Jurnal SISFOKOM (Sistem Informasi dan Komputer), Volume 13, Nomor 01, PP 1-6

Analysis the Application of the Weighted Product
Method in Decision Support Systems for Assistance
Programmes for MSMEs

Thomas Aquino Berno Doduk ™, Heri Supriyanto 2!, Mohammad Al Hafidz ¥/, Muhammad Septama Prasetya ¥,
Moch. Anang Karyawan B

Informatics Study Program, Faculty of Engineering and Design 1 I
Information Systems Study Program, Faculty of Engineering and Design 2 3. [4]
Universitas Hayam Wuruk Perbanas
Surabaya, Indonesia
thomasdoduk@gmail.com™, heri.supriyanto@hayamwuruk.ac.id?1, mohammad.hafidz@perbanas.ac.id],
septama.prasetya@perbanas.ac.id™, anang.karyawan@perbanas.ac.idf!

Abstract— Productive Micro Business Assistance (BPUM) is a
government policy. This assistance has been carried out since the
Covid-19 Pandemic in Indonesia. The Mojokerto city government
conducts a selection of MSMESs which is expected to avoid errors
in determining MSME assistance. Therefore, a decision support
system is needed that is developed using the Weighted Product
method to make it easier and faster to determine MSMEs that are
eligible to receive assistance. The stages of system development
start from problem analysis, data collection, analysis of method
application, and system development. Based on the calculation of
the resulting S vector, the largest value is 0.10568 and the smallest
value is 0.05886 from 9382 MSME data. The last calculation is the
V vector value which produces recommendations in the form of
data ranking that can be used by the Mojokerto City
Diskopukmperindag to determine which MSMEs are entitled to
receive assistance. The results of the selected alternatives are in
accordance with the ranking with the largest value of 0.10568 and
the smallest value of 0.05886. Providing recommendations by the
decision support system to policy makers can be based on the
largest relative preference value owned by MSMEs.

Keywords— Productive Assistance for Micro Enterprises,
Decision Support Systems, Micro Small and Medium Enterprises
(MSME), Weighted Products

I. INTRODUCTION

MSMEs are a requirement to support the development of a
country due to the large contribution of MSMEs to the country,
especially in the economic and social fields [1]. In addition,
MSMEs also play a role in assisting in employment and
community equity, therefore various supporting policies and
programmes have been formulated and implemented by the
central and regional governments to support the empowerment
and sustainable growth of MSMEs. In 2018, there were 116.98
million workers (97% of the total workforce in the economic
sector) and 60% of Indonesia's Gross Domestic Product came
from MSMEs [2]. This states that MSMEs play an important
role in maintaining the domestic economy. However, the
COVID-19 pandemic has had a significant impact on industrial

life, especially in the economic field, from the International
Monetary Fund Survey in 2020. Several research institutions
estimate that the world economy is weak and global economic
growth will be at minus 3% [3].

During the COVID-19 pandemic, 37,000 MSMEs reported
significant losses. It is estimated that 56% of MSMEs
experienced a decline in sales, 22% reported financial
problems, 15% reported problems related to the allocation of
goods and the remaining 4% had difficulty obtaining raw
materials. [4]. According to Thaha (2020) there are several
surveys showing that more than 50% of MSMEs show
significant losses [5]. Losses due to the COVID-19 pandemic
in the MSME sector have resulted in business actors feeling a
direct impact in the form of declining sales levels.

In response to this, the government has made a policy of
providing Micro Business Productive Assistance (BPUM) to
MSMEs. This assistance aims to help MSMEs that lack capital
[6]. Therefore, the government selects each MSME so that there
are no errors in determining the recipients of assistance to
MSMEs. So that the provision of assistance is right on target,
the local government collects data for each MSME that needs
assistance. This process requires a policy or method, namely
decision making so that it can easily determine which MSMEs
are eligible to receive assistance.

Some research related to MSMEs conducted by Sidabutar
(2022) is related to the "Decision Support System for Providing
MSME Assistance to the Cooperative Office Applying the
OCRA Method", where the cooperative office experiences
obstacles and takes a long time in choosing MSMEs that
deserve this assistance. But this solution can be resolved
because of the Operational Competitiveness Rating Analysis
(OCRA) method used in providing MSME assistance. The
study results show that this method requires a sample, where
the sample is an alternative. In addition to alternatives, criteria
are also needed which in the end will be used as reference
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material in determining MSME assistance recipients [7].
Further research was conducted by Pantatu (2022) related to the
"Decision Support System for MSME Assistance Recipients
Using the Multi Attribute & Utility Theory (MAUT) Method"
where the Perindag Office experienced problems in
determining who was really entitled to receive MSME
assistance. The solution is to use a decision support system that
can be done to find out the results of the selection of MSME
Assistance Recipients using the MAUT method so that it can be
implemented. From the results of research conducted using
PHP with a MySQL database, the MAUT method provides a
final result assessment by ranking from the Highest to the
Lowest Alternative Value [8]. The last research was conducted
by Sugiana (2022) related to "Decision Making to Select
MSMEs that deserve Assistance Using the Simple Additive
Weighting (SAW) Method". In this study, decision support
calculations were carried out using the simple weighted (SAW)
method, using six criteria, namely land ownership, sales, assets,
working capital, number of employees, and age of MSMEs [9].

In addition to these methods, there is also the Weighted
Product (WP) method that can be used in decision support. The
Weighted Product (WP) method is one of the decision support
system methods included in the Fuzzy Multiple Attribute
Decision Making (FMADM) category. The WP method has
been widely applied in decision making because this method is
considered very simple by including all factors and
computations [10]. This weighted product method uses
multiplication calculations to connect attribute ratings, where
each attribute rating must be lifted by the attribute weight. The
WP method is a decision-making method based on the
magnitude of preference values. The WP method has been
successfully applied to several previous researchers such as
employee selection [11] dan untuk menentukan lokasi
perumahan [12].

In  this research case, the Mojokerto City
Diskopukmperindag in determining decision making regarding
the provision of assistance still uses manual methods. The data
used has not been centralised so that the umkm data owned by
each unit is different. This data that has not been centralised
does not have historical data so that this can cause one of the
obstacles in making decisions.

The purpose of this research is to apply the Weighted
Product Method in a decision support system to help the
Mojokerto City Cooperative, Small and Medium Enterprises
and Trade Industry Office select recipients of the MSME
Support Programme.

Il. LITERATURE REVIEW
A. Decision Support System

A decision support system is a system that is used as a
problem-solving tool to assist decision makers (managers)
in making decisions. The decision support system itself
aims to solve decisions that require judgement or that
cannot be supported by algorithms at all. [13].

The benefit of implementing a decision support system
is to improve the ability of decision makers by providing
better alternative decisions so that it can help to make a
decision. This decision support system can save time,
energy and costs so that it can be said that the decision
support system increases efficiency and effectiveness for
decision making. [14].

Decision support systems function as management
aids. So this system is not intended to replace the function
of decision makers in making decisions. This system is
designed only to assist decision makers in carrying out
their duties.

B. Weighted Product Method

Weighted Product is a popular multi-criteria decision
analysis and multi-criteria decision making method. Like all
FMADM methods, it is used to solve cases where the data
consists of many attributes of interest consisting of Simple
Additive Weighting (SAW), Weighted Product (WP),
Elimination and Choice Translation Reality (ELECTRE),
Technique for Others Reference by Similarity to Ideal Solution
(TOPSIS), and Analytic Hierarchy Process (AHP) methods
[15]. Weighted Product is a finite set of decision alternatives
described in terms of multiple decision criteria.

The selection of the Weighted Product method is also based
on its ability to provide optimal solutions in the ranking system.
The selection of this method is also based on the computational
complexity that is not too difficult so that the time required to
produce calculations is relatively short [16]. The Weighted
Product method has also been widely used as a reference in
ranking systems and decision support systems.

The following are the characteristics of the weighted
product method calculation, namely:

1. The weighted product method uses multiplication to relate
attribute ratings, where the rating of each attribute must
first be multiplied by the weight of the attribute concerned.

2. This process is similar to the normalisation process.
C. MSMEs

MSME is a business or business conducted by
individuals, groups, small business entities, or households
[17]. Indonesia as a developing country makes MSMEs the
main foundation of the community's economic sector, this is
done to encourage the ability of independence in developing
in the community, especially in the economic sector.

D. Productive Micro Business Assistance (BPUM)

Since Covid 19, MSMEs in Indonesia, the economy in
Indonesia has decreased, especially in MSMEs, therefore the
government provides support to MSMEs by providing
assistance, one of which is BPUM. Productive Micro Business
Assistance is one type of Direct Cash Assistance (BLT)
provided by the government to the people of Indonesia,
especially MSME players. During a pandemic like this, the
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government hopes that people will still be able to run their
businesses well and have the capital to carry out promaotions
[18].
I1l. RESEARCH METHODS
The decision-making method used in this research uses the
Weighted Product method. This method is used because it can
perform weighting on each desired criterion, and the calculation

results of this method can produce alternatives that are
considered the best choice.

Steps to use the Weighted Product method [19] :

1. Determination of weight value “W”
=W
] Z Wj
Wj is a positive-valued power for the profit attribute, and a
negative-valued power for the cost attribute.

2. Determination of weight value “S”
n wj
Si = j:lXij
Where Si is the result of decision normalisation on
alternatives to-i, X;; is the Alternative Rating per item, i is

an alternative, j is the attribute, and [[; = X;; is the
multiplication of alternative ratings per attribute of j =1 —
n, In this alternative where > Wj = 1.

3. Determination of weight value “Vv”
Vi Si

l ="+

=1 (W)™

Where, Vi is the preference result of the alternative to-i and
17 =Xy is the sum of the multiplication results of

alternative ratings per attribute.

Table 1. Criteria for Assistance for Micro Businesses

Description
Criteria
Weight Cost/Benefit
Indonesian citizens living in Mojoketo 2 Benefit
City
Have E-KTP 3 Benefit
Have a Business Identification 5 Benefit
Number (NIB)
Not as ASN, TNI/POLRI, Employee 4 Benefit
BUMN/BUMD
Receiving KUR 3 Benefit
Has never received assistance in the 5 Benefit

previous year

From Table 1 above there is information in the form of

weights for each criterion starting from numbers 1 to 5, where
the weight value indicates the level of importance as described
below:

Weight 1 = Not important,
Weight 2 = Less Important,
Weight 3 = Quite Important,
Weight 4 = Important,
Weight 5 = Very Important.

While Cost/Benefit from Table 1 above explains from each
criterion whether it requires costs or not, because the criteria
above are not related to costs, then all criteria are declared
benefit.

There are five stages carried out in the research as described
in Figure 1.

1. Literature Study

At this stage, researchers are looking for various reference
sources that can be used as supporting literature studies,
including studies conducted by previous researchers.
Literature study activities explore sources from journal
articles, books, and various other sources related to the
methods used in decision support systems, including the
Weighted Product (WP) method.

2. Problem Analysis

The problems faced by the Mojokerto City
Diskopukmperindag in the process of providing assistance
to MSMEs are traced and analysed to get the right solution
in decision making. Analysis of the problems is carried out
in research related to providing assistance to MSMEs. The
results of the analysis show the need for a Decision Support
System (DSS), in this case using the Weighted Product
method to quickly find out which MSMEs are eligible to
receive assistance.

Literature R Problem R Data
Study Analysis Collection
Analysis and
End R;searcth < Application of
epor Methods

Figure 1. Research Stages
3. Data Collection

The data in this study are secondary data in the form of
MSME data obtained from Diskopukmperindag since 2021
and MSME managers who registered in 2022 in Mojokerto
City.
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In addition, interviews were also conducted with the Head
and Staff of Diskopukmperindag as an initial study to
obtain criteria and weights for each criterion. The data can
be used to calculate scores and rankings that can make it
easier for Diskopukmperindag to select MSMEs that are
eligible to receive assistance.

4. Analysis and Application of Methods

The results of the study of problem analysis and data
collection of MSMEs obtained from Diskopukmperindag
Kota Mojokerto were further analysed and used as material
for developing a decision support system. Determination of
decisions from the system developed with the Weighted
Product method can assist policy makers in determining
which MSMEs are eligible to receive assistance. The
system evaluation in this method offers a holistic and
structured approach in multi-criteria decision making.

5. Research Report

The results of the entire decision-making process and the
methods used in this study are compiled in the form of a
report. The report generated from the output of the decision
support system can be used by the Head of the Mojokerto
city Diskopukmperindag in making policies on providing
assistance to MSMEs.

IV. RESULTS AND DISCUSSION

Based on the data of Mojokerto city MSMESs registering in
2022, there are several MSMEs that have received assistance in
2021 but they register again in 2022. Therefore, it is necessary
to compare the 2021 data with the 2022 data so that it is easier
to find out which MSMEs have received assistance in 2021.
MSMEs that only registered in 2022 received a weight of 5
(very important). Other weights used in this study include
having to live in Mojokerto City as evidenced by e-KTP
documents, having a business licence, the owner not being a
State Civil Apparatus, and not receiving KUR assistance from
the government.

The data obtained from the Mojokerto City
Diskopukmperindag in 2022 was 9382 MSMEs. This data is
then weighted according to the completeness of the data and the
provisions in Table 1. The matrix of alternative criteria entered
into the decision support system can be seen in Figure 2.

After comparing MSME data in 2021 and 2022 along with
the weights obtained from each criterion, then calculate the
relative value of the initial weight (wj) using Equation 1, where
wj=1.

w,=—L
J

% wj

The results of the calculation obtained the relative value of the

initial weight on each criterion as shown in Table 2, where the

importance weight comes from the weight divided by the

number of weights and the total of all importance weights is
one.

Table 2. Initial Weight Relative Value

R Initial Weight
No Criteria Relative Value
1 C1: Indonesian citizen Mojoketo City 0,090909091
2 C2: Have E-KTP 0,136363636
3 C3: Have a Business Identification Number  0,227273000
(NIB)
4 C4: Not as ASN, TNI/ POLRI, BUMN / 0,181818000
BUMD Employees
5 C5: Receiving KUR 0,136364000
6 C6: Has never received assistance in the 0,227273000
previous year
Jumlah (3. Wj)  1,000000000

The process results of the decision support system for
calculating the relative value of importance weights are shown
in Figure 3.

Perhitungan Bobot Kepentingan

Figure 3. Calculation Result of Importance Weight

Next, make a comparison matrix of alternatives and criteria,
namely by determining the alternative values of all criteria
ranging from C1 to C6. After making the decision matrix, the
next step is to make the rank value using Equation 2.

Rank = Weight of Importance * Weighting Type ...... )
Notes: There are two types of weighting, Benefit (weight 1) or Cost (weight -

Matrix Alternatif - Kriteria
Show | 10 v entrias

......

Figure 2. Alternative Criteria Matrix

1) as shown in Table 1.

The calculation results are obtained as in Table 3, where the
importance weight is multiplied by 1 because all criteria are
included in the benefit weighting type.

Table 3. Rank Value

No Criteria Rank

1 C1: Indonesian citizen Mojoketo City 0,090909091

2 C2: Have E-KTP 0,136363636

3 C3: Have a Business Identification Number 0,227273000
(NIB)

4 C4: Not as ASN, TNI/ POLRI, BUMN /
BUMD Employees
5 C5: Receiving KUR

0,181818000

0,136364000
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6 C6: Has never received assistance in the
previous year

0,227273000

Jumlah (W) 1,000000000

The results of the process of the decision support system for
calculating the rank of each weight as shown in Figure 4.

Perhitungan Pangkat

Figure 4. Rank Calculation Results

After obtaining the rank value of each weight, the next step
is to determine the calculation of the vector value Si, by using
Equation 3.

n wj
Si= X/
j=1

The results of the calculation of the Si value carried out in the
decision support system can be seen in Figure 5.

Perhitungan Nilai S

Show 10 ~ entries Search:

RANKING NAMA s

JUMLAH 47.31131

Note: column S is the result of calculating the vector Si

Figure 5. Vetor S Value Calculation Results

The final stage of the decision support process is to
calculate the relative preference value (vector Vi) using
Equation 4.

Si

Vi=—e———-r
j=1 (W)™

From the above formula, the largest value is 0.10568 and
the smallest value is 0.05886 from 9382 MSME data in the
Mojokerto City area. This value is obtained from the value of
the Si vector divided by the total sum of all Si values in the S
vector. The results of the calculation of the Si value carried out
in the decision support system can be seen in Figure 6.

Hasil Akhir

Show 10 v entries Search:

RANKING NAMA v

Martabak c terang bulan tegal 0.08004
8 entol mercon good taste
9

a agung podo moro

10 Warung Rujak Cingur Bu Nuriyah 0.06998

Note: column V is the calculation result of the relative preference value

Figure 6. Calculation Result of Vetor V Value

The result of the calculation of the V vector value is the last
stage of the decision support system. The results in Figure 6 are
some of the recommended MSMEs in the form of data ranking
that can be used by Diskopukmperindag Kota Mojokerto to
determine which MSMEs are entitled to receive assistance.
Alternative MSMEs are selected according to the ranking with
the largest value of 0.10568 and the smallest value of 0.05886.

V. CONCLUSIONS

The results of the research that has been carried out can be
concluded that the Weighted Product method can be used in
providing MSME assistance at the Mojokerto City
Diskopukmperindag. By using this method, the decision
support system developed can provide output in the form of a
list of names of MSMEs that are recommended as beneficiaries.
Factors that greatly influence the results in providing MSME
assistance using the Weighted Product method are the criteria
and weights of each criterion given to all candidates for
beneficiaries from the Mojokerto City Diskopukmperindag.
The results obtained a relative preference value with the highest
number 0.10568 and the lowest value 0.05886. Providing
recommendations by the decision support system to policy
makers can be based on the largest relative preference value
owned by MSMEs. Based on the case in this study, further
research can be developed for system development to support
decision making in providing the training needed for each
fostered MSME.
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