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Abstract: Insurance provides services in the form of services in facilitating a disaster that may occur based
on a history of problems that have occurred. One of the private insurance companies in Indonesia has
provided an insurance service program to guarantee employee welfare for policy-holding companies. The
purpose of this research is to find out the pattern of association rules from the character of the insured by
the policyholder so that it is expected to be able to make valuable information as input or consideration
for the policymakers of private insurance companies in Indonesia. This study uses the rough set method
as one of the efficient data analysis methods or techniques in database mining or knowledge discovery in
relational databases. Rough sets provide algorithms to quickly and easily find hidden patterns in data.
The results of the pattern of association rules for the character of the insured by the policyholder have
formed as many as 14 rules. The certainty value is intended as a proportionate evaluation amount in order
to find out the record of insurance claims that can be chosen by the insured. At the same time, the coverage
value is intended as an evaluation amount to produce a decision for the insured to submit a claim record.
The probable percentage of all events that are most recommended is seen from the highest coverage value
related to record indicators, namely for administration by 45.9%, inspection by 44.1%, others by 40.8%,
operation by 48.8%, financing by 46.3%, maintenance by 42%, and compensation of 65.9%.
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Introduction

Business in the insurance sector is a challenge that is different from other industrial fields.
Insurance provides services in facilitating a disaster that may occur using forecasting knowledge based on
a history of problems that have occurred. Insurance services are also increasingly varied in line with
developments in the community's need for risk management and investment management, which are
increasingly inseparable from personal life and business activities [1].

One of the private insurance companies in Indonesia has provided an insurance service program
to guarantee employee welfare for policy-holding companies. Through group insurance products that
offer risk coverage related to health, life, and personal accidents. The main programs providing services
for risks are inpatient, outpatient, birth care, and eye care.

The sequence of activities in utilizing insurance facilities by the insured to the insurer is called filing
an insurance claim. The main asset owned by every company is business data. Insurance companies have
valuable information to determine policies and decisions in doing business, namely insurance claim filing
data. Therefore, the success factor of a company in planning a business strategy can be identified through
the quality of its data processing.

The Data mining technique is a process to explore knowledge hidden in the database to be used as
valuable information [2]. A rough set is an efficient data analysis method or technique in database mining
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or knowledge discovery in relational databases [3]. The advantage of the rough set method is that it
provides an algorithm for finding hidden patterns in data quickly and easily [4].

Several previous studies related to the rough set method include research by Tamara [5] which
applies the rough set method to classify customer data that has the potential to open deposits. Jualiansa
et al., [6] implement this method in identifying the level of damage to computer laboratory equipment.
Indriani [7] achieves a rough set in determining the purchase of an Android smartphone by consumers,
while Sihombing [8] implements the rough set method in predicting the impact of landslides in the
province of North Sumatra. Jeprianto [9] researched to obtain rules for selecting applicants for assistance
with the house of worship facilities in the Pringsewu district government. Novianti [10] makes predictions
regarding the number of new student applicants at the Sinar Harapan private SMK, while Samaray [11]
makes predictions related to the results of learning activities. In addition, this research method is often
compared with other classification methods, such as the a priori algorithm in the research of Beny Irawan
[12] and Jaka Nugraha [3].

Analysis of the insured's character by the policyholder plays an essential role in supporting the
policy of the insurer company. If there is a high risk in the future, considering the current conditions and
so on, life will coexist with the pandemic. The main objective is to find out the pattern of association rules
from the character of the insured by the policyholder so that it is expected to be able to make valuable
information as input or consideration for the policymakers of private insurance companies in Indonesia.
Based on this, this study focuses on determining the pattern of association rules from the character of the
insured by private insurance company policyholders in Indonesia.

Materials and Methods

Materials

The population in this study is claim data for the insured policyholder at a private insurance
company in Indonesia for March 2010 to February 2022. The sample used is claim data for the character
of the selected insured, namely gender, class, type, and claim record. The sample is determined through
the selection of variables that are expected to represent the character of the insured in determining the
pattern of filing insurance claims. The data used is 67,531 data. Table 1 is an indicator of the data variables
used in the study.

Table 1. Data Indicator

Variable Indicator
Gender (X;) Male (M) and Female (F)
Class (X,) plan A and plan B.
Type (X3) Hospitalization (H), Outpatient Care (OC), Birth Care (BC), and Eye Care
(EO).
Claim record (Y) administration, inspection, others, operations, financing, maintenance, and
compensation.

Based on Table 1, sex data is used to determine the gender of the insured, class to determine the
level of the facility group owned by the insured, and type to determine the facilities used by the insured.
For the insured who has plan A class facilities, of course, it will be different compared to plan B class
facilities. Meanwhile, claims records are a grouping of various notes on submitting claims the insured
gives to the insurer.

Rough Set Method

The rough set method was first developed by Zdizislaw Pawlak in the early 1980s [13]. The stages
in the rough set analysis begin with preparing all the variables consisting of condition attributes and
decision attributes. This stage is used to determine the pattern of association rules from the character of
the insured by private insurance company policyholders in Indonesia.

The second stage is the data reduction process. Data reduction can be made by eliminating one of
the conditional attributes without losing the actual value because redundant attributes will not affect the
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classification results if removed, resulting in a classification set. While the process of generating rules will
occur if certain conditions are met [14].
Each row of data in a decision table is a single decision rule. Therefore, the decision table is

obtained by uniting all existing data rows based on the similarity of the condition and decision values
[15]. The number of association rules obtained can be seen on the rules page as the probability of all the
most suggested events. The following is a settlement scheme using the rough set algorithm based on
Nofriansyah and Nurcahyo [15]. The rough set algorithm is presented in Figure 1.

Equivalence Class —l

\ 4

Decision System

! 1

! 1

' Discrernibility Matrix Discernibility Matrix Modulo D !

Ll ______ !
Generate Rules < Reduction

Figure 1. Rough set algorithm

The language of the decision rule is needed to read the data table obtained from the rules page.
Data can be read with implications if @ then 1. @ is the symbol for the condition attribute, and the symbol
1 represents the decision attribute.

Decision-making requires certainty and coverage values from the data used. Certainty factors are
the frequencies of 15 in @, while Coverage factors are the frequencies of @, in . If the decision rule @ —
¥ n determine a decision in terms of conditions, it can be written if (@ | 1) = 1, then the rule is called
"certain". If a decision rule @ — 1) not determine decision making in terms of conditions that can be
written as 0 < (@ | 1) < 1, then the rule is called "uncertain" [16]. Certainty and Coverage calculations
are presented in equations (1) and (2) sequentially.

all cases @ and g €))

n(Y|®) =
all cases @
Certainty determines the comparison ratio of objects that meet the antecedent and fulfills the conclusion to only

objects that satisfy the antecedent [17].

_ all cases @ and Y 2
(@) = all cases |

Coverage is the comparison ratio of objects that complete the rule conclusion and also fulfill the antecedents of
objects that only fulfill the conclusion.

Result and Discussion
Result of Qualitative Analysis

Descriptive analysis using indicator data of the insured claim record by policyholders of private
insurance companies in Indonesia can be described visually, as shown in Figure 2.
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Figure 2. Percentage of claim record indicators

Figure 2 describes the percentage comparison to the state of each indicator in the claim record.
The largest percentage, the light blue part, occupies an inspection indicator of 35.40%. Approximately
34.97% filed claims with private insurance companies for treatment indicators, which became the second
largest indicator after inspection indicators. While the smallest percentage figure, namely the gray part,
occupies a compensation indicator of 0.13%. So from these results, we can determine the classification
with association rules using the following rough set method.

Rough set Analysis Result

Rough set analysis is used for variables with variable indicator levels in the set. The character value
of the insured participant is based on gender, class, type of treatment, and record of claims with indicators
of claims records for inspection, treatment, administration, financing, others, operations, and
compensation. The results of the rough set analysis are presented in Table 2.

Table 2. Result of association rules

Number Rules Certainty Coverage
1 GENDER (M) AND CLASS (plan A) AND TYPE (H) 0.0441, 0.4223, 0.4883, 0.0523,
=> CLAIM RECORD (operations) OR CLAIM 0.2851, 0.1708,  0.4085, 0.0376,
RECORD (maintenance) OR CLAIM RECORD 0.0508, 0.0063, 0.0062, 0.0043,
(others) OR CLAIM RECORD (administration) OR 0.0203 0.6590

CLAIM RECORD (inspection) OR CLAIM RECORD
(financing) OR CLAIM RECORD (compensation)

2 GENDER (M) AND CLASS (plan A) AND TYPE (H)  0.0512,0.4161,  0.4883, 0.0444,

=> CLAIM RECORD (operations) OR CLAIM 0.2880, 0.1777,  0.3557, 0.0339,
RECORD (maintenance) OR CLAIM RECORD 0.0488, 0.0056,  0.0051, 0.0034,
(others) OR CLAIM RECORD (administration) OR 0.0122 0.3409

CLAIM RECORD (inspection) OR CLAIM RECORD
(financing) OR CLAIM RECORD (compensation)

3 GENDER (F) AND CLASS (planA) AND TYPE(H) 0.0759, 0.3544, 0.0232, 0.0012,
=> CLAIM RECORD (operations) OR CLAIM 0.2658, 0.2025, 0.0105, 0.0012,
RECORD (maintenance) OR CLAIM RECORD 0.1012 0.0003
(others) OR CLAIM RECORD (administration) OR
CLAIM RECORD (inspection)

4 GENDER (M) AND CLASS (plan A) AND TYPE 0.3496, 0.0051, 0.4205, 0.0718,
(OC) => CLAIM RECORD (maintenance) OR 0.2142, 0.3707, 0.4599, 0.4419,
CLAIM RECORD (others) OR CLAIM RECORD 0.0602 0.4052

(administration) OR CLAIM RECORD (inspection)
OR CLAIM RECORD (financing)
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Number Rules Certainty Coverage
5 GENDER (F) AND CLASS (plan A) AND TYPE (OC) 0.3456, 0.0050, 0.4113, 0.0688,
=> CLAIM RECORD (maintenance) OR CLAIM 0.2075, 0.3721,  0.4410, 0.4389,
RECORD (others) OR CLAIM RECORD 0.0696 0.4636

(administration) OR CLAIM RECORD (inspection)
OR CLAIM RECORD (financing)

6 GENDER (F) AND CLASS (plan B) AND TYPE (OC) 0.3255,0.0063, 0.0223, 0.0050,
=> CLAIM RECORD (maintenance) OR CLAIM 0.2100, 0.3616, 0.0256, 0.0245,
RECORD (others) OR CLAIM RECORD 0.0964 0.0369
(administration) OR CLAIM RECORD (inspection)

OR CLAIM RECORD (financing)

7 GENDER (M) AND CLASS (plan B) AND TYPE 0.4074, 0.1851,  0.0004, 0.0003,
(OC) => CLAIM RECORD (maintenance) OR 0.3703,0.0370  0.0004, 0.0002
CLAIM RECORD (administration) OR CLAIM
RECORD (inspection) OR CLAIM RECORD

(financing)
8 GENDER (F) AND CLASS (plan A) AND TYPE (BC) 0.0232, 0.0650, 0.0023, 0.0773,
=> CLAIM RECORD (maintenance) OR CLAIM 0.7679,0.1437  0.0782, 0.0827

RECORD (others) OR CLAIM RECORD (inspection)
OR CLAIM RECORD (financing)

9 GENDER (F) AND CLASS (plan B) AND TYPE (BC)  0.0190, 0.0285,  0.00008,

=> CLAIM RECORD (maintenance) OR CLAIM 0.8285,0.1238  0.0015, 0.0037,
RECORD (others) OR CLAIM RECORD (inspection) 0.0031
OR CLAIM RECORD (financing)

10 GENDER (M) AND CLASS (plan A) AND TYPE 0.1,0.8,0.1 0.00050,
(BC) => CLAIM RECORD (others) OR CLAIM 0.00034,
RECORD (inspection) OR CLAIM RECORD 0.00024
(financing)

11 GENDER (M) AND CLASS (plan A) AND TYPE 1.0 0.02100
(EC) => CLAIM RECORD (maintenance)

12 GENDER (F) AND CLASS (plan A) AND TYPE (EC) 1.0 0.01830
=> CLAIM RECORD (maintenance)

13 GENDER (F) AND CLASS (plan B) AND TYPE (EC) 1.0 0.00543
=> CLAIM RECORD (maintenance)

14 GENDER (M) AND CLASS (plan B) AND TYPE 1.0 0.00008

(EC) => CLAIM RECORD (maintenance)

Table 2 shows the results of the character of the insured by the policyholder in as many as 14
patterns of association rules. Table 2 can provide input for stakeholders if they want to determine policies
related to filing claims.

As for the acquisition of a certain value as an evaluation amount in proportion to finding out the
record of insurance claims that can be chosen by the insured. The first rule has a specific value of 0.0441,
which means that as much as 4.4% of claims occur with the association rule "if the insured is male, has
to plan A, chooses hospitalization, then the insured can claim insurance records with surgery for a weight
of 4.4% or (weight of the proportion of other indicators in the first rule)”.

While the coverage value is an evaluation measure to produce a decision for the insured to file a
claim record. The first rule with a coverage value of 0.4883, which means that as much as 48.8% results
in a claim record decision that occurs with the association rule "chance of 48.8% of operations (other
opportunities in the first rule) will result in a decision by the insured male policyholder, has a class plan
A, and choose hospitalization” There is an interesting thing in rule 10, where the male insured has class
plan A and the type of treatment is birth care. So, it can be seen that the logarithm with the privileges of
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class plan A can benefit from the type of treatment used by the insured's spouse, namely the wife of the
insured policyholder.

Based on Table 2, it can also be seen the probability of all events that are most recommended for
private insurance companies in Indonesia related to the claim record indicator, looking at the highest
coverage value obtained as follows:

1. Records of claims related to administration have the greatest chance of 45.9%, where if the insured is
male, has class plan A, and chooses outpatient care.

2. Claim records related to inspection have the greatest chance of 44.1%, where if the insured is male,
has class plan A, and chooses outpatient care.

3. Claim records related to others have the greatest chance of 40.8%, where if the insured is male, has
class plan A, and chooses hospitalization.

4. Records of surgery-related claims have the greatest chance of 48.8%, where if the insured is male and
female, has class plan A, and chooses hospitalization.

5. Records of claims related to financing have the greatest chance of 46.3%, where if the insured is
female, has class plan A, and chooses outpatient care.

6. Records of claims related to treatment have the greatest chance of 42%, where if the insured is male,
has class plan A, and chooses outpatient care.

7. Records of claims related to compensation have a chance of 65.9%, where if the insured is male, has
class plan A, and chooses hospitalization.

Conclusion

Based on the research objectives, it was obtained as many as 14 rules. The certainty value is
intended as a proportionate evaluation amount to find out the record of insurance claims that can be
chosen by the insured. At the same time, the coverage value is intended as an evaluation amount to
produce a decision for the insured to submit a claim record. The probable percentage of all events that
are most recommended sees the highest coverage value related to record indicators, namely for
administration by 45.9%, inspection by 44.1%, others by 40.8%, operation by 48.8%, financing by 46.3%,
maintenance by 42%, and compensation of 65.9%.
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