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Abstract

Consider claims reserving based on incurred claim costs. For this
case, Schnieper (1991) suggested a reserving method for separating
the “true” unknown claims reserve (IBNYR) from the development of
incurred claims (IBNER). While this is interesting in its own right, we
suggest that the most important feature of the method is that it allows
us to use a prior volume measure, such as premiums, as exposure for
unknown claims, in contrast to the Chain ladder method that takes
incurred claims as exposure for the combined IBNYR and IBNER
reserve.

We present a new method using the same two data triangles as
Schnieper’s method, but with incurred claims as exposure for both
unknown and known claims, separately. The resulting ultimate claim
cost is identical to the one from the Chain ladder. Hence, the method
provides a way to split the Chain ladder reserve into known and un-
known claims. Together with Schnieper’s method, we also get a frame-
work for choosing the proper exposure measure for IBNYR, while al-
ways keeping incurred claims as exposure for IBNER.

KEY WORDS: Claims reserving, Case reserves, True IBNR, RBNS,
Schnieper’s method, Unknown claims.
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1 Introduction

In this paper we consider non-life claims reserving based on incurred claim

costs (rather than paid claims). We follow Wütrich (2015) and use the

acronym IBNYR (Incurred But Not Yet Reported) for the unknown claims

and RBNS (Reported But Not Settled) for claims that are known but not

completely paid. This divides the claim reserve into the IBNYR reserve and

the RBNS reserve. The latter can be further divided into the aggregation

of the individual case reserves and the IBNER (Incurred But Not Enough

Reported) reserve which we take to mean the actuary’s adjustment to the

case reserves on a collective basis. So the object of the actuary is to estimate

the IBNYR and the IBNER reserves. The sum of these is often referred to as

the IBNR (Incurred But Not Reported) reserve, but this term is ambiguous

since it is sometimes taken to mean the IBNYR reserve only.

Figure 1.1: Different divisions of the claims reserve.
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Schnieper (1991) suggested a reserving method that separates the IBNYR

(“true IBNR”) and IBNER reserves. In this paper we will argue that the

most important feature of this method is that it allows the use of a prior

volume measure, such as premiums, as exposure for IBNYR, while having

incurred claim cost as the exposure for IBNER. This is in contrast to the

Chain ladder method (CL), which in this context has incurred claim cost

as exposure for the entire IBNR, i.e. for IBNER and IBNYR together. We

will also argue that Schnieper’s claim of separating IBNYR and IBNER is

completely justified only under an additional assumption of incurred claims

reported late having the same further development as those reported earlier.

Whether this assumption holds true or not, Schnieper’s method can always

be used to change the exposure for IBNYR and this is potentially useful in

applications.

We present a new method, using the same two data triangles as Schnieper’s

method, with incurred claims as exposure for IBNYR as well as IBNER. The

resulting ultimate claim cost is identical to the one from the Chain ladder.

Hence, the method can either be seen as providing a split of the Chain ladder

IBNR reserve into IBNYR and IBNER, or as a way to change the exposure for

IBNYR in Schnieper’s method from a prior volume measure (say premiums)

to the latest known incurred claim cost. The split into IBNYR and IBNER

is strictly valid under the same assumption as Schniper’s method.

This gives us a framework for claims reserving where we follow the develop-

ment of reported claims in the usual chain-ladder way, while unknown claims

are modelled as proportional to the premiums or any other prior exposure
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(Schnieper’s method) or the latest incurred claims (our variation of the chain

ladder). The choice should depend on the application at hand.

The methods are illustrated by a numerical example from personal accident

insurance. This is performed in a simple Excel sheet, illustrating how easy

the method is to apply, once you have the two required data triangles.

Liu and Verrall (2009a) brought attention to the Schnieper model, noting

that “it has not been considered any further since it was published”. They

presented estimates of its prediction error and discussed possible extensions

of the method, in other directions than the present paper. Liu and Verrall

(2009b) continued by giving the full predictive distribution, by bootstrapping

the two separate triangles of the method. Liu and Verrall (2009a) notes that

Schnieper’s method “was specifically designed with reinsurance data in mind,

but it is possible that it could be useful for other types of data as well.” The

truth of this conjecture is demonstrated by Flodström (2013, in Swedish)

who presents an application to personal accident insurance.

Mart́ınez-Miranda, Nielsen and Verrall (2012) presented a method called

Double Chain Ladder (DCL) for splitting the Chain ladder estimate into

IBNYR and RBNS, based on the paid and counts triangles. This method is

not designed for altering the exposure, but as for the separation of IBNYR

claims in the reserve, the DCL and our method may be seen as compli-

mentary: the DCL is designed for paid claims and our method for incurred

claims. Note that Mart́ınez-Miranda et al. use assumptions that imply that

the development of payments can not depend on how late the claim is re-
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ported; this is tantamount to the assumption for Schnieper’s and our method

mentioned above.

If a strict separation of IBNYR and IBNER/RBNS is sought, without special

assumptions, it seems that one has to revert to three-dimensional reserving

(the dimensions being accident, reporting and valuation period) as explained

in Neuhaus (2004). However, this is at the cost of using quite complicated

and potentially over-parameterised models, as indicated by Neuhaus.

Antonio and Plat (2014) considers micro-level reserving, i.e. reserving at the

individual claim level. They use a Marked Poisson process approach, follow-

ing a number of articles by Arjas, Haastrup and Norberg (for references, see

Antonio and Plat). The simulation model used in that paper automatically

gives a split of the reserve into IBNYR and RBNS, again at the cost of quite

complicated models which are dependent on distributional assumptions.

In contrast, the method by Schnieper and the method presented here are as

simple, non-parametric and transparent as a Chain Ladder run twice, once

you have the required data.

2 The Chain ladder method

In this section we briefly recapitulate the standard Chain Ladder (CL) method.

In the applications we have in mind, the data required is given in form of an

incurred claims triangle. So we let Cij denote the cumulated incurred claims

(paid claims plus case reserves) in accident year i to the amount known after
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development year j. Here i = 1, 2, . . . , I; and j = 0, 1, . . . , J − 1; for some I

and J . For simplicity, we consider only the case is I = J , though that is not

a necessary assumption.

Accident Development year
year 0 1 2 · · · I − 2 I − 1

1 C10 C11 C12 · · · C1,I−2 C1,I−1

2 C20 C21 C22 · · · C2,I−2

3 C30 C31 C32 · · ·
...

...
...

...
I − 1 CI−1,0 CI−1,1

I CI,0

Table 2.1: Incurred claims triangle.

The calendar years are on the diagonal. The “CL idea”, in the wording of

Wütrich (2015), is that all accident years behave similarly and that we have

approximately

Ci,j ≈ Ci,j−1 fj

This very old idea was turned into the famous “basic chain ladder assump-

tion” by Mack (1993), which in our notation can be written

(C1) For some parameters fj > 0, and all i = 1, . . . , I and j = 1, . . . , I − 1,

we have:

E[Cij|Ci0, . . . , Ci,j−1] = Ci,j−1 fj

Mack also assumes the following:

(C2) The random variables for the accident years are independent, i.e. the

random vectors {Ci0, . . . , Ci,I−1} are independent of each other.
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The Chain ladder estimator is

f̂j =

∑I−j
i=1 Ci,j∑I−j

i=1 Ci,j−1

j = 1, . . . , I − 1 (2.1)

Mack (1993) showed that, under (C1) and (C2), the estimators f̂j are unbi-

ased and uncorrelated for different j.

The value in row i on the last observed diagonal, where i + j = I, is Ci,I−i.

By multiplying it by the successive development factors, we get an estimate

of the ultimate claim cost Ci,I−1.

Ĉi,I−1 = Ci,I−i f̂I−i+1 · · · f̂I−1 i = 2, . . . , I − 1 (2.2)

As noted by Mack (1993), it follows that Ĉi,I is an unbiased estimator (pre-

dictor) of the ultimate claim cost Ci,I ; in the meaning that they both have

the same expectation, conditional on the data observed so far.

3 Schnieper’s method

To introduce the method by Schnieper (1991), we need to split the cumulative

incurred claims triangle in Table 2.1 in two: the new claims triangle and the

run-off triangle. Let Nij be the incurred claim cost for claims incurred in

accident year i and reported during development year j, as recorded by the

end of that year. Note that this is not the most recently known incurred cost

for these claims, but the status by the end of the year when the claims were

reported. If our claims data base contains information about the reporting
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date for each claim, and the changes in case reserves from year to year, we

can compute the new claims triangle, the “N triangle” in Table 3.1.

Accident Development year
year 0 1 2 · · · I − 2 I − 1

1 N10 N11 N12 · · · N1,I−2 N1,I−1

2 N20 N21 N22 · · · N2,I−2

3 N30 N31 N32 · · ·
...

...
...

...
I − 1 NI−1,0 NI−1,1

I NI,0

Table 3.1: New claims triangle.

Note that Ci0 = Ni0, for all i. When we go from development year j − 1 to

year j, the new claims Nij are added to Ci,j−1, but there is also a change in

the incurred claim cost for existing claims, which we denote by Dij. Hence

Cij = Ci,j−1 +Dij +Nij, by which we can compute Dij indirectly through

Dij = Cij − Ci,j−1 −Nij ; i = 1, 2. . . . , I; j = 1, 2, . . . , I − 1 (3.1)

For j = 0 there is of course no changes to record; when needed we define

Di,0 ≡ 0.

We are now ready to set up the pure development or run-off “D triangle” in

Table 3.2. This is the triangle of changes to the incurred claim cost during a

year, for claims already known at the beginning of that year. Note that we

have chosen a somewhat different notation from that of Schnieper (1991).

We define Dk as all variables of interest known up to calendar year k. Here
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Accident Development year
year 0 1 2 · · · I − 2 I − 1

1 D10 D11 D12 · · · D1,I−2 D1,I−1

2 D20 D21 D22 · · · D2,I−2

3 D30 D31 D32 · · ·
...

...
...

...
I − 1 DI−1,0 DI−1,1

I DI,0

Table 3.2: Run-off triangle.

it can be written as the collection of any two of our three triangles, e.g.,

Dk = {Nij, Dij; i+ j ≤ k}

Schnieper’s method also makes use of an exposure measure for IBNYR, which

for accident year i is denoted Ei, with Ei > 0. Typical choices would be

earned premium, sum insured or duration (number of insurance years) for

the entire portfolio year i. We are now in the position of stating Schnieper’s

assumptions, in slightly different notation.

(A1) For some parameters λj ≥ 0,

E[Nij|Di+j−1] = Eiλj ; i = 1, 2. . . . , I; j = 1, 2. . . . , I − 1

(A2) For some parameters δj,

E[Ci,j−1+Dij|Di+j−1] = Ci,j−1 δj; ; i = 1, 2. . . . , I; j = 1, 2, . . . , I−1

(A3) The random variables for the accident years are independent, i.e. the

random vectors {Ni0, Di0, . . . , Ni,I−1, Di,I−1} are independent of each

other.
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The similarity to Mack’s (C1) is no coincidence: Mack (1993) explicitly cred-

its Schnieper (1991) for making the “decisive step” towards his work. Note

that we have written Schnieper’s assumptions in a form that is more similar

to Mack’s than the original.

Note also that Schnieper inlcudes the case j = 0 in (A1), for use in pricing.

Now this is a bit problematic, since, e.g., the premium volume is not fully

known before the start of the insurance period. In our view, the exposure in

(A1) should be known (non-random) by the end of the accident year for the

use in our reserving from that point and on. For this reason, we prefer to

make j = 0 an optional assumption (A0), and postpone it to Section 5.

It follows from (A1) and (A2) that

E[Ci,j|Di+j−1] = E[Ci,j−1 +Di,j +Ni,j|Di+j−1] = Ci,j−1 δj + Eiλj (3.2)

This is in contrast to the Chain ladder where, in the current notation,

E[Ci,j|Di+j−1] = E[Ci,j−1 +Ni,j +Di,j|Di+j−1] = Ci,j−1 fj

Note that (A1) means that the expected cost for new claims is not influenced

by the observed claims so far, but instead proportional to the earned pre-

mium, while in the Chain ladder the expected value of both N and D are

dependent on Ci,j−1. We will investigate this in more detail in Section 4.

From assumptions (A1) and (A2) it is immediate that the following estima-

tors are (conditionally) unbiased, given Di+j−1.

λ̂j =

∑I−j
i=1 Nij∑I−j
i=1 Ei

j = 1, . . . , I − 1 (3.3)
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δ̂j =

∑I−j
i=1 (Ci,j−1 +Dij)∑I−j

i=1 Ci,j−1

= 1 +

∑I−j
i=1 Dij∑I−j

i=1 Ci,j−1

j = 1, . . . , I − 1 (3.4)

While accident year i = 1 is assumed to be fully developed, for year i = 2

we can use (3.2) to find that

E[C2,I−1|DI ] = C2,I−2 δI−1 + E2λI−1

An estimator Ĉ2,I−1 of the ultimate claim cost is found by plugging in the

estimates λ̂I−1 and δ̂I−1.

By using equation (3.2) and iterated expectation

E[Ci,j+1|Di+j−1] = E[E[Ci,j+1|Di+j]|Di+j−1]

= E[Cij δj+1 + Eiλj+1|Di+j−2]

= Ci,j−1 δjδj+1 + Ei[λjδj+1 + λj+1]

This procedure can be used repeatedly to find an expression for the condi-

tional expectation of the ultimate claim cost Ci,I−1 for the accident years

i > 2,

E[Ci,I−1|DI ] = Ci,I−i δI−i+1 · · · δI−1

+ Ei(λI−i+1 δI−i+2 · · · δI−1

+ λI−i+2 δI−i+3 · · · δI−1 (3.5)

...

+ λI−2 δI−1

+ λI−1) ; i = 3, . . . , I − 1
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Again we plugg in the estimates of λ and δ in order to get an estimator of the

total reserve. Schnieper does not prove unbiasedness of this estimator, but a

proof could be made along the following lines. Let Ĉi,j denote the estimator

(predictor) of Ci,j that is found by plugging in the parameter estimates in

the right-hand side of (3.2). Liu and Verrall (2009a) notes that unbiasedness

follows from the inductive property of the estimators

Ĉi,j+1 = Ĉi,j δ̂j+1 + Eiλ̂j+1 (3.6)

Here Ĉi,j should be read as Ci,j when we reach the first observed value on

row i, which would be the starting point of a proof by induction.

Schnieper (1991) claims that the expression starting with Ei in (3.5) gives

the IBNYR reserve and that the first term represents (the ultimate cost

for) the known claims. If so, the IBNER adjustment to the incurred claims

reserve is found by subtracting Ci,I−i, with the result is Ci,I−i (δI−i+1 · · · δI−1−

1). However, Schnieper’s claim is only true under the following additional

assumption, which we state in words, for the sake of not having to introduce

tedious notation for this sole purpose.

(A4) The incurred claims of accident year i that are reported in development

year j, Nij, have the same expected further development from j + 1

and onward as the incurred claims reported earlier Ci,j−1 have.

We will argue in Section 6 that this is a reasonable assumption for the ap-

plication to personal accident insurance there. In other lines of business,

such as property, it might be less realistic to assume (A4), since complicated
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claims can be expected to be reported more rapidly than simple ones, not

so costly claims. However, even if (A4) is not true, (3.5) gives an unbiased

estimator of the claim cost, since unbiasedness only depends on (A1) and

(A2). The interpretation is that δj represents the average development of all

claims reported by j − 1 together, irrespective of the year of reporting, but

only if (A4) holds true it also represents the separate development of new

claims and older claims, respectively.

The practical implication of this is that we can safely use (3.5) to estimate

the reserve and the IBNR, but in some cases the split of the IBNR reserve

into IBNER and IBNYR will not be perfect.

4 The new method

We believe that the most important property of Schnieper’s method is that

it allows us to assume the unknown claim cost to be proportional to any

non-random exposure, with the premium as the typical case. We will now

present a method that allows us to use the random variable incurred claims

as exposure in a similar way to Schnieper’s use of Ei. It turns out that even

if the model just plugs in Ci,j−1 instead of Ei in (A1), the resulting estimator

can not be found by the same simple plug in.

So we keep the assumptions (A2) and (A3) from Schnieper’s method, but we

change (A1) into the following assumption.
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(A1*) For some parameters λj > 0,

E[Nij|Di+j−1] = Ci,j−1λj ; i = 1, 2. . . . , I; j = 1, 2. . . . , I − 1

It follows that

E[Ci,j|Di+j−1] = E[Ci,j−1 +Di,j +Ni,j|Di+j−1] = Ci,j−1 (δj + λj) (4.1)

so that assumption (C1) for the Chain ladder is fulfilled with fj = δj + λj.

Furthermore, (C2) follows directly from (A3). So under (A1*), (A2) and

(A3), Mack’s assumptions for the Chain ladder are fulfilled.

In analogy to the estimators of Schnieper (1991), we suggests the following

two estimators. It follows directly from assumptions (A1*) and (A2) that

they are conditionally unbiased, given Di+j−1.

λ̂j =

∑I−j
i=1 Nij∑I−j

i=1 Ci,j−1

j = 1, . . . , I − 1 (4.2)

δ̂j = 1 +

∑I−j
i=1 Dij∑I−j

i=1 Ci,j−1

j = 1, . . . , I − 1 (4.3)

(The δ estimates are of course identical to those for Schnieper’s method.)

Note that

λ̂j + δ̂j =

∑I−j
i=1 Nij∑I−j

i=1 Ci,j−1

+

∑I−j
i=1 (Ci,j−1 +Dij)∑I−j

i=1 Ci,j−1

=

∑I−j
i=1 (Ci,j−1 +Dij +Nij)∑I−j

i=1 Ci,j−1

=

∑I−j
i=1 Cij∑I−j

i=1 Ci,j−1

= f̂j ; j = 1, . . . , I − 1 . (4.4)

i.e., the sum of our estimators is the original CL estimator, consistent with

the relation fj = δj + λj.
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By using iterated expectation and equation (4.1)

E[Ci,j+1|Di+j−1] = E[E[Ci,j+1|Di+j]|Di+j−1] = E[Cij(δj+1 + λj+1)|Di+j−1]

= Ci,j−1(δj + λj)(δj+1 + λj+1)

= Ci,j−1 δjδj+1 + Ci,j−1λjδj+1 + Ci,j−1(δj + λj)λj+1

where the first term corresponds to the incurred claims after two more years

of development; the second term represents the new claims the next year,

developed one year; and the third term is the new claims in the second year.

Together with (4.1) for i = 2, this can be used for I > 2 as in Schnieper’s

method to find

E[Ci,I−1|DI ] = Ci,I−i(δI−i+1 + λI−i+1)(δI−i+2 + λI−i+2) · · · (δI−1 + λI−1)

= Ci,I−ifI−i+1fI−i+2 · · · fI−1 ; i = 2, . . . , I − 1 (4.5)

By plugging in our estimates of λ and δ we get an estimator of the ultimate

claim cost that is identical to that for the Chain ladder in (2.2). However,

under assumption (A4), we can use the new method to separate the IBNER

and IBNYR reserves. The RBNS claims reserve is then found by taking out

the first term in an expansion of the middle member of (4.5), and plugging

in the estimated parameters, i.e.

Ci,I−iδ̂I−i+1δ̂I−i+2 · · · δ̂I−1 (4.6)

and the IBNER reserv is this minus the case reserves. The unknown claim

cost IBNYR is then the CL estimate of the ultimate minus (4.6).

The discussion on (A4) at the end of Section 3 applies equally well here.

Since the overall estimate is the ordinary CL estimate, our method gives a
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possibility to split the CL estimate into IBNYR and IBNER, if (A4) applies

(approximately). Note that if the case estimates are unbiased, (A4) is triv-

ially fulfilled. In any case, the separation of fj into δj and λj may help in

the analysis and improve the CL estimate when it comes to smoothing, tail

estimation or expert judgement.

Another conclusion is that the difference in reserve estimates between CL

and Schnieper’s method is entirely due to the change of exposure for IBNYR

and nothing else. The choice between the two is a choice of whether the

actuary wants to assume that new claims are proportional to incurred claims

or to the premium. A wish to separate IBNYR can be met with any of these

choices, as explained above.

4.1 Individual factors

Note that, as with the chain ladder, the Schnieper estimators can be rewritten

as weighted sums of individual unbiased estimators. Similarly, the estimators

in (4.2) and (4.3) may trivially be written

λ̂j =

∑I−j
i=1 Ci,j−1 λ̂ij∑I−j

i=1 Ci,j−1

; λ̂ij =
Nij

Ci,j−1

(4.7)

δ̂j =

∑I−j
i=1 Ci,j−1 δ̂ij∑I−j
i=1 Ci,j−1

; δ̂ij = 1 +
Dij

Ci,j−1

(4.8)

From a practical point of view, the individual estimators λ̂ij and δ̂ij are

interesting as tools of analysis. For example, one may search for trends over
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i, for outliers or shifts. Since each individual estimator is unbiased, we may

form alternative estimators by only including some of them in the estimator,

typically the latest ones.

5 Loss ratio estimation

The reader who is only interested in reserving may skip this section without

loss.

If we are considering estimating the loss ratio (LR) before the insurance year

starts, consistent with the reserving, we can add the following assumption

(A0) to (A1)-(A3).

(A0) With a parameter λ0 ≥ 0,

E[Ni0] = Eiλ0 ; i = 1, 2. . . . , I;

Note that in Schnieper (1991) this assumption is part of (A1). The parameter

λ0 can be estimated by adding the case j = 0 to (3.3). The expected claim

cost is then, in the Schnieper case with Ei taken as the premium

E[Ci,I−1] = Ei(λ0 δ1 · · · δI−1

+ λ1δ2 · · · δI−1

+ λ2δ3 · · · δI−1 (5.1)

...

+ λI−12δI−1

+ λI−1)
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and the expected LR is found by dividing this by Ei. In our method, (A1*)-

(A3), there is no natural extension of (A1*) to the case j = 0, but we may

of course assume in that case too that the claim cost is proportional to the

premium, i.e. that (A0) is in force.

Similarly to the derivation of (4.5) we find the following expression, using

(A0) and the fact that Ci0 = Ni0,

E[Ci,I−1] = Eiλ0(δ1 + λ1)(δ2 + λ2) · · · (δI−1 + λI−1) (5.2)

= Eiλ0f1f2 · · · fI−1

so that the LR is λ0f1f2 · · · fI−1. Of course, here Eiλ0 could be replaced by

any estimator of the claim cost as it is after the first years development only,

e.g. one using a compound Poisson distribution, otherwise more commonly

used for the ultimate cost. Cf. the discussion of the one-year perspective

in contrast to the ultimate perspective in Ohlsson & Lauzeningks (2009), in

another context.

6 Application to personal accident insurance

We consider personal accident insurance that gives income protection in the

form av a limited lump-sum. For some such products there is a substan-

tial amount of late reported claims, giving rise to IBNYR even after several

years of development. The main reason is that childhood accidents may

cause disability later in life; claims can then be made with reference to med-

ical records from the accident year. Since the claim handlers have similar

information in terms of medical records and employment history for these
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late reported claims and the ones that are reported earlier but still open, we

expect assumption (A4) to hold true in this case.

We will give a simple example that illustrates the use of the methods in the

present paper, based on data from Länsförsäkringar Alliance in Sweden. For

confidentiality reasons we will not disclose the exact product(s) involved nor

the name of the insurance company within the alliance from which the data

emanates. Furthermore, the data has been reduced to ten development years

and all amounts have been transformed to an undisclosed currency unit.

The three triangles of claims data (C, N and D) can be found at the end of

the paper.

We apply three methods: the ordinary Chain ladder on the C triangle, our

method with separation of IBNYR and IBNER in the Chain ladder, intro-

duced in Section 4, and finally the method by Schnieper (1991) as described

in Section 3, using premium volume as exposure for IBNYR. The resulting

development factors, computed by (2.1), (3.3), (3.4) and (4.2), are given in

Table 6.1.

Table 6.1: Development factors for the three methods

Dev. Year 1 2 3 4 5 6 7 8 9

f for CL 1,514 1,184 1,102 1,037 1,013 1,011 1,009 0,983 1,006
λ our meth. 0,374 0,118 0,073 0,049 0,035 0,026 0,040 0,026 0,015
λ Schniep. 0,130 0,062 0,046 0,034 0,026 0,020 0,031 0,019 0,012
δ for both 1,139 1,066 1,028 0,988 0,978 0,985 0,969 0,958 0,990
Our λ+ δ 1,514 1,184 1,102 1,037 1,013 1,011 1,009 0,983 1,006

In Table 6.2 we present the result of splitting the Chain ladder result into
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IBNER and IBNYR, expecting (A4) to be valid in this case, as argued at

the beginning of this section.

Table 6.2: Splitting the Chain ladder result into IBNER and IBNYR

Accident Latest Chain ladder Our method
year incurred IBNR Ultimo IBNER IBNYR Ultimo

2005 25 160 0 25 160 0 0 25 160
2006 22 871 130 23 001 -221 351 23 001
2007 31 128 -347 30 781 -1 606 1 259 30 781
2008 23 548 -54 23 494 -1 907 1 853 23 494
2009 26 848 239 27 087 -2 550 2 789 27 087
2010 25 423 553 25 976 -2 928 3 481 25 976
2011 24 838 1 484 26 321 -3 129 4 613 26 321
2012 26 264 4 396 30 660 -2 663 7 059 30 660
2013 21 653 8 273 29 926 -912 9 185 29 926
2014 13 168 14 379 27 547 1 202 13 177 27 547

Sum 240 901 29 052 269 953 -14 715 43 767 269 953

The ultimate claim cost is of course the same for both methods. The IBNER

is seen to be mostly negative – probably an effect of the claims handlers

trying to be on the safe side in cases of doubt. It should be noted that the

year 2005 may not be fully run-off in practice, since we have omitted data

beyond the tenth development year. Note that the CL seems to indicate that

there might just be random variation in the earliest years, with factor 7 being

above 1, factor 8 being below 1 and then factor 9 being larger than 1 again.

However, the split shows that there is still a substantial amount of IBNYR

for those years, with IBNER going in the opposite direction and presumably

stabilising by factor 9 which is at 0,99. Hence there might be a need for a

tail in λ here, i.e. a development beyond the ten years of the triangle. Note

that even if a split into IBNER and IBNYR is not necessary here, since we
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get the same total result as in the CL, the possible need of having a tail is

important in assessing the final best estimate. The result of the split may

also be a reason to look into the case reserves and try to make them more

unbiased.

We move on to Table 6.3 with a comparison to Schnieper’s method.

Table 6.3: Comparison of our method to Schnieper’s method

Accident Our method Schnieper’s method
year IBNER IBNYR Ultimo IBNER IBNYR Ultimo

2005 0 0 25 160 0 0 25 160
2006 -221 351 23 001 -221 406 23 055
2007 -1 606 1 259 30 781 -1 606 1 109 30 632
2008 -1 907 1 853 23 494 -1 907 2 160 23 801
2009 -2 550 2 789 27 087 -2 550 2 865 27 163
2010 -2 928 3 481 25 976 -2 928 3 866 26 360
2011 -3 129 4 613 26 321 -3 129 5 129 26 837
2012 -2 663 7 059 30 660 -2 663 7 025 30 626
2013 -912 9 185 29 926 -912 9 632 30 373
2014 1 202 13 177 27 547 1 202 16 106 30 477

Sum -14 715 43 767 269 953 -14 715 48 297 274 484

Here, the IBNER is the same and the difference is that the Chain ladder as-

sumes the IBNYR to be proportional to the latest incurred, while Schnieper’s

method assumes that it is proportional to the premium volume. The result-

ing IBNYR are different, but not to a large extent, except for the latest year

2014. Because of the low amount incurred after the first year, it is probable

that Schnieper gives the more reliable estimate here.

An Excel sheet where the above calculations are carried out can obtained

from the author upon request.
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Flodström (2013) compares the ordinary Chain ladder to Schnieper’s method

for two personal accident products. In this full-scale application the estima-

tors include the latest seven individual factors (cf. Section 4.1) and are

smoothed by cubic splines. For the first product, the difference between the

results is small, only 0,92 % of the ultimate cost, which is 4,86 % of the

reserve in this case.

For the second product, though, the difference is substantial with ultimate

costs that differ by 7,4 % of the ultimate cost or 13,84 % of the reserve.

Furthermore, Schnieper’s method indicates the need for a tail in the λ’s

while that need was blurred by the addition of positive IBNYR and negative

IBNER in the ordinary CL method. With a tail in the λ’s the difference is

12,73 % of the ultimate cost and a large 24,73 % of the reserve.

This shows that there can be a substantial difference between choosing pre-

miums or incurred claim costs as exposure for IBNYR claims and that the

analysis of IBNYR separate from IBNER may give insights that has an im-

portant impact on the final estimates. By repeating the method over a

sequence of calendar years, Flodström gets some evidence that Schnieper

should be the more reliable estimator here.

7 Discussion and conclusions

Often incurred claim cost contains more information than paid claims, and

is then preferred by the reserving actuary. Instead of just using a chain

ladder estimate in this case, we suggest a split in IBNER and IBNYR along
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the lines of Schnieper (1991). The actuary then has the choice of using

premiums or some other known volume measure as exposure for IBNYR

(Schnieper’s method) or using the latest incurred claim cost as that exposure

(our method).

The split into IBNER and IBNYR reserves may give valuable insight into

the development process that may be important for the final estimates, as

discussed in Section 6. We have seen that we only get a strict split into

IBNER and IBNYR under the extra assumption (A4). While this might be

(approximately) fulfilled in many cases, the total reserve remains unbiased

even if it is not. The choice of exposure is still relevant, too.

In practice, the actuary is often asked to provide “IBNR” (here meaning

IBNYR) while it is understood that the case reserves give the RBNS reserve.

By using the split into IBNER and IBNYR, the actuary can both fulfill this

request and argue for an IBNER adjustment of the case reserves whenever

necessary, based on examination of the δ’s.

Schnieper’s method and our variation thereof have been discussed in terms

of observed incurred claims. Mathematically, incurred claims could be sub-

stituted by paid claims above, without altering the equations. However, we

believe that this has limited applications, unless large part of the ultimate

claim is paid the first year. In particular, it seems less likely that (A4) will

be fulfilled for paid claims.
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