case 
estimates based RBNS numbers 

 

Colour palette for PowerPoint presentations 

Dark blue 

R17  G52  B88 

Gold 

R217  G171  B22 

Mid blue 

R64  G150  B184 

Secondary colour palette 

Primary colour palette 

Light grey 

R220  G221  B217 

Pea green 

R121  G163  B42 

Forest green 

R0 G132  B82 

Bottle green 

R17  G179  B162 

Cyan 

R0  G156  B200 

Light blue 

R124  G179  B225 

Violet 

R128  G118  B207 

Purple 

R143  G70  B147 

Fuscia 

R233  G69  B140 

Red 

R200  G30  B69 

Orange 

R238  G116  29 

Dark grey 

R63  G69  B72 

RBNS Preserving Double Chain Ladder 
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What does RBNS preserving Double Chain Ladder (PDCL) do? 

 

• PDCL preserves the RBNS case estimates. 

 

• Hereby, the RBNS reserve part is not just replaced by the case estimates. 

 

• The DCL parameters estimates are also adjusted accordingly. 

 

• Therefore, PDCL estimates the exact RBNS case estimates but also corrects the IBNR estimates. 
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The Double Chain Ladder package 
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The : calibrating the 
model 

The kernel: 
calibrating the model 

Data 

Expert 
knowledge 

Best estimate 
(RBNS/IBNR) 

Full cash-flow 

(RBNS/IBNR) 
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Visualizing the data: the histogram 
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The kernel: parameter estimation using DCL 
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•  dcl.estimation(), bdcl.estimation(), 

      idcl.estimation(), pdcl.prediction() 
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The kernel: parameter estimation using DCL 
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• The function Plot.dcl.par() to visualize the break down of the classical chain 

ladder parameters 
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The functions in action: an example 
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Parameter estimates in two cases: the basic DCL model (only mean specifications) and the distributional model. 

Colour palette for PowerPoint presentations 

Dark blue 

R17  G52  B88 

Gold 

R217  G171  B22 

Mid blue 

R64  G150  B184 

Secondary colour palette 

Primary colour palette 

Light grey 

R220  G221  B217 

Pea green 

R121  G163  B42 

Forest green 

R0 G132  B82 

Bottle green 

R17  G179  B162 

Cyan 

R0  G156  B200 

Light blue 

R124  G179  B225 

Violet 

R128  G118  B207 

Purple 

R143  G70  B147 

Fuscia 

R233  G69  B140 

Red 

R200  G30  B69 

Orange 

R238  G116  29 

Dark grey 

R63  G69  B72 

The best estimate: RBNS/IBNR split using DCL 
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• The function dcl.predict() 
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The full cash-flow: Bootstrapping using DCL 
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• The function dcl.boot() 

• The function Plot.cashflow() 
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The functions in action: an example 

23 September 2014 26 

 A table showing a summary of the distribution: mean, 

std. deviation, quantiles. 

 Arrays and matrices with the full simulated distributions 
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The functions in action: an example 
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Validation 
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• The function validating.incurred() 

 

Testing results against experience: 

1. Cut c=1,2,…. diagonals (periods) from the observed triangle. 

2. Apply the estimation methods. 

3. Compare forecasts and actual values. 
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Summary: the content of the package 
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The kernel: 
calibrating the 

model 

Data 

Expert 
knowledge 

Best estimate 
(RBNS/IBNR) Full cash-flow 

(RBNS/IBNR) 

dcl.predict 

pdcl.predict 

dcl.predict.prior 

validating.incurred 

dcl.boot 

dcl.boot.prior 

Plot.cashflow 

extract.prior 

dcl.estimation 

bdcl.estimation 

idcl.estimation 

Plot.dcl.par 

clm 

Plot.clm.par 

3 run-off triangles 

Plot.triangle 

Aggregate,get.incremental, get.cumulative  
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Expressions of individual views by members of the Institute and Faculty 

of Actuaries and its staff are encouraged. 

The views expressed in this presentation are those of the presenter. 

Questions Comments 


