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Introduction

Consider the so-called IBNR situation in property insurance where claims may be reported
and settled long after the incidents took place. The chain ladder is the most popular method
for dealing with this situation. Its aim is to project what the total loss will eventually
become. Although it is not difficult to bring discounting into the picture, that is in actuarial
literature rarely done, and the same convention will, be followed here. A fairly recent
summary of methods in this field is Wuthrich and Merz (2008)1

The method

Suppose we are at the end of year zero and are obliged to look up to L years into the future
to cover claims that have already occurred, but that have not as yet been brought to out
attention. By experience we do know that they will appear, and the problem is to convert
what has happendend historically to assesments of the future. The chain ladder metods
avoids all detailed models and works with accumulated claims only. Its aim is to find an
average value for the total loss up to year L ahead when all discounting is disregarded.

Let Xki be the total loss from year k which is settled i years later. If we let k = 0,−1, . . . ,
represent past values, then not all Xki are known at the end of year 0, only those for which
i ≤ k. The chain ladder method is designed in terms of the cumululative repayments after
j years, i.e

Ckj = Xk0 + . . . + Xkj .

Note that Ckj are observed at the end year 0 if j ≤ k. The main chain ladder assumption is

E(Ckj+1|Ckj) = fjCkj , (0.1)

where fj is a parameter telling us how much or how little the cumulative loss is likely to
grow from year j to year j + 1. It is to be the same for all years k.

Suppose all fj are known. A reasonable way to project the loss we expect from basis
year k is then

Ĉk = fk × · · · fL−1−k × Ckk,

1Wutrich, M.V. and Merz, M. (2008). Stochastic claims resrving methods in insurance. John
Wiley & sons, Hoboken, New Jersey.
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since Ckk is known. The assessment of the total loss becomes

Ĉ =
∑
k

Ĉk.

The coefficient f0, . . . , fL−1 are unknown. Simple estimates are

f̂j =
∑

k Ckj+1∑
k Ckj

which is a consequence of (1). Indeed, by (1) and the rule of double expectation the expec-
tation of the numerator is fj

∑
k E(Ckj) whereas the mean of the denominator is

∑
k E(Ckj)

and their ratio becomes fj .
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