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Introduction
• claims reserving still one of the basic actuarial tasks
• based on claims development triangles (or trapezoids) predict 

the ultimate claim
• problems often encountered in practise

– scarce data 
data from individual triangle do not allow to make a reliable 
forecast; 
actuaries then often rely on industry-wide development patterns; 
question: when to rely on industry-wide data and to what extent

– line of business with little data 
then one often considers the development of other similar lines 
question: how much to rely on the other lines and how much on 
the data of the line in question ?

• credibility: answer to such kind of questions 
how to combine portfolio information and individual data
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Introduction
• in the paper we concentrate on the Chain-Ladder reserving 

method, but the basic idea could also be transformed to other 
reserving methods

• basic idea of the paper: 
to use a Bayesian set-up and credibility to combine portfolio 
information with the individual triangle information

• link to classical chain ladder 
taking an non informative prior we arrive at the classical chain 
ladder estimate. 
However: the estimate of the mean square error differs from the 
ones found in the literature. The paper also throws a new light 
upon the estimation of the mean square error.
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classical chain ladder
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classical chain ladder
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classical chain ladder
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classical chain ladder
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Bayes chain ladder

j

Bj



1028.5.07 ASTIN Kolloquium 2007 Orlando

Bayes chain ladder
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Bayes chain ladder
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Credibility for chain ladder
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Credibility for chain ladder
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Credibility for chain ladder



1528.5.07 ASTIN Kolloquium 2007 Orlando

Exact Credibility
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Exact Credibility
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Numerical Example

table of results
j= 0 1 2 3 4 5 6 7 8 9 product
σj

2 336.53 34.739 7.828 5.934 0.426 4.342 4.248 0.239 0.097 0.154

all BU Fj
CL 2.111 1.119 1.031 1.013 1.004 1.001 0.993 0.998 1.000 0.999 2.452

Fj
CL 2.270 1.233 0.982 1.024 1.012 0.981 0.962 1.003 0.996 1.000 2.686

Fj
cred 2.111 1.189 0.996 1.015 1.004 1.001 0.984 0.998 1.000 0.999 2.499

Fj
CL 2.133 1.094 1.032 1.002 0.998 1.000 1.014 0.999 1.000 0.990 2.416

Fj
cred 2.111 1.111 1.033 1.012 1.003 1.001 0.997 0.998 1.000 0.997 2.444

Fj
CL 2.189 1.138 1.037 1.042 1.003 1.000 0.999 1.002 1.000 1.000 2.700

Fj
cred 2.111 1.134 1.036 1.016 1.004 1.001 0.994 0.998 1.000 0.999 2.509

Fj
CL 2.108 1.070 1.054 1.013 1.004 1.015 0.996 0.995 1.000 1.000 2.429

Fj
cred 2.111 1.084 1.050 1.013 1.004 1.001 0.994 0.998 1.000 0.999 2.426

Fj
CL 1.930 1.114 1.018 0.995 1.002 0.997 0.999 0.997 1.002 1.000 2.172

Fj
cred 2.111 1.119 1.021 1.010 1.004 1.001 0.995 0.998 1.000 0.999 2.429

Fj
CL 3.008 1.190 1.146 1.006 1.000 0.979 0.996 1.000 1.000 1.004 4.041

Fj
cred 2.111 1.139 1.064 1.013 1.004 1.001 0.993 0.998 1.000 0.999 2.578

E

F

A

B

C

D
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Credibility Development Pattern
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Numerical Example

BU
CL Cred

A 486 504 657 135.1% 498 98.9%
B 235 244 288 122.7% 402 164.3%
C 701 517 411 58.6% 520 100.6%
D 1'029 899 844 82.1% 729 81.1%
E 495 621 397 80.2% 596 95.9%
F 40 25 140 347.0% 149 595.8%
sum 2'987 2'810 1'254 42.0% 1'261 44.9%

estimated mse1/2

CL Cred
estimated reserves

Chain Ladder Development Pattern
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Thank you for your attention
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