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Abstract−So far, the selection of participants for the Mathematics Olympiad still has a number of problems, including a teacher or principal 

choosing a subject based on eye grades, even though the Science Competition questions that are asked in cities, districts and within the 

country require other aspects, such as intelligence and experience in Mathematics Competitions. . In addition to the above, sometimes the 

teacher does not pay attention to all of the above aspects when selecting students, which makes the end result not optimal. In overcoming 
these problems a system was formed that supports results in the selection of people who will take part in math competitions. In this research, 

the authors use the Weighted Product method with the results of the research obtained is alternative A5 with a value of 0.2391 as the best 

alternative. 
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1. INTRODUCTION 

Mathematics Olympiad is a very famous educational competition today. This competition offers students the opportunity to 

compete and improve their math skills. This competition with a large collection of prizes attracted the attention of the public 

and institutions to participate. Mathematics is an important subject in education. Mathematics plays a role in the development 

of the era and makes it more valuable in the minds of scientists. Mathematicians who have so far successfully researched and 

found the formulas used in this era, as well as public attention to the importance of mathematics. Mathematics education is 

the center of attention for students, teachers and even parents of students who often use mathematics as a measure of their 

children's educational success. Mathematics is very important for teachers to teach students the basic concepts of mathematics 

so that students are prepared when the next talent in the field is needed mathematics. 

With years of experience in selecting students, there are several problems including a teacher or principal having a 

decision that only students have teaching achievements, even though the questions tested at the city, provincial and national 

levels will require other aspects, such as intelligence or experience participating in math competitions. before [3]. In addition 

to the problems above, sometimes teachers do not consider all of the factors above when selecting students so that the results 

are less than optimal. Based on the problems described above, it is necessary to develop a decision support system to help 

decision makers collect information. 

A decision support system is an example of implementing a system that aims to be a management tool for making 

decisions. It is programmed to produce various alternatives that are offered to decision making in carrying out tasks [1], [2]. 

The decision support system unites computer expertise in serving its users with processing or manipulation processes that use 

models or rules that can produce alternatives according to the situation. The problem of making a decision initially belongs 

to choosing from various decisions that undergo a certain process, the hope is to make a good decision. Likewise, when 

looking for students who will participate in math competitions at the city level, it needs to be analyzed properly so that students 

can match together with the ability of these students to compete with others. In decision making there are several types of 

methods including Elimination Et  Choix Traduisant La Reealite (ELECTRE)[3], Weighted Product (WP), Simple Additive 

Weighting (SAW), WASPAS [4], MOORA, TOPSIS and others [5]. Therefore, in selecting which Contest participants can 

be accepted into the Contest, an orderly process is needed that can be considered, by carrying out screening. The method used 

is by selecting in this research the participants in the mathematics contest using the Weighted Product method. This method 

evaluates several alternatives for a set of attributes/criteria, each attribute is independent of one another. 

In making this article the author uses several previous studies which are used as benchmarks or references. Research 

conducted by Anita Dewi Susanti, et al in (2017) discussed the Ranking of Prospective New Students by Invitation Path, the 

WP method was used to overcome problems, for example in making decisions and developing alternatives. In previous 

research [6], Triana Elizabeth andTinaliah (2020), in the Decision to Select Lecturer Assistants, the WP method was used to 

get priority for the choice of appropriate attributes by using weights [7]. 

In previous research, Muqorobin, Aflahah Apriliyani, Kusrini (2019), in Scholarship Acceptance, the WP method is 

used in making decisions because there is a ranking process that will select the best alternative from a number of alternatives 

[8]. Many schools make competitions a mandatory program for students or extracurriculars. This shows that the Mathematics 

Competition is one of the things that this school is proud of. Around the world, mathematics competitions are no longer aimed 

at gifted children, but aim to provide experience and stimulate students' interest in learning mathematics outside the classroom, 
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broaden their horizons by interacting in a more diverse environment and develop their potential In addition, the math 

competition always presents non-routine math questions that encourage students to improve their math skills in a wider field.  

Based on the background of the problems that have been discussed, the researcher is interested in conducting research 

using the Weighted Product method which is able to select the prospective participants in the mathematics competition to be 

selected. This study was designed to determine the acceptance of prospective contestants by selecting various criteria and 

predetermined weights. The WP method is expected to provide good results in helping to select criteria effectively and 

efficiently. In this study, weights were generated using the ROC method. 

2. RESEARCH METHODOLOGY 

2.1 Research Stages 

The research stages are steps to solve a problem, starting directly with the data collection that will be carried out. In order for 

the steps taken to produce the best results, below is a picture of the research stages used. 

 

 

 

 

 

 

Figure 1. Research Stages 

The steps to be carried out in the research are given in figure 1: 

1) Data collection from the company under investigation. 

2) Problem Analysis. In analyzing the problem the author looks for what problems arise, the causes of the problems, and 

what methods can be done. 

3) Literature Study. In solving problems by tracing sources of writing that have been made before. 

4) Applying the Multi-Objective Optimization on the Basis of Ratio Analysis (MOORA) method. 

5) Conclusion. The author drawconclusions from all the results of the stages that have been made by the author. 

2.2 Decision Support System 

A decision support system is a system capable of providing solutions in semi-structured and unstructured conditions. It should 

be noted that the SPK is a supporting tool, not a decision-making tool. The purpose of SPK is to provide information, create 

value, and direct information users to make good decisions[9]–[13]. 

2.3 Weighted Product Method 

The Weighted Product method is a method for completing Multi Attribute Decision Making (MADM). The WP method uses 

multiplication techniques to connect rating attributes, where the rating of each attribute must be raised to the first power of 

the attribute weight in question. This method evaluates several alternatives to a set of attributes or criteria, where each attribute 

is independent of one another[14]–[18].  

Completion Steps: 

1. Create a Decision Matrix 
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Keterangan: 

2. count Vektor (𝑆𝑖) 

𝑆𝑖 = ∏ 𝑋𝑖𝑗
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𝑗=1            (2) 

 

3. count Preference (𝑉𝑖) 
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𝑉𝑖 =
∏ 𝑋𝑖𝑗

𝑊𝑗𝑛
𝑗=1

∏ (𝑋𝑖𝑗∗)
𝑊𝑗𝑛

𝑗=1

           (3) 

3. RESULTS AND DISCUSSION 

To determine participants who will take part in the Mathematics Olympiad, the authors have determined the criteria data, 

weight results and alternatives used by the committee to determine participants who will take part in the Mathematics 

competition. The participant is he who is declared worthy and meets the eligibility requirements to take part in the mathematics 

competition. In the selection of participants for the Mathematics competition, there are 5 criteria and have types of benefits. 

The table 1 of criteria used as a reference for selecting participants in the Mathematics competition is as follows: 

Table 1. Criteria and Weight 

Criterion Description Weight Type of Criteria 

C1 Prestation 0.457 Benefit 

C2 Grade point average 0.257 Benefit 
C3 liveliness 0.157 Benefit 
C4 Confidence 0.09 Benefit 
C5 Behavior 0.04 Benefit 

Because criteria C1, C3, C4 and C5 are linguistic criteria, they must be weighted first. The following describes the 

weighting (wj) in table 2: 

Table 2. Criteria Value Weight 

Description Value 

Very Good 4 

OK 3 

Good Enough 2 

Less Good 1 

Champion 1 1 

Champion  2 2 

Champion  3 3 

Hope 1 4 

Hope 2 5 

Hope 3 6 

The next stage is to determine the alternatives used in selecting participants for the Mathematics competition obtained 

through field research. The following table will describe the alternative data: 

Table 3. Alternative 

Alternative C1 C2 C3 C4 C5 

Deni (A1) 3rd Champion in District Level Football 80 Good Very good Not good 

Sinta (A2) Hope 3 Dance Contest 75 Very good Not good Very good 

Rian (A3) 3rd Place Marathon Competition 85 Not good Good Very good 

Anisa (A4) Hope 2 Write a Story 85 Very good Not good Pretty good 

 Budi (A5) Hope 3 Karate 95 Good Pretty good Good 

After the alternative data displays alternative data as in table 3, the next step is to display the suitability rating for each 

alternative in table 4 below.  

Table 4. Compatibility Rating of Each Alternative 

Alternative C1 C2 C3 C4 C5 

A1 3 80 3 4 1 

A2 6 75 4 1 4 

A3 3 85 1 3 4 

A4 5 85 4 1 2 

 A5 6 95 3 2 3 
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If the data is fulfilled, the next step is to implement the WP method. Prior to that, weighting will be carried out using 

the ROC method as follows: 
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In practice, the ROC method basically has a level of importance or priority of criteria and alternatives to give ideal 

weight according to ranking. Next is the application of the WP method, the steps are as follows: 

a. Create a Decision Matrix 
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b. count Vektor (𝑆𝑖) 

𝑆1  = 30,457 ∗ 800,257  ∗  30,157  ∗  40,090  ∗  10,040   

= 1,6521 ∗ 3,0283 ∗ 1,1882 ∗ 1,1329 ∗ 1 = 6,7346  

 

𝑆2  = 60,457 ∗ 750,257  ∗  40,157  ∗  10,090  ∗  40,040  

= 2,2676 ∗ 3,031 ∗ 1,2431 ∗ 1 ∗ 1,0570= 9,0229 

 

𝑆3  = 30,457 ∗ 850,257  ∗  10,157  ∗  30,090  ∗  40,040  

= 1,6521 ∗ 3,1322 ∗ 1 ∗ 1,1039 ∗ 1,0570 = 6,6134  

 

𝑆4  = 50,457 ∗ 850,257  ∗  40,157  ∗  10,090  ∗  20,040  

= 2,0865 ∗ 3,1322 ∗ 1,2431 ∗ 1 ∗ 1,0281 = 8,3523  

 

𝑆5  = 60,457 ∗ 950,257  ∗  30,157  ∗  20,090  ∗  30,040  

= 2,2676 ∗ 3,2231 ∗ 1,1882 ∗ 1,0643 ∗ 1,0449 = 9,6575  

 

c. Count the value of Preferensi 

𝑉1 = 
6,7346

6,7346+9,0229+6,6134+8,3523+9,6575
 = 

6,7346

40,3807
  = 0,1668  

𝑉2 = 
9,0229

6,7346+9,0229+6,6134+8,3523+9,6575
 = 

9,0229

40,3807
  = 0,2234  

𝑉3 = 
6,6134

6,7346+9,0229+6,6134+8,3523+9,6575
 = 

6,6134

40,3807
  = 0,1637  

𝑉4 = 
8,3523

6,7346+9,0229+6,6134+8,3523+9,6575
 = 

8,3523

40,3807
  = 0,2068  

𝑉5 = 
9,6575

6,7346+9,0229+6,6134+8,3523+9,6575
 = 

9,6575

40,3807
  = 0,2391 

Table 5. Ranking of alternatives 

Alternative Value Ranking 

Deni (A1) 0,1668 4 

Sinta (A2) 0,2234 2 

Rian (A3) 0,1637 5 
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Alternative Value Ranking 
Anisa (A4) 0,2068 3 

 Budi (A5) 0,2391 1 

Based on the results of these calculations, it can be concluded that the Best Preference is V5 with a value of 0.2391 

4. CONCLUSION 

The conclusion of this study is that the process of selecting participants for the mathematics competition can provide an 

overview of the decision-making process for prospective participants who will be recruited. The Weighted Product method 

can be used to select participants for math contests, enabling objective results to be determined in determining math contest 

participants. 
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