
The 2nd ICVHE
The 2nd International Conference on Vocational Higher Education (ICVHE) 2017
“The Importance on Advancing Vocational Education to
Meet Contemporary Labor Demands”
Volume 2018

Conference Paper

Claim Reserving Estimation by
Using the Chain Ladder Method
Fia Fridayanti Adam
Insurance Administration and Actuarial Department, Vocational Program, Universitas Indonesia,
Depok, Indonesia

Abstract
An insurance company promises its policyholders to pay out benefits if certain events
occur, for example, events such as a car accident and health conditions. When this is
happens, the insurance company has a liability to pay the claim by claim reserving.
The calculation of claim reserving must be done carefully in such a way that it should
not cause loss to the company. One of the simplest methods to calculate claim
reserving is the chain ladder method (CL). The method uses an algorithm that can be
used to estimate claim reserving in the future. The CL method estimates the claim
reserving to be paid by using run-off triangle data. The rows on a run-off triangle data
represent claim occurrence periods and the columns represent development periods,
the periods when claim were settled. The real data used is a claim amount observed
in the past that is located in the upper-left triangle, and the lower triangle has to be
estimated. This research will use the data from one of the insurance companies in
Indonesia taken from OJK.
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1. Introduction

In Indonesia, there are legally two types of the insurance industries, life insurance
and general insurance. Life insurance is an insurance that pays out a sum of money
either on the death of the insured person or after a set period. General insurance or
non-life insurance policies, including automobile and homeowners policies, provide
payments depending on the loss from a particular financial event. General insurance is
typically defined as any insurance that is not determined to be life insurance.

Policy period on life insurance usually long term basis, depend on how old the
insured is. In general insurance, policy period usually short term basis. It can be a year
on automobile insurance, or more on another type of insurance. After a policy contract
ended, the policy can be renewed or canceled. If a policy canceled, the insurer or the
insurance company still has a liability to pay out all benefit to the insured. Meanwhile,
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the insurer also has a liability to pay out all the claims if certain events occur. Such
events for example:

• A car accident where the policyholder is at fault and a third party’s car is dam-
aged (motor vehicle liability insurance)

• A fire occurs in a policyholder causing damage to the kitchen (fire insurance)

A claim event is an event that gives rise to a claim issued by an insured. Because
of the unpredictability of these events, insurer can be suddenly face the possibility of
paying claims as the policy dictates and in some cases it can be very large.

To make sure all the claims paid, the insurer must have enough reserves. An insur-
ance company must set aside enough money to pay all claims, present and future, on
the policies currently in force. Inadequate reserves can lead to insolvency and over-
adequate reserves can lead to premium rates that are not competitive. That money
we call it as a claim reserve.

The claim reserve is used to pay out claim that have been reported and are qualified
to be paid. The claim payment can be directly paid after reported or sometimes need
more time to be paid so there are some delay times come up. The relationship between
the occurrence and the associated delays this claim referred to the outstanding claim.
There are two types of outstanding claims, Incurred but Not Reported (IBNR) and
Reported but Not Settled (RBNS). IBNR is an occurrence that already happened but
has not yet reported. On the other side, RBNS is an occurrence that already reported
but all the payments come up have not settled yet.

IBNR claims reserve calculations are generally more difficult than RBNS because in
some instances many policyholders are unaware of whether he should file a claim or
not. For instance on the case when an accident happened, the policyholder makes a
claim few week after the impact felt. The result will be a time delay between the date
of the incident and the date on which the claim was reported to the insured. Similarly
happens at the time of payment of claims. While the process is not short, there could
be a claim payment is done several times until finally settled. It also happens to delay
the reporting date and time period in which the claim was declared finished.

The method is often used to estimate claims reserves are chain ladder method (CL).
The chain-ladder method is simple and logical, and is widely used in general insurance.
This method uses an algorithm that can be used to estimate claims reserves in the
future (Mack 1994). The CL method is a distribution-free method [5] relieving some of
the usual assumptions common to most modeling techniques. This is a method that
uses payment data that is summed up with respect to accident time and the time
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delay between accident and payment. The data used in this method in the form of
a run-off triangle data that is the overall claims data from a summary of the claims
of the individual. These claims naturally form an upper left triangle of actual incurred
losses and a lower right triangle of future losses which referred to future triangle. Row
in the form of run-off triangle stating the time period in which the accident occurred
and the column states that the period during the claims settlement. Generally run-off
triangle data contain a number of claims or amount claims. The CL method estimates
the empty cells of future triangle so the overall claims reserves needed to pay claims
will occur in the future can be met.

Several studies conducted to estimate the claim reserve which are Gould (2008)
used the model CL stochastic in estimating claim reserve, Weke (2006) which com-
pared the CL method with some other methods of predicting the claim reserve short-
term insurance, Weindorfer (2012) which gives a practical guide in using CL method
to calculate claims reserves. In addition, Muttaqin et al. (2008) describes some of the
problems associated with a data run-off triangle.

The aim of this article is to explain the CL method for estimating claim reserve of
one of Indonesia general insurance company in the future time. Data taken are from
Statistic and Information Directorate of OJK Indonesia.

2. Literature Study

In the long tail insurance business class, assessment of claims unresolved (outstanding
claims liability) are usually based on data in the form of run-off triangle. Run-off
triangle data is usually the size of the data claims (claims amount) or it could be a
number of claims which are both actually depict the aggregate claim data. In this
article, claim amount is used for explaining the CLmethod. The claimwhich is described
here actually is a summary of an individual claim data (Antonio et al. 2008). Supposed
𝑍𝑖𝑗 is a random variable represent the amount of aggregate claim that occurred on
period 𝑖with 𝑖 𝜖 {1,… , 𝑚} paid on delay period 𝑗 with 𝑗 𝜖 {0,… , 𝑚 − 1}, so we have an
aggregate claim set aggregate {𝑍𝑖𝑗 ∶ 𝑖 = 1,… ,𝑚; 𝑗 = 0,… ,𝑚 − 1}. Table 1 describes
incremental data of aggregate claim where a row shows the period of occurrence and
column shows the delay period. Data upper left triangle is an observed data and data
lower right triangle is future triangle data that is going to be estimated.

As an example, 𝑍20 is a claim amount that occurred on period 2 paid in the same
period. 𝑍21 is a claim amount that happened on the period 2 paid one year later.

DOI 10.18502/kss.v3i11.2840 Page 1194



The 2nd ICVHE

T 1: Run-off triangle data and future triangle in incremental form.

To estimate the future claim, CL method uses accumulative claim of 𝑍𝑖𝑗 , 𝐶𝑖𝑗 which
is defined by

𝐶𝑖𝑗 =
𝑗

∑
𝑘 = 0

𝑍𝑖𝑘, 𝑖 = 1,… ,𝑚 (1)

So the form of data into a run-off triangle as in Table 2:

T 2: Run-off triangle data and future triangle data cumulative form.

Random variable 𝐶𝑖𝑗 means the cumulative amount of claims for claims occurred in
period i and paid up with a delay period j.

The claim amount is accumulated until delay period m, which defined by

𝐶𝑖𝑚 =
𝑚

∑
𝑘 = 0

𝑍𝑖𝑘 (2)

𝑖 = 2,… ,𝑚 is referred ultimate claims [5].

The CL method is familiar with development factors that are used to predict future
claims. The development factor 𝑓𝑗 is defined by:

̂𝑓𝑗 =
∑𝑚−𝑗

𝑖 = 1 𝐶𝑖𝑗
∑𝑚−𝑗

𝑖 = 1 𝐶𝑖,𝑗−1
𝑗 = 1,… ,𝑚 − 1 (3)
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And 𝐶𝑖𝑗 as defined on (1).
So, if 𝐶𝑖0, 𝐶𝑖1,… , 𝐶𝑖,𝑗−1 are given, then the estimator of cumulative claim is:

̂𝐶𝑖𝑗 = ̂𝑓𝑗𝐶𝑖,𝑗−1 (4)

for 𝑗 = 1,… ,𝑚−1 and 𝑖+𝑗 ≤ 𝑚 so the expectation of all outstanding claims for period
𝑖 is

𝐸 [𝐶𝑖,𝑚−1] =
(

𝑚−1

∏
𝑗 = 𝑚−𝑖+1

𝑓𝑗)
𝐶𝑖,𝑚−1 (5)

for 𝑖 = 1,… ,𝑚
The estimator of incremental claim is given by

�̂�𝑖𝑗 = ̂𝐶𝑖𝑗 − ̂𝐶𝑖,𝑗−1 (6)

The amount of claim reserve estimation that must be provided by the insurance
company until all claim settled �̂�, is the sum of incremental claim estimator on future
triangles:

�̂� =
𝑚+𝑛

∑
𝑘 = 𝑚+1

�̂�𝑘, 𝑛 = 𝑚 − 1 (7)

And �̂�𝑘 as defined in Table 3.

T 3: The estimator of claim reserve.

3. Data and Methods

The data used are secondary data obtained from the Financial Services Authority (FSA),
namely motor vehicle risk profile data PT. Asuransi ‘ABC’ during the period 2014 con-
sists of insurance claims data as well as coverage data. Risk profile of themotor vehicle
data has been arranged in a systematic-field, for example, date of issuance of the
policy, the policy code, the number of cars and so on which are recorded on a daily
basis. Individual coverage data used to estimate reserves claims is the date of issuance
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of the policy, the policy code, number of cars, the price of coverage, the date of the
incident, the claim is made, the claim is approved, and then formed into a date agreed
incremental data in each period.

Once processed by MS-Excel can be obtained from the data in the form of run-
off triangles is a summary of individual data from incremental claims that have been
paid in 12 months during 2014. Summary of claims incremental risk profile data motor
vehicle PT. Asuransi ‘ABC’ in the form of run-off triangles can be seen in Table 4:

T 4: Run-off triangle data of incremental claim amount in PT. Asuransi ‘ABC’.

Data run-off triangle in Table 4 is the incremental amount of the claim in the period
of occurrence i paid in delay j. For example, take the second row and the third column,
the amount of the claim number 10838 is the total claims paid from the accumulated
incidence in period two were reported up to the third period. In Table 4, there is a
vacant lower right triangle that must be estimated. These parts we called as future
triangle.

Once the data is in the form of incremental claim is obtained, then the analysis step
is performed as follows:

1. Creating a data run-off triangles in the form of cumulative claims

2. Calculating development factor 𝑓𝑗
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3. Predicting cumulative claims in future triangles

4. Estimating incremental claim data in future triangles

5. Estimating claim reserves on every delay period

6. Estimating claim reserves on all delay period

In addition to MS Excel in summarizing the individual data, further data processing
is done with the help of software R version 3.2.3.

R itself already provides application Chain Ladder.

So the data processing becomes easier.

4. Results and Discussion

Based on the FSA Letter No. 2/SEOJK.05/2013 about Form and Structure of Financial
Statements as well as Form and Structure Announcement Summary Financial State-
ments of Insurance and Reinsurance Company, the general insurance business in
Indonesia are grouped in 13 (thirteen) business lines, namely property, motor, cargo,
marine hull, aviation, satellite, energy-onshore, energy-offshore, engineering, liability
personal accident and health, credit dan surety bond, and others.

PT. Asuransi ‘ABC’ is one general insurance company in Indonesia which is one of its
business lines is motor insurance. In Table 5, we can see the development of premiums
and claims during the period 2009 to 2013

T 5: Claim and premium development in PT. Asuransi ‘ABC’. Source: Compiled from FSA Insurance
Statistics.

Table 5 shows that the amount of premiums recorded in PT. Asuransi ‘ABC’ has
always been rising each year during 2009 to 2013. Similarly, the number of claims
incurred. However, the claim ratio of PT. Asuransi ‘ABC’ during the period 2009–2013
on average is 41% below the industry average which have claims ratio of 43%. This
shows that the company still has a pretty good advantage in running their business.
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The period of settlement of claims in motor vehicle insurance business line PT.
Asuransi ‘ABC’ are mostly still more than 1 month of completion. In 2014 for example,
the settlement of claims of more than 1 month is 84%, far less than 16% can be
completed for less than 1 month.

Data run-off triangle in Table 4 is the incremental amount of the claim in the inci-
dence i paid in delay j. The data in Table 4 is formed into a cumulative claim as shown
in Table 6:

T 6: Run-off triangle data of cumulative claims.

Table 6 shows the accumulation of claims incurred in the period i and have been
paid up until period j. For claims incurred in the first period the total payment up to
12 months amounted to 127553. While the claims that occurred in the second period,
payment made up to 11 periods. The 12𝑡ℎ payment has not been performed and should
be estimated. Claims incurred in the third period, all payments until the 10 periods, the
11 and 12 payments should be estimated. And so on, until the empty triangle area to
the right under the so-called future triangle can be estimated.

Figure 1 illustrates the development of the accumulated payment of any claim for
any incidence of claim. Each plot drawings describes the incident began in the first to
the last period, so there are 12 plots. It is seen that the incidence in the first period have
the most complete data, all payment has been completed, while events that occurred
in the months two up to 12 not all payment claims have been settled.
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Figure 1: The development of the accumulated payment of any claim for any incidence of claims.

The magnitude estimator of development factor 𝑓 for any period of delay in Table
7.

T 7: Development Factor 𝑓 .

The development factor actually is the ratio of accumulated claims paid during the
period of delay j to the delay period 𝑗 − 1 for the same period of occurrence. 𝑉1 −𝑉2 of
1.870183 means that the ratio of the accumulated delays of the period to claim 2 of
the period to 1 amounted to 1.870183 for the period from 1 up to 11 events. 𝑉2 − 𝑉3
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1.203590 means that the ratio of the delay accumulated claims from period 3 to period
to 2 is equal to 1.203590 for the period of occurrence 1 up to 10. And so on up to
𝑉11 − 𝑉12 of 1.000588 means the ratio of accumulated claims from month 12 to month
to 11 amounted to 1.000588 for the period of one incident.

The development factor is required to estimate the amount of accumulated pay-
ments on futures triangle. For example, the estimator of accumulated payments in
delay period 11 and period of occurrence 2, is

̂𝐶2,11 = ̂𝑓1 ⋅ 𝐶2,10 = 1.000588 ⋅ 74506 = 74549.80953 ≈ 74550

The estimator of accumulated payments in delay period 10and 11 on period of occur-
rence 3, ̂𝐶3,10 ̂𝐶3,11, are:

̂𝐶3,10 = ̂𝑓10 ⋅ 𝐶3,10 = 1.003288 ⋅ 70071 = 70301.393448 ≈ 70301

̂𝐶3,11 = ̂𝑓11 ⋅ 𝐶3,11 = 1.000588 ⋅ 70301 = 70342.730667 ≈ 70343

T 8: Run-off and future triangles accumulation claims.

And now, the estimator of incremental claim is shown on Table 9with the calculation
examples are

�̂�2,11 = ̂𝐶2,11 − ̂𝐶2,10 = 74550 − 74506 = 44

�̂�12,2 = ̂𝐶12,2 − ̂𝐶12,11 = 15872 − 8487 = 7385
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T 9: Run-off and future triangles incremental claim estimator.

The claim reserves amount on future triangles should be prepared by the insurance
company ‘ABC’ until all claims are settled stated is a summation of all claims on futures
triangle, which is

44 + 230 + 320 +⋯ + 42 + 301 +⋯ + 33 + 78 + 14 = 114803

Nevertheless, it can also elaborate the claim reserves which should be provided by
company for any period which will come to all the occurrences. For example, for the
period to 13, the amount of claims reserves is 230 + 44 + 320 +... + 7496 + 7386 =
48699, for the period to 14 is 42 + 301 +... + 4787 + 3232 = 26727. And so on until the
period to 23 by 14.

The claim reserves that must be provided by the company for all occurrences up to
23 future periods are shown in Table 10.

From the aforementioned description shows that the chain ladder method can be
used to calculate the claims reserve. However, claims reserves generated by this
method have not been able to separate the claims reserves into IBNR claims reserves
and RBNS claims reserves. In addition, claims reserves estimate is generated only able
to predict until a period of 2𝑚 − 1. To estimate the claims reserves beyond this period,
we need the other method to approach, for example by a double chain ladder method.
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T 10: Claim reserves up to 23 future periods.

5. Conclusion

An insurance company must set aside enough money to pay all claims that unpre-
dictability occurred. The claim reserve is used to pay out claim that have been reported
and are qualified to be paid. The claim payment can be directly paid after reported or
sometimes need more time to be paid so there are some delay times come up.

Chain Ladder (CL) method can be used to calculate the claims reserves. The CL
method is simple and logical, and is widely used in general insurance and amethod that
has distribution-free property. Actually, this method is a simple algorithm that uses a
run-off triangle data of cumulative claims. Nevertheless, thismethod has not been able
to separate the claims reserves into IBNR claims reserves and RBNS claims reserves.
And the estimation has a limitation also which is only can predict the estimation till
2𝑚 − 1 period.
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