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PT.XYZ is a manufacturing drilling tools company where the assembly 
parts are supplied by the other companies. With 4% average percentage of  
not good (NG) from incoming assembly inspections in 2019 and the peak 
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three methods resulted the same suppliers with the highest value which is 
Supplier#3 and the three lowest values which are Supplier#4, Supplier#7 
and Supplier#2. Result study used as recommendations for company 
decision. Three suppliers with the lowest score are recommended to be 
terminated or  re-evaluated. Using FAHP, TOPSIS and SMART methods 
to get the recommended suppliers. . 
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1. INTRODUCTION 

 
As a drilling tools manufacturing company, PT. 
XYZ does not produce all assembly part 
themselves, but instead gets them from the 
supplies from other suppliers. PT XYZ has eight 
suppliers that supply assembly parts. The 
performance of PT. XYZ supplier that can be seen 
in Figure 1 shows the average percentage of Not 
Good (NG) incoming assembly part inspection in 
2019 was 4%, and the peak occurred in April with 
NG percentage of 9.8%. The poor performance of 
the supplier will affect the company productivity. In 
this regard, it is necessary to evaluate the 
performance of the supplier. It is necessary to 
develop supplier assessment criteria and to use 
objective assessment methods, in the hope of 
getting the right supplier and can reduce the 
percentage of NG numbers.  
 

Currently PT.XYZ does not yet have a supplier 
selection procedure and criteria in selecting 
suppliers. The selection of suppliers is carried out 
by conducting survey directly to the suppliers and 
then comparing the price among the suppliers. 
The current implementation of supplier selection is 
tend to be subjective without any fixed procedure 
and criteria. Supplier inconsistency in supplying 
parts is one of the company considerations. The 
company wants parts sent by suppliers to be good 
quality parts because there are often some parts 
that do not comply with company standards, 
causing delay in the arrival of parts to the 
warehouse which can cause further delay in the 
assembly process. Good service, ease of 
negotiation, payment system and competitive 
prices among suppliers are also other 
considerations to select suppliers. Some suppliers 
cannot meet the demand for raw materials at any 
time because the availability of raw materials in 
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the supplier's warehouse is insufficient, so the 
company has to look for other alternatives. In 
addition, the distance between the supplier and 
the company has also an effect on shipping costs. 

 

 
Figure 1. Percentage of incoming assembly parts 
inspection in 2019. 

 
Supplier selection is part of supply chain 
management that must be well managed. Supplier 
selection affect the competitiveness of all supply 
chain activities [1]. Supplier selection is a long 
process, suppliers are evaluated in terms of 
several criteria such as price, delivery, quality, 
service and others. When evaluating several 
criteria, trade off often occur, such as there are 
suppliers who offer products with good quality but 
uncertain delivery. Supplier selection is a multi-
criteria decision, because each criterion used has 
different interests [2]. The main objective of the 
supplier selection process is to reduce risk and 
maximize buyer value [3]. 
 
Given this background, it is necessary to develop 
an assessment method for selecting and 
evaluating supplier performance, especially for 
incoming parts suppliers in this company, so that 
evaluation and selection can be carried out in a 
more structured, transparent and objective 
manner, thus the suppliers can understand the 
basis for the selection.  
 
Given the conditions that occurred at PT. XYZ, it 
is necessary to apply a method of taking decisions 
that are able to accommodate differences in 
criteria and their interests in selection of incoming 
parts suppliers. Selection criteria is one of the 
important things in supplier selection [4] . Fuzzy 
AHP, TOPSIS and SMART methods are methods 
multi-criteria decision making that is able to 
accommodate the elements of subjectivity. 
Therefore, this research is expected to be a tool 
for companies in determining suitable suppliers as 
partners and suppliers who need to be replaced or 
re-evaluated.  
 
In these types of problems, one of the major 
difficulties is handling the uncertainty. Decision 
making based on several criteria that have been 

set will be effective if using the right method, In this 
paper, we preferred using Fuzzy AHP, TOPSIS 
and SMART methods. These methods are 
compared because they have their respective 
advantages and disadvantages. The Fuzzy AHP 
method can eliminate subjectivity [5], because the 
assessment is converted into a triangular fuzzy 
number (TFN) [6]. The TOPSIS method 
emphasizes getting the optimal alternative with 
the stages. The TOPSIS method is based on the 
notion that the best decision should be the closest 
to the ideal solution and farthest from the non-ideal 
solution [7]. The SMART method is practical in its 
use, because the steps are simple, so this method 

is widely used [8]. The best analysis is transparent 

so this method provides a high understanding of 
the problem and is acceptable to decision makers. 
 
2. RESEARCH METHOD  
 
The application of multi criteria decision making 
(MCDM) in this study is a tool or method in making 
supplier selection decisions to determine the best 
alternative from a number of alternatives based on 
several criteria. The criteria price, quality, delivery 
and service are criteria that often appear in 
supplier selection [9]. The criteria, that will be used 
in this research are: price, quality, delivery and 
service. These criteria is obtained from the results 
of interviews with informants. The suppliers in this 
research are limited to only eight assembly parts 
suppliers. 

This research was conducted in several stages 
consisting of systematic and directed steps for the 
implementation process. Literature studies are 
needed to support the author's understanding and 
knowledge of what materials, concepts, theories, 
and methods will be used in the study research 
process 

Data collection is needed to obtain the data 
needed in building decision support for the 
selection of assembly parts suppliers. The 
technique used to collect data is by conducting 
interviews and questionnaires.  

After getting the required data from the interviews 
and questionnairs, the next step is to process the 
data. Analysis of the selection of criteria is the 
process of determining the criteria that will be used 
as an element of decision making in a decision 
support system. In this study, the authors used the 
fuzzy AHP, TOPSIS and SMART methods. The 
following is the research methodology in figure 2 
as follows:  
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Figure 2. Research methodology. 

 
Data were obtained through questionnaires and 
interviews with 12 respondents using in-depth 
interviews. The questionnaire consist of three 
types, questionnaire Fuzzy AHP, TOPSIS and 
SMART. Selected informants totaling 12, who 
could provide accurate information. The selected 
informants are informants who deal directly with 
suppliers in the company. Interviews and 
questionnaires were conducted to Subject Matter 
Experts (SME) in the procurement, assembly and 
QC incoming sections. This section is related to 
the performance of suppliers. The details of the 
subject matter experts (SME) are as follows table 
1: 
 
Table 1. Subject Matter Experts (SME) 

Department Count 

Procurement Dept.    4 

Assembly Dept. 4 
QC Incoming Dept. 4 
Total 12 

 
2.1 Fuzzy Analytical Hierarchy Process (FAHP) 
FAHP is a multi-criteria decision making (MCDM) 
method and is a combination of the AHP method 
with a fuzzy concept approach. FAHP covers the 
weaknesses found in AHP, namely problems with 
criteria that have subjective characteristics. Fuzzy 
set theory helps in measurements related to the 
subjective judgment of humans using language or 
linguistics. Linguistic variables are definite and 
useful for processing information, within the fuzzy 
scope the triangular fuzzy number (TFN) is 
developed.  

Fuzzy AHP is a hierarchical decision-making 
method. In constructing a hierarchy, first the 
problem is defined and decomposition, namely 
breaking the whole problem into its elements. In a 
complete hierarchical structure, the number of 
levels of factors depends on the selection of 
researchers. In general, the elements used in the 
hierarchy are factors, actors, goals, and 
alternatives [10]. 

The essence of the Fuzzy AHP method is the 
pairwise comparison with the ratio scale 
associated with the fuzzy scale value. Because a 
pairwise comparison matrix exists at each level, to 
get a global priority, a synthesis between the local 
priority must be done [11]. 

FAHP is a method that combines AHP with Fuzzy 
logic. In FAHP, the Fuzzy ratio scale is used to 
indicate the relative strength of the factors on the 
criteria concerned. The final score of the criteria is 
presented in Fuzzy numbers. The comparison 
matrix operation is performed using the Triangular 
Fuzzy Number (TFN), which is a Fuzzy number 
whose membership is defined by three real 
numbers as low, middle, upper [12], follows table 
2: 

 
Table 2. Triangular Fuzzy Number 

Saaty Scale TFN 

1 Equally important (1, 1, 1) 
2 Weakly important (2, 3, 4) 
5 Fairy important (4, 5, 6) 
7 Strongly important (6, 7, 8) 
9Absolutely important (9, 9, 9) 

 
If the two triangular numbers are fuzzy M1 and M2 
where M1 = (l1, m1, u1) and M2 = (l2, m2, u2). 
Then the mathematical operation rules for 
triangular fuzzy numbers are [13]: 
 

(l1, m1, u1) (x) (l2, m2, u2) = (l1l2, m1m2, u1u2)   (1) 
 
(λ, λ, λ) (x) (l1, m1, u1) = (λ l1, λ m1, λ u1)  with λ 
> 0, λ ∈ R              (2) 
 

(l1, m1, u1)-1 = (
1

𝑢1
 , 

1

𝑚1
, 

1

𝑙1
)           (3) 

 
In mathematics, the product of the cross 
Kronecker is denoted by is the operation of two 
vectors by multiplying according to their position, 
thus forming a vector of the same size. Logical 
consistency is an important characteristic of the 
FAHP. This is achieved by aggressing all 
eigenvectors obtained from various levels of the 
hierarchy and then obtaining a weighted vector 
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composite that produces a sequence of decisions. 
Consistency testing is carried out to check 
whether the data obtained is valid or not. Valid 
data is reflected in data that has been consistent. 
The data considered to be consistent if the value 
of Consistency Ratio (CR) ≤ 0.10. If the score is 
more than 0.10, then the assessment of each 
expert should be reviewed and revised:  
 

CR =  CI/RI                    (4) 
 

CI   =  ((λ_max-n))/(n - 1)    (5) 
 
CI       = Consistency Index 
λmax = maximum eigenvalue of the pairwise 
comparison matrix 
n         = matrix order 
 
The mean value of the Random Index (RI) 
according to Saaty can be seen in Table 3 [14]: 
 
Table 3.  Random Consistency Index (RI) 

Ordo 
matriks 

1 2 3 4 5 6 7 8 9 10 

RI 0 0 0,52 0,89 1,11 1,25 1,35 1,40 1,45 1,49 

 
The steps of FAHP are weighting, TFN 
conversion, calculating geometric mean and fuzzy 
weight. 
 
2.2 Technique for Order Preference by 
Similarity to Ideal Solution (TOPSIS) 
The TOPSIS method was first introduced by Yoon 
and Hwang in 1981 as a multi-criteria decision-
making method [15]. This method aims to 
determine the ideal positive solution and the 
negative ideal solution. The best alternative is 
chosen from the closest to the positive ideal 
solution and the one farthest from the negative 
ideal solution. 

TOPSIS is based on the concept where the best-
chosen alternative not only has the shortest 
distance from the positive ideal solution, but also 
has the longest distance from the negative ideal 
solution from a geometric point of view by using 
the Euclidean distance to determine the relative 
proximity of an alternative to the optimal solution. 
The positive ideal solution is defined as the sum of 
all the best achievable values for each attribute, 
while the ideal solution consists of all the worst 
achievable scores for each attribute. The positive 
solution maximizes the benefit criteria and 
minimizes the cost criterion, while the negative 
ideal solution maximizes the cost criterion and 
minimizes the benefit criterion [16]. 

The steps to solve problems using the TOPSIS 
method are as follows [17]. 
a. Build a normalized decision matrix. The 

elements resulting from normalization using the 

Euclidean length of a factor are: 

 

𝑟𝑖𝑗 = 
𝑋𝑖𝑗

√∑ 𝑋𝑖𝑗
2𝑚

𝑖=1

  (6) 

 
xij = the original value of the decision matrix 
rij = normalized value of the decision matrix 
 
b. Build a weighted normalized decision matrix 
with weights. 
 
c. Determine the ideal positive solution and 
negative ideal solution, where A + is a positive 
ideal solution while A- is denoted as a negative 
ideal solution. 

A+ = {(max vij | i ∈ j), min vij | i ∈ j) | i = 1,2,… m} = 

{𝑣1
+, 𝑣2

+,… 𝑣𝑗
+,.. 𝑣𝑛

+}                               (7) 

 
A- = {(max vij | i ∈ j), min vij | i ∈ j) | i = 1,2,… m} = 

{𝑣1
−, 𝑣2

−,… 𝑣𝑗
−,.. 𝑣𝑛

−}                               (8) 

 
With,   
J = { j = 1,2, …n Ij associated with benefit criteria} 
J = { j = 1,2, …n Ij associated with cost criteria} 
 
d. Measure the separation measure. Ideal 
separation and negative ideal separation 
 

  Ideal separation 𝑆𝑖
+ = √∑ (𝑣𝑖𝑗

𝑛
𝑗=1  - 𝑣𝑗

+)2          (9)  

 

Negatif  separation 𝑆𝑖
1 = √∑ (𝑣𝑖𝑗

𝑛
𝑗=1  - 𝑣𝑗

−)2      (10) 

i= 1,2,3,.m 
 
e. Calculate the relative proximity to the ideal 
solution 

𝐶𝑖
∗ = 

𝑆𝑖
+

𝑆𝑖
++𝑆𝑖

− , 0 < 𝐶1
+ < 1 i = 1,2,3,…m       (11) 

Ci
∗ = 1 jika A1 = A+ 

Ci
∗ = 0 jika A1 = A- 

 

f. Ranking based on Ci
∗ value  

 
 

2.3 . Simple Multi Attribute Rating Technique 
(SMART) 
SMART uses a linear adaptive model to predict 
the value of each alternative. SMART is more 
widely used because of its simplicity in responding 
to the needs of decision makers and the way it 
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analyzes responses. The analysis is best 
transparent so that this method provides a high 
level of understanding of the problem and is 
acceptable to the decision maker. The weighting 
on SMART uses a scale of 0 to 1, making it easier 
to calculate and compare the values for each 
alternative. The stages in the SMART method are 
as follows [18] : 
 
a. Calculating the normalized criteria weights by 

comparing the criteria weight values with the 

total criteria weights. 

 

b. Determine the utility value by converting the 

criteria value for each criterion into the 

standard data criteria value. The utility value 

can be divided into 2, namely the cost criteria 

and the benefit criteria. The utility equation for 

the cost criteria can be written as follows: 

 

Ui (ai) = 100 
(𝐶𝑚𝑎𝑥− 𝐶𝑜𝑢𝑡)

(𝐶𝑚𝑎𝑥− 𝐶𝑚𝑖𝑛)
 %   (12) 

 
The utility equation for the benefit criteria can 
be written as follows: 
 

Ui (ai) = 100 
(𝐶𝑜𝑢𝑡− 𝐶𝑚𝑖𝑛)

(𝐶𝑚𝑎𝑥− 𝐶𝑚𝑖𝑛)
 %  (13) 

 
Ui(ai) : the utility value of the “i” criterion for 
the “i” alternative 
Cmax : maximum criteria value 

Cmin : minimum criteria value 
Cout : the value of the “i” criterion 
 

c. Determine the final grade value by multiplying 

the value obtained from the normalized 

standard data criteria value with the normalized 

criterion weight value. With the following 

equation: 

 

U(𝑎𝑖) =∑ 𝑤𝑗𝑢𝑖(𝑎𝑖)𝑚
𝐽=1 , i = 1,2,…m (14) 

U(ai): total value for alternative “i” 
Wj: the normalized “j” criterion weight value 
Uj(ai): the utility value of the “j” criteria for the “i”  
 
 

    3. RESULT AND DISCUSSION  

The criteria, that will be used in this research are: 
price, quality, delivery and service. These criteria 
is obtained from the results of interviews with 
informants. From the three kinds of questionnaires 
filled in by subject matters experts, rankings are 
generated based on the following method:  

3.1 Fuzzy AHP 
From the results of filling out the questionnaire for 
each respondent, from total 12 respondents, the 
average final values are obtained, and the Fuzzy 
AHP final rank of supplier assembly parts can be 
found in table 4:  
 

 
Table 4. Fuzzy AHP Final ranking results

From the results of Fuzzy AHP analysis, supplier 
3 is the best supplier. It can be seen with the 
highest value of 0.227 or around 22.7%. This 
means that from the criteria for price, quality, 
service and delivery, supplier 3 is the most 
prioritized supplier from the other seven suppliers. 
The method of decision making using Fuzzy AHP 
is a refinement of the analysis produced by AHP. 
The use of the AHP approach does not completely 
solve the human thinking style because the 

resulting value is a single value so it tends to be 
biased. With Fuzzy AHP, the analysis is improved 
by using the triangular fuzzy number (TFN) which 
describes fuzzy mathematical set theory. 

 3.2 TOPSIS 
Twelve respondents were selected to fill out the 
questionnaire. Respondents were selected based 
on the department that is directly related to the 
supplier. So that respondents are expected to 
provide accurate information. From the result 12 

Alternative 
SME Ave Rank 

1 2 3 4 5 6 7 8 9 10 11 12   

Supplier 1 0,068 0,125 0,115 0,210 0,095 0,088 0,089 0,081 0,399 0,053 0,226 0,213 0,147 4 

Supplier 2 0,042 0,115 0,062 0,051 0,033 0,042 0,030 0,057 0,011 0,011 0,044 0,039 0,045 8 

Supplier 3 0,363 0,192 0,244 0,073 0,467 0,349 0,094 0,265 0,291 0,154 0,148 0,087 0,227 1 

Supplier 4 0,034 0,098 0,075 0,126 0,043 0,046 0,060 0,067 0,017 0,031 0,103 0,106 0,067 6 

Supplier 5 0,090 0,118 0,129 0,090 0,122 0,092 0,304 0,121 0,142 0,426 0,181 0,146 0,163 2 

Supplier 6 0,168 0,167 0,159 0,297 0,030 0,198 0,173 0,242 0,041 0,045 0,180 0,250 0,163 3 

Supplier 7 0,019 0,095 0,089 0,072 0,030 0,073 0,067 0,074 0,033 0,054 0,046 0,064 0,060 7 

Supplier 8 0,215 0,091 0,128 0,080 0,180 0,111 0,184 0,093 0,065 0,226 0,072 0,093 0,128 5 
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respondents. The average final values are 
obtained, so that the TOPSIS final rank of supplier 

assembly parts can be found in table 5: 

 
Table 5. TOPSIS Final ranking results 

From the results of the TOPSIS, supplier 3 is the 
best supplier. With the highest value of 0.663. This 
means that from the criteria for price, quality, 
service and delivery, supplier 3 is the most 
recommended supplier from the seven other 
suppliers. 

3.3 SMART 
Rank in the SMART method is obtained from the 
calculation of the final value obtained from the 
multiplication of normalized weight with utility. The 
SMART final rank of supplier assembly parts can 
be found in table 6: 

 
Table 6. SMART Final ranking results

 
 
From the results of the SMART analysis, supplier 
3 is the best supplier. It can be seen that the 
highest value is 0.694. This means that from the 
criteria for price, quality, service and delivery, 
supplier 3 is the most prioritized supplier of the 
other suppliers. 
 
4.4 Comparison Between Methods 
From the three methods used, namely Fuzzy AHP, 
TOPSIS and SMART, the ranking results of each 
supplier are obtained see table 7. The following is 
rank comparison result from the three methods. 
 
Table 7. The results of the final ranking between 
methods 

 

TOPSIS and SMART methods can be seen to 
have the same rank order from rank-1 to 8. The 
SMART method tends to be simpler and more 
practical in its use, because the SMART method 
has fewer stages to the TOPSIS method. The 
SMART method uses a linear adaptive model to 

Alternative 
SME Ave Rank 

1 2 3 4 5 6 7 8 9 10 11 12   

Supplier1 0,514  0,584  0,536  0,457  0,341  0,540  0,438  0,469  0,559  0,664  0,602  0,426  0,511  3 

Supplier2 0,178  0,376  0,230  0,180  0,080  0,251  0,224  0,300  0,254  0,275  0,231         -  0,215  8 

Supplier3 0,681  0,789  0,740  0,452  0,850  0,749  0,460  1,000  0,565  0,560  0,504  0,484  0,653  1 

Supplier4 0,184  0,584  0,500  0,622  0,341  0,470  0,341  0,469  0,458  0,411  0,439  0,420  0,437  6 

Supplier5 0,428  0,329  0,384  0,545  0,341  0,388  0,566  0,343  0,499  0,549  0,562  0,717  0,471  5 

Supplier6 0,578  0,688  0,616  0,560  0,211  0,621  0,408  0,409  0,544  0,515  0,538  0,343  0,503  4 

Supplier7 0,407  0,584  0,500  0,385  0,232  0,505  0,341  0,469  0,393  0,411  0,612  0,217  0,421  7 

Supplier8 0,602  0,580  0,457  0,460  0,566  0,492  0,465  0,531  0,624  0,494  0,534  0,567  0,531  2 

Aternative 
SME Ave Rank 

1 2 3 4 5 6 7 8 9 10 11 12   

Supplier 1 0,551 0,619 0,571 0,500 0,256 0,429 0,405 0,464 0,631 0,679 0,583 0,286 0,498 3 

Supplier 2 0,077 0,190 0,143 0,095 0,026 0,143 0,143 0,286 0,179 0,179 0,179 0,000 0,137 8 

Supplier 3 0,846 0,905 0,786 0,500 0,949 0,857 0,429 1,000 0,583 0,536 0,565 0,369 0,694 1 

Supplier 4 0,103 0,619 0,500 0,607 0,256 0,286 0,286 0,464 0,464 0,357 0,429 0,500 0,406 6 

Supplier 5 0,474 0,429 0,357 0,607 0,256 0,214 0,595 0,179 0,452 0,643 0,542 0,667 0,451 5 

Supplier 6 0,551 0,714 0,643 0,548 0,077 0,500 0,357 0,393 0,571 0,464 0,560 0,405 0,482 4 

Supplier 7 0,333 0,619 0,500 0,393 0,103 0,357 0,286 0,464 0,393 0,357 0,577 0,119 0,375 7 

Supplier 8 0,654 0,702 0,464 0,488 0,462 0,286 0,440 0,536 0,631 0,357 0,524 0,524 0,506 2 

Alternative 
Rank 

FAHP TOPSIS SMART 

Supplier 1 4 3 3 

Supplier 2 8 8 8 

Supplier 3 1 1 1 

Supplier 4 6 6 6 

Supplier 5 2 5 5 

Supplier 6 3 4 4 

Supplier 7 7 7 7 

Supplier 8 5 2 2 
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predict the value of each alternative. SMART is 
more widely used because of its simplicity in 
responding to the needs of decision makers and 
the way it analyse responses. The analysis is best 
transparent so that this method provides a high 
level of understanding of the problem and is 
acceptable to the decision maker. The weighting 
on SMART uses a scale of 0 to 1, making it easier 
to calculate and compare the values for each 
alternative [19]. 
 

The TOPSIS method can provide an optimal 
alternative, because the calculations depend on 
positive and negative ideal solutions. The positive 
ideal solution is defined as the sum of all the best 
scores that can be achieved for each attribute, 
while the negative ideal solution consists of all the 
worst scores achieved for each attribute. TOPSIS 
considers both the distance to the positive ideal 
solution and the distance to the negative ideal 
solution by taking the relative proximity to the 
positive ideal solution.

 
The Fuzzy AHP method has a final ranking value 
that is slightly different from the TOPSIS and 
SMART methods. The same supplier rank for all 
three methods are rank number 6, 7 and 8. The 
Fuzzy AHP method can eliminate subjectivity, 
because the assessment is converted into a 
triangular fuzzy number (TFN). Fuzzy AHP tends 
to have longer stages when compared to the 
SMART and TOPSIS methods. The application of 
fuzzy numbers differentiates between the Fuzzy 
AHP method and other methods.   
 
Fuzzy AHP, TOPSIS and SMART methods can be 
used in making decisions with their respective 
advantages and disadvantages. From the three 
methods used in the study, the supplier with the 
highest value was selected which is supplier #3. 
And the lowest3 result for supplier #4, supplier #7 
and supplier #2.  
 
By using the criteria of price, quality, delivery and 
service obtained from the results of interviews and 
questionnaires filled out by subject matter experts 
and processed using the Fuzzy AHP, TOPSIS and 
SMART methods, the supplier ranking is obtained. 
  
Based on management policy, the three suppliers 
with the lowest scores will be replaced by other 
suppliers or will be re-evaluated. This study is 
used by the company as a tool to make scientific 
and objective decisions. This study helps 
managers in making decisions to solve semi-
structured problems, increases the effectiveness 
of decision-making by managers and supports 
manager's assessment rather than replacing it 
[20]. 
 
By using this method, it can eliminate the 
subjectivity of the assessment. Seeing these 
results, the three suppliers with the lowest scores 
are recommended to be replaced or re-evaluated. 
With the application of this method, it is hoped that 
PT. XYZ has suppliers who can be used as 
business partners, long-term relationships and in 
accordance with company criteria. 

 
4. CONCLUSION  

 
Based on the previous studies, criteria for quality, 
price, service and delivery are important criteria in 
selecting suppliers. Using Fuzzy AHP, TOPSIS 
and SMART methods, the same highest ranking 
supplier is resulted, which is supplier#3, as well as 
the same three lowest rank of suppliers which are 
supplier#2, #7 and #2. For the three suppliers with 
the lowest values, it is recommended for the 
company to re-evaluate the suppliers. 
 
The Fuzzy AHP method tends to have longer 
stages in determining rankings when compared to 
the SMART and TOPSIS methods. However, the 
Fuzzy AHP method can eliminate the subjectivity 
and  of the assessment because the assessment 
is converted into a triangular fuzzy number (TFN). 
The TOPSIS method is longer than the SMART 
method, even though the final results in the case 
are the same. The TOPSIS method emphasizes 
getting the optimal alternative with the stages. 
Because in its calculations, TOPSIS considers the 
distance to the positive ideal solution and the 
distance to the negative ideal solution by taking 
the relative proximity to the positive ideal solution. 
The SMART method tends to be simpler and more 
practical in its use, because of its simple steps, so 
this method is widely used. The analysis is best 
transparent so that this method provides a high 
level of understanding of the problem and is 
acceptable to the decision maker. 
 
Companies can also apply the Fuzzy AHP, 
TOPSIS and SMART methods not only for 
supplier selection but also for assisting in other 
decision-making, for example selecting locations 
for warehouse placement, salesmen, branch 
offices and others. 
 
For further research, it is recommended to try 
other case to compare the results from the three 
methods: Fuzzy AHP, TOPSIS and SMART to 
check to consistent findings, as well as to add 
other criteria and sub-criteria that affect supplier 
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performance and use different methods for 
example ANP, SAW and others. 
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