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ARTICLE INFO ABSTRACT

Introduction: This study aims to build an application that can carry out

Avrticle history the selection process for prospective recipients of contribution
Received assistance so that it is easier and becomes an alternative choice for the
Revised Village Government in determining eligible residents for BPJS Health
Accepted contribution assistance in Loru Village, Sigi Regency. Methods: This

decision support system application is web-based using the Hypertext
Preprocessor (PHP) programming language with the Multi-Objective

Keywords Optimization method On The Basis Of The Ratio Analysis (MOORA),
Decision Support System using sublime text three software and also MySQL as the database. In
MOORA this study, 444 households were used as data for heads of households.
Contribution Aid Recipients With the system, orders will be carried out objectively and in detail. To
BPJS Health determine which residents are truly entitled to receive assistance, this is

done by compiling citizen data by considering the value of the MOORA
method formula for each of the specified criteria. Result: The results
that have been carried out by this author are a solution to determine the
recipients of BPJS Health contribution assistance in Loru Village, Sigi
Regency so that the selection process can be more effective in terms of
time and operation. Conclusions: Manual calculations as a comparison
with the calculation of the system built, the same results were obtained.
This shows that the system built can process the selection of potential
recipients of contribution assistance. The result of the system process
using the MOORA method is the ranking of PBI candidates with the
highest rank to the lowest rank.

This is an open-access article under the CC-BY-SA license.

1. Introduction

BPJS Health for Contribution Assistance Recipients (PBI) based on PP No. 101 of 2012
concerning Recipients of Health Insurance Contribution Assistance Article 1 paragraph (4) are the
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poor and the underprivileged as participants of the health insurance program, and paragraph (3) the
health insurance program contributions for the poor and the underprivileged are paid by the
government [1],[2]. Determining the recipient of contribution assistance is often a fairly
complicated issue [3]-[5]. The dynamics of poverty data require a policy from the government,
with data collection that goes directly to the field to get valid data [6]-[8]. However, determining
the recipient of assistance is still done manually to provide justice for fellow poor households.

In making a decision to determine the family of contribution assistance recipients, a system is
needed that can help overcome fraud or mistakes made by certain parties in selecting or deciding
the recipients of contribution assistance [9]-[11]. This problem is also encountered in Loru Village,
Sigi Regency, which causes the provision of assistance to be less effective and efficient. To make
the selection process easier, the village government must change the manual selection process to a
new computerized process because a large number of underprivileged residents will make the
selection officer at the village office have difficulty in determining the eligible residents to be
recipients of contribution assistance. An application system can simplify performance in processing
data and reduce the occurrence of human errors [12]-[14]. The decision support system is a
computer-based information system that produces various alternative decisions to assist
management in dealing with semi-structured and unstructured problems using data and models
[15], [16]. Currently, there are many decision support system methods that have emerged that can
help humans to provide the best solution in making decisions, such as WP, PM, SAW, TOPSIS,
AHP, WASPAS, PROMETHEE, MOORA, and others [17]. This study using the MOORA (Multi-
Obijective Optimization On The Basis Of Ratio Analysis) method. The advantage of the MOORA
method is that the method is very simple and does not require an expert in mathematics to use it
and the mathematical calculations are very simple. MOORA is a method that has a minimum and
very simple calculation [18]. Based on the description of the problem, the author takes a solution to
overcome this problem in the research entitled "Implementation of the Multi-Objective
Optimization Method On The Basis Of Ratio Analysis (MOORA) in the Decision Support System
for Determining the Beneficiary of BPJS Health Contribution Assistance (Case Study: Loru
Village, District of Sigi)".

2. Materials and Method

The type of research conducted in this case is a descriptive qualitative research which states
that the qualitative research method is a research method based on the philosophy of positivism,
which is used to examine the condition of natural objects. In this study, the researcher is the key
instrument. A sampling of data sources was carried out purposively and snowballing, combining
techniques used triangulation (combined), data analysis was inductive/qualitative, and qualitative
research results emphasized meaning rather than generalization. The system development method
used in this research is the development of Extreme Programming. Extreme Programming is a
software engineering process that tends to use an object-oriented approach, and the target of this
method is a team formed on a small to medium scale; and this method is also suitable if the team is
faced with unclear requirements or there are very fast changes in requirements. The analytical
method used is Multi-Objective Optimization On The Basis Of Ratio Analysis (MOORA) because
the basic concept of the MOORA method is to find the weighted summation of the performance
ratings on each alternative of all attributes. The programming language used is PHP, while the
database is MySQL. The method used to test this system is the Black Box Testing method, where
testing is carried out by assessing software testing methods that test application functionality.

3. Result and Discussion

3.1. Proposed System Analysis System

The analysis starts from getting data on Loru Village office employees and the variables used in
determining the prospective recipients of contribution assistance, and then a decision support system
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application is built whose data is stored in a database. The application generates a recommendation
report of family names based on ranking.

3.2. Analysis of MOORA Method

In determining the potential recipients of contribution assistance, there are 14 criteria that will
become variables. These criteria are obtained from the research site and are usually used by the
government in selecting prospective beneficiaries. Can be seen in Table 1.

Table 1. Criteria

No Criteria value
C1 Status of the occupied residential building 9
C2 Status of occupied residential land 9
C3 Floor area 7
C4 The widest type of floor 8
C5 The widest type of wall 8
C6 The widest type of roof 7
C7 Source of drinking water 8
C8 The main source of light 8
C9 Main fuel/energy for cooking 6
C10 Use of defecation facilities 6
C11 Gold/jewelry & savings (worth 10 grams of 5
gold)
C12 Motorcycle 5
C13 Car 5
Cl14 Family Income 9

Each alternative is given a value for the existing criteria, then given a weight value according to the
weight on each criterion. The results can be seen in the weighted normalization matrix as follows :

Table 2. Normalization Matrix

C1 Cc2 C3 C4 C5 C6 c7 C8 C9 C10 C11 C12 C13 Cl4
0,218 0,267 0,408 0,087 0,147 0,247 0,089 0,267 0,105 0,267 0,333 0,408 0,408 0,218
0,872 0801 0816 0,786 0884 0884 089 0801 0,843 0,801 0666 0816 0816 0,872
0,436 0,534 0408 0,611 0,442 0,442 0445 0,534 0527 0,534 0666 0,408 0,408 0,436

Table 3. Weighted Normalization Matrix
C1 C2 C3 C4 C5 C6 C7 C8 C9 Ci10 Cl11 C12 Ci3 cCi14
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1,962 2,403 2,856 0,696 1,176 1,029 2,712 2,136 0,630 1,602 1,665 2,040 2,040 1,962

7,848 7,209 5,712 6,288 7,072 6,188 7,120 6,408 5,058 4,806 3,330 4,080 4,080 7,848

3,924 0,806 2,856 4,888 3,536 3,536 3,560 4,272 3,162 3,204 0,330 2,040 2,040 3,924

MOORA Multi-objective Optimization Value Calculation (max-min) in this case example, each
criterion has its own weight (W). This optimization value is calculated for each given alternative.
This value is the sum of the multiplication of the criteria weights with the maximum attribute value
(max), which is the value of the benefit type attribute minus the number of multiplications of the
criterion weight with the minimum attribute value (min), which is the cost type attribute value.

Next, the Yi value is searched :

Table 4. Yi Value Search

Yi
Alternative Max (C1 + C2 + C3 + C4 + C5+C6+C7+C8+C9+C10+C11+C12+C13+C14) '\("0')” (Max
Min)

o T T LT e
Bahar | 7,848+7,200+5,712+6,288+7,072+6,188+7,120+6,408+5,058+4,806+3,330+4,080+4,080+7,848 | 0 | 83,047
Rahmat | 3,924+0,806+2,856+4,888+3,536+3,536+3,560+4,272+3,162+3,204+0,330+2,040+2,040+3,924 | 0 | 40,038

Table 5. Ranking Results

No | Alternative Value
1 Bahar 83,047
2 Rahmat 40,038
3 Andi 25,182

The result of the sum is the final value of each alternative. This value will determine who is
entitled to be the recipient of BPJS Health contribution assistance. This MOORA method can be
applied to a decision support system program for recipients of BPJS Health contributions in Loru
Village, Sigi Regency. The MOORA method can calculate the weight of the criteria from all data
on household heads that have been surveyed directly in the field. An example of this system
working can be seen in Figure 4.30 on the next page. The author uses 444 original data from the
Central Statistics Agency of Central Sulawesi Province. System testing that the author does is
BlackBox testing and testing the MOORA method. In the BlackBox testing that the author did, it
went well. The components in the system were running according to the author's expectations. In
testing the MOORA method, the author performs a manual calculation process that intends to
match the results of the calculations carried out by the system, and the results obtained by manual
calculations and system calculations produce the same results.

4. Conclusion

Based on manual calculations as a comparison with the calculation of the system built, the same
results were obtained. This shows that the system built can process the selection of potential
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recipients of contribution assistance. The result of the system process using the MOORA method is
the ranking of PBI candidates with the highest rank to the lowest rank. The results of this ranking
become a recommendation for the Village office in determining prospective recipients of
contribution assistance. The decision support system made can simplify and speed up data
processing so as to create work effectiveness and efficiency.

Acknowledgment

Thank you to the Department of Information Technology, Faculty of Engineering, Tadulako
University, for supporting this research so that this research can be carried out smoothly.

References

[1] F. D. Putri and K. U. Noer, "Accessibility of national health guarantee-health Indonesia cards (jkn-
kis) for family sceneries in headquarters in tpa cipayung - Depok,” ICSS Proc., no. 101, pp. 5-6,
2019.

[2] E. W. Yustina, J. Budisarwo, and L. Eddy, “The implementation of the national health insurance
based on gotong-royong principle as the efforts of enhancing the welfare,” Int. J. Soc. Sci. Humanit.,
vol. 7, no. 5, pp. 299-3030, 2017, doi: 10.18178/ijssh.2017.7.5.838.

[3] I. R. F. Elyazar, S. I. Hay, and J. K. Baird, Malaria distribution, prevalence, drug resistance and
control in Indonesia, vol. 74, no. C. 2011.

[4] A.-M. Boxall, “What are we doing to ensure the sustainability of the health system ?,” Parliam. Aust.
Dep. Parliam. Serv., no. 4, 2011.

[5] V. Arora, C. Moriates, and N. Shah, “American Medical Association Journal.,” Cal. State J. Med.,
vol. 3, no. 6, pp. 195-6, 1905, [Online]. Available:
http://www.ncbi.nlm.nih.gov/pubmed/18733507%0Ahttp://Mmww.pubmedcentral.nih.gov/articlerende
r.fcgi?artid=PMC1650661.

[6] J. D. Linton and G. T. Solomon, “Technology, Innovation, Entrepreneurship and The Small
Business—Technology and Innovation in Small Business,” J. Small Bus. Manag., vol. 55, no. 2, pp.
196-199, 2017, DOI: 10.1111/jsbm.12311.

[7] P. K. Singh and H. Chudasama, “Evaluating poverty alleviation strategies in a developing country,”
PL0S One, vol. 15, no. 1, pp. 1-23, 2020, DOI: 10.1371/journal.pone.0227176.

[8] H. F. Widyasthika, A. Azwardi, and T. A. Madjid, “Poverty, Income Distribution, and Government
Policy that Pro-Poor in Indonesia year 2009-2016,” Sriwij. Int. J. Dyn. Econ. Bus., vol. 1, no. 2, p.
219, 2017, doi: 10.29259/sijdeb.v1i2.219-238.

[9] P. Heywood and Y. Choi, “Health system performance at the district level in Indonesia after
decentralization,” BMC Int. Health Hum. Rights, vol. 10, no. 1, pp. 1-12, 2010, DOI: 10.1186/1472-
698X-10-3.

[10] M. Desai, J. W. Rudge, W. Adisasmito, S. Mounier-Jack, and R. Coker, “Critical interactions
between Global Fund-supported programmes and health systems: a case study in Indonesia.,” Health
Policy Plan., vol. 25 Suppl 1, 2010, DOI: 10.1093/heapol/czq057.

[11] R. McCollum, R. Limato, L. Otiso, S. Theobald, and M. Taegtmeyer, "Health system governance
following devolution: Comparing experiences of decentralization in Kenya and Indonesia,” BMJ
Glob. Heal., vol. 3, no. 5, pp. 1-11, 2018, DOI: 10.1136/bmjgh-2018-000939.

[12] M. Zhang, T. Cao, and X. Zhao, “Applying sensor-based technology to improve construction safety
management,” Sensors (Switzerland), vol. 17, no. 8, 2017, DOI: 10.3390/s17081841.

[13] M. Butlewski, M. Jasiulewicz-Kaczmarek, A. Misztal, and M. Stawinska, “Design methods of
reducing human error in practice,” Saf. Reliab. Methodol. Appl. - Proc. Eur. Saf. Reliab. Conf.
ESREL 2014, no. October 2018, pp. 1101-1106, 2015, doi: 10.1201/b17399-154.

Hajra Rasmita Ngemba et. Al (Implementation of the Multi-Objective Optimization Method based on Ratio Analysis
(MOORA) in the Decision Support System for Determining the Beneficiary of BPJS Health Contribution Assistance
(Case Study: Loru Village, Sigi Regency)



ISSN : 2776-4893 Tadulako Science and Technology Journal 31

Vol 2, No. 1, August 2021, pp. 26-31

[14] S. Hendra et al., "Model To Improve HIV / AIDS Care : Consultation And Monitoring Real-Time,"
vol. 9, no. 02, 2020.

[15] A. Asemi, A. Safari, and A. Asemi Zavareh, “The Role of Management Information System (MIS)
and Decision Support System (DSS) for Manager’s Decision Making Process,” Int. J. Bus. Manag.,
vol. 6, no. 7, pp. 164-173, 2011, DOI: 10.5539/ijom.v6n7p164.

[16] D. Kusumawati, D. Grace, M. Rusydi, and H. Rasmita, “Contract Staff Acceptance Selection Using
Simple Additive Weighting ( SAW ) Method,” Tadulako Sci. Technol. J., vol. 1, no. 1, pp. 13-17,
2020.

[17] I K. A. Pirnanda, I. M. A. Pradnyana, and I. M. A. Wirawan, “Decision Support System for
Household Labor Services Selection ‘Best Helper’ Using AHP and TOPSIS Methods,” Sci. J.
Informatics, vol. 6, no. 1, pp. 106-115, 2019, DOI: 10.15294/sji.v6i1.18050.

[18] 1. Vinogradova, “Multi-attribute decision-making methods as a part of mathematical optimization,”
Mathematics, vol. 7, no. 10, 2019, DOI: 10.3390/math7100915.

Hajra Rasmita Ngemba et. Al (Implementation of the Multi-Objective Optimization Method based on Ratio Analysis
(MOORA) in the Decision Support System for Determining the Beneficiary of BPJS Health Contribution Assistance
(Case Study: Loru Village, Sigi Regency)



