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Abstract: The selection of the method of decision-making in order to determine the expected outcomes of the solution of the case of multi 
attributes is difficult because faced with the problems associated with the subjectivity and inconsistency of the results of the calculation. 
Therefore, scientists continue to develop a variety of approaches in order to produce the proper method with a minimal degree of subjectivity 
from the decision maker. This article discusses the literature review three methods of decision making by utilizing the weighting of the criteria in 
determining the outcome of the decision process. They are Analytical hierarchy process (AHP), TOPSIS and PROMETHEE. The discussion in 
this article is not intended to discredit one or several existing methods, however, because the presence of these three methods has provided 
significant benefits in the process of determining an alternative to the concept of decision support systems, and in certain cases subjectivity is 
required in the absence of mathematical procedures specific to describe human creative process in assessing something. 
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I. INTRODUCTION 

The primary purpose of decision support systems are able 
to support and improve the decision making process to be 
performed by the decision makers, although in one hand, it is 
difficult to measure the outcomes of the decisions related to the 
quality and confidence decisions [1]. To meet these objectives, 
the research related to improving the quality of decision-
making and confidence being developed, and resulted in the 
decision-making methods which were also developed along 
with the desire for quality and the right confidence to decision 
outcomes obtained, such as Technique for Order Preference by 
Similarity to Ideal Solution (TOPSIS), Analytic Hierarchy 
Process (AHP), PROMETEE, fuzzy AHP, Simple Additive 
weighting (SAW), Weighted Product (WP) and ELECTRE. 

In a multi-criteria decision making, the most crucial thing is 
how to determine the value of the preference alternatives to 
existing criteria, and the determination of the weight values of 
criteria. Subjectivity still plays a major role, so the outcome of 
decisions sometimes less as expected. Not only that, the 
functions involved in each method, they require more in-depth 
scientific study to produce a more precise method. Therefore, 
the selection of appropriate methods, at least will give the most 
expected outcome. On the other hand, the existence of methods 
of decision-making continues to be studied more in depth by 
several scientists, in order to produce a method that minimizes 
subjectivity of decision makers. 

For example, AHP subjective regarded in terms of 
determining the value of the pairwise comparison matrix [2], 
which is only determined by the scale value 1-9 thus affecting 
the level of Consistency Ratio (Lane and Verdini (1989) in [3]. 
Moreover, the use of principal eigen value on AHP priority 
vector to produce, yet meet the condition of order preservation 
(COP) and consistency ratio (CR) if it exceeds the value of 0.1 

(10%), so that the pairwise comparison matrix should be re-
examined, and calculations made from scratch [4]. 

Similarly with AHP, TOPSIS subjectivity in common in 
terms of determining the value of a decision matrix preference, 
sometimes vague and often inaccurate [5], especially if faced 
with incomplete information or not accessible [6]. Another 
problem is the determination of the criteria that are subjective 
weighting of decision makers [7] and inconsistent in 
considering the judgment because it did not have a comparison 
index as we have in AHP[8]. 

PROMETHEE method can not be separated from 
interfering decision makers, especially in the case of the 
determination of the evaluation table, decision makers are 
assumed to be able to determine the weight of each criterion in 
the absence of specific procedures in the process of 
determining the weight of a criterion [9] as well as on TOPSIS 
method. Excess PROMETHEE method is provided by many 
preference functions that can be used for determining the 
direction of preferences considered. However, this advantage is 
also a function of its own difficulties for selecting preferences 
is not as easy as imagined. The selection preference function 
must first understand whether using indifference thresshold or 
not, whether the criteria used by assessment be qualitative or 
not [10]. In this case, of course, the decision maker must really 
understand the workings of the PROMETHEE method and 
problems to be solved. 

This article discusses three studies literature on decision-
making techniques, the TOPSIS, AHP and PROMETHEE 
which has been widely used to solve various problems 
associated mutli criteria, regardless of the shortcomings and 
advantages of each method. Presentation of this article is not 
intended to undermine the method with other methods. But 
more to the scientific discussion on the various issues related to 
decision-making methods that are discussed in this article. 
Because in the end, the selection of the most appropriate 
method for solving problems related to multiple criteria, 
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depending on the type of problems to be solved, whether it is 
feasible to use AHP, TOPSIS, PROMETHEE or the other. 

In general, this paper is divided into five sections, the first 
is an introduction that describes the background of the 
comparative study conducted through literature review related 
journals. The second section discusses the literature review as 
well the basic theory used in this paper, the third section 
describes the research method, section four discusses the core 
of the problem in the form of a comparative study of some of 
the decision making techniques using the weighting method in 
determining the ranking of the alternatives. The last part is the 
suggestion that the cover can be used as well as a consideration 
in the determination of the appropriate decision-making 
techniques to the proper case. 

II. LITERATURE REVIEW 

A. Analityc Hiearchy Process (AHP 
AHP is a decision support models developed by Saaty 

which decompose a complex problem into a form of hierarchy, 
so that more structured and systematic. This method uses a 
matrix of comparison in determining the preference value as 
the initial decision matrix with reference to the scale value of 1-
9 set by Saaty. AHP is widely used for a variety of needs, such 
as for the assessment of the performance of an institution [11], 
evaluation of manufacturing systems [12] the selection of the 
transport system for mining [13] and in the field of project 
management, risk assessment is used for the needs of the 
project [14] and evaluate the performance of a project 
management [15]. he following is a step-by-step problem 
solving AHP for multi-attribute problem: 

1) Define the problem and the desired solution, then made 
into a hierarchical structure where the top of the hierarchy is 
the goal to be achieved, the next level is the issue of criteria, 
sub-criteria below it is the problem (if possible) and the last 
level is the alternative decision. 

2) Create a pairwise comparison matrix that describes how 
each element level or above affected with another element. 
Determination of the value of the pairwise comparison matrix 
based on the following scale: 

Table I.  Scale comparison matrix (Saaty) 

Intensity 
of interest 

Description 

1 Both are equally important elements, two elements have 
equal influence 

3 Elements that one a little more important than other 
elements, experience and judgment slightly favor one 
element than the other elements 

5 One element is more important than others, experience 
and judgment are very strong advocate of the elements 
other than the elements.. 

7 One obvious element is absolutely more important than 
other elements, one element of which is a strong advocate 
and dominant look in practice. 

9 One element is absolutely important than other elements, 
evidence supporting the elements of the other elements 
have the highest possible degree of confirmation 
strengthens.. 

2,4,6,8 Values between the two values adjacent considerations, 
this value is given when there are two compromises 
between 2 options. 

 
3) Compute eigenvalues and test the consistency, if not 

consistent then the retrieval of data and calculations repeated. 
4) Repeat steps (2) and (3) for all levels of hierarchy 

5) Calculate the eigen vector of each pairwise comparison 
matrices 

6) Check the consistency of the hierarchy, based on the 
hierarchy consistency index ratio which should not exceed 0.1 

B. Technique for Order Preference by Similarity to Ideal 
Solution (TOPSIS) 
Just like AHP, TOPSIS is one method of decision-making 

for multi-criteria problems. This method was developed by 
Yoon and Hwang (1981), where the best solution in terms of 
ranking obtained by the closest distance to the positive ideal 
solution and the farthest distance from the negative ideal 
solution. Some application of TOPSIS, such as for the selection 
of suppliers [16] the selection of the place for the construction 
of a new town [17], evaluation of project and portfolio 
management information system [18], the evaluation of the 
quality assessment project [19] and even to analyze the 
influence of the working pressure on the company to its 
employees [20]. Here is a step-by-step problem solving using 
TOPSIS method : 

1) Define the problem and the desired goal. 
2) Create an initial decision matrix, and then normalize. 
3) Create a weighted normalized decision matrix. 
4) Determine the positive ideal solution and the negative 

ideal solution matrix. 
5) Determine the distance between the value of each 

alternative to the positive ideal solution and negative ideal 
solution. 

6) Calculate the value of closeness for each alternative. 
 

C. Preference Ranking Organization Method for 
Enrichment Evaluation (PROMETHEE) 
PROMETHEE included in the decision support tools such 

as multi-criteria AHP and TOPSIS [10]. This method has six 
preference criteria function that can be used to illustrate the 
differences between each criterion with each alternative. These 
six functions are: 

1) Ordinary type (Usual Criterion), a basic type that does 
not have a threshold value or tendency, therefore this type is 
rarely used. 

2) Quasi type, an assessment of the data types in terms of 
quality by using a predefined threshold, where an alternative 
has the same preference value is important for the difference 
or value of P(x) does not exceed the predetermined threshold. 

3) Linear type, a type of quantitative assessment, using a 
threshold type, where the alternatives are equally important 
preference value, or the difference between the value of P(x) is 
lower than the threshold value. 

4) Level type, this type of assessment using thresshod 
indifference (m) with the addition of one more thresshold 
preference (n) whose value should be above 0, while the value 
should be below the indifference preference. 

5) Quasi-linear type, this type is similar to linear 
assessment only make use of two pieces of thresshold the 
preference and indifference. 

6) Gaussioan type, often used to find the value in the data 
safe is continuous, ie using a Gaussian thresshold thresshold 
(σ) associated with the standard deviation values. 

 
Here are the steps of decision making solutions using 

PROMETHEE method : 
1). Determine alternatives.  
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2). Determine several criteria.  
3). Determining dominance criterion.  
4). Determine the type of assessment, where this type of 

assessment has two types, namely; the minimum and 
maximum type.  

5). Determine the type of preference for each criterion is 
most suitable based on the data and consideration of the 
decision maker. These preferences are (Usual, Quasi, Linear, 
Level, Linear and Quasi Gaussian).  

6). Provide threshold value or the tendency for each 
criterion based on preferences you have selected.  

7). Calculate the direction of preferences considered by the 
index value leaving flow (Ф+), entering flow (Ф-), and the net 
flow.  

8). Results of the sequencing results of ranking. 

III. RESEARCH METHODOLOGY 

This study uses a literature study approach, with a review of 
several studies that have been done earlier writers associated 
with decision-making method using the weights as a process of 
determining the outcome of the decision. The method discussed 
in this study, among others, AHP, TOPSIS and PROMETHEE. 
The study was conducted by collecting comparative literature 
as study materials based on previous research experience. 
Discussion in accordance with the comparison of three methods 
of library materials obtained and conclusion of the results of 
the discussion. 

IV. RESULT AND DISCUSSION 

A. Analityc Hiearchy Process (AHP 
Problems in AHP, associated with the rating scale to fill the 

paired comparison matrix is often inconsistent because 
depending on the subjective assessment of the decision maker 
[2]. Confusion in determining the value for paired comparison 
matrix will influence the priority vector calculations, thus, 
giving a false comparison matrix values will result in non-
fulfillment of the condition COP - Condition of Preservation 
Order [4]. COP conditions are not met in AHP pairwise 
comparison matrices occur if the ratio between the weight of 
two criteria priority vector pairs compared with other criteria 
for case pairs dominate or even dominate, in accordance with 
the conversion value of a verbal assessment of the proposed 
rate Saaty, are not met. More detailed explanation see [4]. 

Other inconsistencies, is scoring pairwise comparison 
matrix in AHP, causing an influence on the results of the 
consistency ratio, thus giving the value of the comparison 
matrix of pairwise comparisons should be re-examined [21]. 
Here are the steps to test the consistency of pairwise 
comparison matrices: 

1)  Total the elements of each column with the equation:  

 

2)  For each value in the column by using the results of 
step 1 (making matrix normalization), the following equation:  

 

 
3) Calculate the average (mean) row i by the equation: 

 

Consider the analogy of the case below. If the pairwise 
comparison matrix is given as follows: 

 

Based on the above matrix, then we try to calculate whether 
the re-scoring pairwise comparison matrix is consistent or not. 
From step (1) and (2) normalized matrix is obtained as follows 
: 

 

By using the step (3), produced an average value (p) for 
each criterion ie, p1 = 0.423; p2 = 0.277; p3 = 0.167; p4 = 0.104; 
p5 = 0.028. Now let us prove, whether the pairwise comparison 
matrix scoring, consistent or not. In the above matrix is known 
that the comparison of {x1, x2} = 2, but the results of 
calculations based on the consistency test showed that {p1, p2} 
= 0.423/0.277 = 1.53, then {p1, p3} = 0.423/0.167 = 2.53; {p1, 
p4} = 0.423/0.104 = 4:05; and {p1, p5} = 0.423/0.028 = 15.029. 
For the case of {p1, p2}, {p1, p3} may still be tolerated because 
the difference is less significant, but what about the case of {p1, 
p4} and {p1, p5} which has the distinction quite far from the 
beginning of the comparison matrix. This case shows that, in 
determining the value for pairwise comparison matrices have to 
be careful, using either verbal or numeric valuation techniques. 

B. Technique for Order Preference by Similarity to Ideal 
Solution (TOPSIS) 
TOPSIS as AHP is a decision making tool that uses weights 

to produce an output decision in accordance with the objectives 
that have been defined. Determination of the weight of a full 
right of decision-makers, especially for weighting the criteria to 
be used, so that the degree of subjectivity is higher than the 
AHP method [7]. This is because there is no common 
procedures and mathematical models that can be used to 
replace human creativity to evaluate the value of a specific 
alternative criteria [22]. Therefore, the determination of the 
value of the initial decision matrix obtained by comparing the 
alternative criteria, often imprecise, vague and even faced with 
incomplete information. 

This is because there is no common procedures and 
mathematical models that can be used to replace human 
creativity to evaluate the value of a specific alternative criteria 
[22]. Therefore, the determination of the value of the initial 
decision matrix obtained by comparing the alternative criteria, 
often imprecise, vague and Therefore, some scientists suggest 
expansion TOPSIS method uses fuzzy logic to deal with the 

(1) 

(2) 

(3) 
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incompleteness of the data and information that is not clear 
[5],[6] and [23]. The use of Fuzzy Logic in the TOPSIS method 
is expected to reduce the degree of subjectivity of the decision 
makers in determining the value of the initial matrix and 
weighting criteria to be used, although it can still be seen 
although subjectivity is more minimized.en faced with 
incomplete information. 

C. Preference Ranking Organization Method for 
Enrichment Evaluation (PROMETHEE) 
As described in the introduction, the main problem is the 

subjectivity associated PROMETHEE method is still valid, 
especially decision makers in determining the weighting of 
criteria and evaluation of the value in the table for each 
alternative against each criterion, and the difficulty in 
determining the appropriate preference function to be used [9] 
and [10]. Relation to the preference function [24] criticized the 
selection of preference functions that do decision-makers as 
well as the subjectivity that is also the value of the preference 
index only have intervals of 1 or 0, but still can be expanded as 
well as on the concept of fuzzy logic. 

To overcome the problem of weighting that is still 
subjective, weighting determination approach also can be use 
the entropy method to recalculate any weight either 
predetermined or is not specified, so the total weight is 1 [25]. 
While the likelihood function selection preferences for decision 
makers should look at whether the provision of value against a 
criteria using quantitative criteria or not, if yes, then the 
suitable preference functions are functions of V-Shape (Type 
III) and linear preference function (Type V). Type I and IV is 
suitable for the determination of the conditions of qualitative 
criteria [10]. Universal preference function approach can also 
be used as an alternative in the determination of preference 
functions that will be used, where this concept can be inserted 
as an extension of the use of function referrers owned 
PROMETHEE [24]. 

V. CONLUSION 

In the end, the discussion of the three methods are not 
intended to discredit the existing methods. Because after all, all 
three of these methods have been widely implemented in many 
different cases in proportion and function of each. The 
discussion here is intended to reopen the road any further 
development of the method by studying the parts that are 
considered crucial to the decision-making process. However, 
the selection method should still put forward the feasibility of 
the method to be used in solving a particular problem. 

However, based on the above discussion of some of the 
literature, in essence, some decision-making methods are still 
faced with the dilemma of subjectivity decision makers. 
Especially in terms of determining the value of the evaluation 
table, weighting criteria and consistency of the calculation 
results afterwards. Therefore, scientists are working hard to 
find solutions in order to minimize the breakdown of 
subjectivity level decision makers. On the other hand, 
subjectivity would still be required in certain cases, in the 
absence of the specific mathematical procedures to describe 
human creative process in assessing something. So also with 
the selection of the method of decision-making, it is better 
adapted to the characteristics of the data so that appropriate 
methods can be used to solve specific problems related to the 
case of multi criteria. 
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