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Abstract: Smartphones are one of the communication technology tools currently used by both children and the elderly, 

so that interest in shopping for smartphones in Indonesia is increasing. The variety of smartphone brands makes buyers 

confused about which smartphone to buy. This research can help buyers to choose a smartphone to buy and help sellers 

provide recommendations. This study applies the Simple Multi Attribute Rating Technique (SMART) and Fuzzy Multi 

Criteria Decision Making (FMCDM) methods for the decision making process for smartphone selection. The purpose of 

this study is to apply and analyze the comparison of the SMART method and the FMCDM method in the Smartphone 

Selection Decision Support System. The study compared: the differences and similarities between the two methods, the 

results of the selection process for the two methods, and calculating the value of the sensitivity analysis of the selection 

results so that the best method could be determined. The criteria used: price, screen size, battery capacity, operating 

system, RAM, camera, and smartphone brand. The comparison results show that there are differences between the 

standard for determining the results, while the similarities in the calculation results, the smartphone recommended to 

buy is the same, namely the Asus Zenfone 2 Laser ZE500KG (16 GB) smartphone. Measurement of the accuracy of the 

results of the two methods uses sensitivity analysis values. It can be concluded that the better method is the FMCDM 

method because it has a smaller average sensitivity value than the SMART method, namely 0.2795 <0.3906. 

 

Index Terms: Decision Support System (DSS), Smartphone, SMART, FMCDM, Sensitivity Analysis. 
 

 

1.  Introduction 

Decision support systems couple the intellectual resources of individuals with the capabilities of the computer to 

improve the quality of decisions. It is a computer-based support system or management decision makers who deal with 

semistructured problems[1]. Decision support systems can also be interpreted as a computer-based system that can 

manage data into information for decision-making purposes in specific decision-oriented issues and is oriented towards 

future planning and is used at unusual times. Decision support systems are used with the aim of increasing effectiveness 

but not for efficiency in making decisions made by decision makers. Some of the methods commonly used to assist the 

Decision Support System process include the Profile Matching method, Simple Multi Attribute Rating Technique 

(SMART) and methods related to Artificial Intelligence systems such as Expert Systems, Artificial Neural Networks, 

and fuzzy logic. One of the Fuzzy logic methods is the Fuzzy Multi Criteria Decision Making (FMCDM) method. This 

research will apply the use of the SMART method and the FMCDM method in making smartphone selection decisions 

on Maju Jaya Cell Store. 

The current era of the industrial revolution 4.0, the industry is starting to touch the virtual world, in the form of 

human, machine and data connectivity, everything is everywhere. This term is known as the Internet of Things (IoT). 

The concept of the “Internet of Things” originated in 1999 from work examining how to link objects to the Internet 

through an RFID (Radio Frequency Identification) tag [2-3]. Data or big data can be transferred via IoT objects that are 

connected to the network without any interaction between humans and humans or between humans and computers. One 

of the implementation of IoT is smart mobile device or smartphone, can make remote software updating possible [4-5]. 

For example, a smart city that can be controlled via a smartphone with the help of an internet connection. Smartphones 

are mobile phones that have the advantage of smarter software and hardware specifications, smarter functions and 

smarter features than previous regular versions of cell phones [6-7]. In addition to helping human activities, through 

smartphones, consumers can share experiences and important moments in their lives on Instagram, Facebook, and other 

social media. This has led to an increase of 21 percent (1.2-fold) in smartphone shopping interest in Indonesia in the last 

2 years, while for products in the gadget and electronic category it has increased 50 percent (1.5 times) in the last 2 
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years [8]. Maju Jaya Cell Store is one of the kiosks that sells cellphones, smartphones, pulses and accessories from 

these devices. Maju Jaya Cell Store is located at Muara Tembesi. Every day there are sales and purchase transactions at 

Maju Jaya Cell Store, one of which is the sale and purchase transactions of smartphones [9]. Various types of 

smartphones are offered with different facilitation and have their respective advantages, sometimes customers 

experience confusion about which smartphone to buy, so it takes a long time to choose a smartphone. Long service to 

buyers resulted in other buyers lining up to get service, service to buyers was felt to be less than optimal and buyers 

became quiet, resulting in reduced shop turnover. Buyers also have to adjust their budget so that buyers are satisfied 

with the smartphone they purchased so that buyers can return to the store to buy other types of smartphones. To assist 

customers in choosing a smartphone, an effective and efficient Decision Support System (DSS) or computerized 

decision support system is needed that can help buyers or customers quickly make decisions about which smartphone to 

buy. 

In addition, in selecting the method that will be applied to build the decision support system, the decision maker, in 

this case the policy maker is also sometimes confused in choosing the best method to use in this case, because based on 

several previous studies, various methods have been recommended to be applied. Because it has different performance. 

To assist in the selection of methods in the decision support system, a comparative study will be carried out on the use 

of 2 methods in the Decision Support System for smartphone selection with the FMCDM method whose results will be 

compared with the SMART method based on the results of previous studies [9] using the same parameters or criteria. 

The SMART (Simple Multi Attribute Rating Technique) method is a method that can solve multicriteria decision-

making problems. This method is a decision-making method developed by Edward in 1997 [10]. This multi-criteria 

decision-making technique is based on the theory that each alternative consists of a number of criteria that have values 

and each criteria has a weight that describes how important a criteria is compared to other criteria. This weighting is 

used to assess each alternative in order to obtain the best alternative [11]. Fuzzy Multiple Criteria Decision Making 

(FMCDM) is a decision-making method to determine the best alternative from a number of alternatives based on certain 

criteria. Criteria are usually in the form of measures, rules or standards used in decision making. The MCDM process is 

carried out in 3 stages, namely the preparation of situation components, analysis and synthesis of information. At the 

stage of compiling the components of the situation an estimate table will be formed which contains the identification of 

alternatives and specification of objectives, criteria and attributes [12]. In general, both methods are methods that both 

use several attributes or criteria that have weight values as the basis for decision making. 

In previous research, the Decision Support System using the FMCDM method can be implemented well in various 

cases including selection supplier case, namely A hybrid FMCDM model for selecting a sustainable supplier of forklift 

filters [13], performance evaluation case, The applying FMCDM method to the performance evaluation scores of 

industrial design courses [14], the selection ideal teacher case, namely the decision support for the selection of ideal 

teacher positions [15], and the managerial case, namely Sustainable risk management strategy selection using a fuzzy 

multi-criteria decision approach [16]. Meanwhile, the application of DSS using the SMART method includes: in the 

selection students case, namely Decision support system for selecting students to follow biological science olympiad 

using Simple Multi Attribute Rating Technique (SMART) method [17], in employ performance case, namely Employee 

performance evaluation Decision Support System with the SMART (Simple Multi-Attribute Rating Technique) method 

[18], and in the beauty business case, namely Implementation of Simple Multi Attribute Rating Technique method 

using Decision Support System concept (Case Recommendation Of Salon Place In Pematangsiantar City) [19]. Good 

implementation of the SMART and FMCDM methods in various cases in the decision support system sometimes makes 

the decision maker confused in choosing the method to use because all methods are considered good but the level of 

accuracy cannot be measured. So it is necessary to have preliminary learning regarding the comparison of several 

methods.  

Research that discusses the theme of comparing two or more methods has existed in previous studies, including: 

comparison of the SMART and MADM SAW methods of determining permanent employees [11], resulted in the 

conclusion that the results of the SAW method were closer to the specified standard values. Another research study is 

the sensitivity analysis of the SMART-AHP model with the SMARTER-ROC in the analysis of oil palm productivity 

policies [20] which resulted in the conclusion that the results of the SMARTER-ROC method were better because they 

had smaller sensitivity values than the SMART-AHP method. In other, namely comparative study of integrated 

FMCDM methodology including FAHP, WASPAS-F, EDAS-F and ARAS-F [21] which resulted an important finding 

of the study is that the ranking results of the proposed methods are consistent with each other. In research Comparison 

of the ELECTRE, SMART and ARAS Methods in Determining Priority for Post-Natural Disaster RENAKSI Priorities 

[22] wich resulted The correlation value of the ARAS method is greater than the ELECTRE and SMART methods. 

From the comparative research of several methods above, it is concluded that both the SMART method and the Fuzzy 

Logic method are considered the best. 

Research on Smartphone Selection Has Been Existing, Including Research Methodology: Prioritization of new 

smartphones using Topsis And Moora [23], the criteria used are 5 criteria: battery, camera, screen size, cost, and 

performance. The decision result of the two methods shows the same result, namely the Samsung smartphone, but has 

not yet explained which method has the best performance value. Another research is the Decision Support System for 

android smartphone selection using the Smarter and Topsis method [24], the criteria used are 4 criteria: brand, variant, 
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price, and specifications. The results of this study are that the value of user satisfaction responses to the results of the 

combination of the SMARTER and TOPSIS methods is measured using a Likert scale, which is 81%, and it has not 

concluded which method is the best among these two methods. 

Based on the above background, the main purpose of this study is to compare the application of the SMART and 

FMCDM methods in making decisions about choosing smartphones to be purchased by customers. The comparisons in 

this study are: 1) the differences and similarities between the two methods; 2) Result of selection decision; 3) 

Calculating the sensitivity value of the results. The results of the comparison in this study will provide a new theory, 

namely the best method between the SMART and FMCDM methods. The importance of comparing these two methods 

is to find out which method has better performance when applied to the case of SPK smartphone selection, and the 

performance of a method can be determined, one of which is by sensitivity analysis. The method that has the better 

performance can also be tried to apply to other troubleshooting cases. In addition, this study also aims to try to improve 

the performance of a method from the results of the comparison so that the method is considered feasible to be applied 

in solving various decision support problems. 

2.  Methodology 

This research focuses on one specific object and is limited to studying it as a problem, meaning that this research 

only applies to the analyzed cases. The research method can be described using a research framework with the 

following stages: 

 

1. Problem analysis. Analyze research problems based on previous research and the selection problem of 

smartphone selection by customers at Maju Jaya Cell Store. 

2. Analyze theory. Analyzing decision support systems in determining which smartphones are recommended for 

purchase by customers. 

3. Specify input:  

 

a. Criteria: Price, Screen Size, Battery Capacity, Operating System, RAM, Camera, dan Brand. 

b. Subcriteria: Very Good, Good, Enough, Less, dan Very Less. 

c. Alternative: specifications of each type of smartphone. 

 

4. Define processes: calculations with SMART and FMCDM.  

5. Setting the output: the ranking results of smartphones that will be recommended for purchase; comparison of 

results; and sensitivity analysis. 

6. Designing the DSS for smartphone selection. The design is made in the form of a framework to describe the 

work process of the SMART and FMCDM methods. 

7. Implementing the FMCDM method. The application of the application uses the same data as the data on the 

DSS for smartphone selection using the SMART method. 

8. Comparing the FMCDM method with the SMART method in smartphone selection. The comparison criteria 

are: 

 

a. The value of each criteria and sub-criteria for each alternative 

b. Weight value 

c. Normalization of weights 

d. Calculation process 

e. The calculation results 

f. Decision Standards 

 

9. Analyzing the research results, namely the results of the comparison of the performance of the FMCDM and 

SMART methods with the sensitivity analysis method. 

10. Make conclusions. Based on data or information obtained from the performance analysis of the SMART and 

FMCDM methods. 

 

The use of these two methods will be analyzed the comparison with a sensitivity analysis method to test the 

validity with regard to the relationship between the score and the criterion where the criterion is a free and direct 

measure of what the measurement wants to predict. 

A.  Problem Analysis 

The problem in this research, based on the results of previous studies, is the DSS for selecting smartphones using 

the SMART method [9]. Furthermore, using the same parameters will be tested using the FMCDM method to compare 

the results. The current system is: The customer selects several smartphones to be compared according to the desired 
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criteria. Furthermore, the sales department helps customers in making decisions about choosing a smartphone to buy. 

The weakness of the current system, buyers are sometimes still confused in determining which smartphone to buy, 

because usually the selection is only based on following trends without considering the ability and needs of smartphone 

use. 

The use of the SMART method in the DSS for smartphone selection in a previous research [9], the smartphone 

selection criteria are still static, where the criteria are only limited to 7 (seven) criteria, so that if there are new criteria 

they cannot be added. This of course results in the decision to choose a smartphone to be stiff and unable to adjust to the 

new criteria. In addition, if the criteria value for a smartphone that is entered has a good average value for each criteria, 

then most likely the result of the smartphone recommendation that should be purchased is a smartphone with these good 

criteria. This means that without the use of DSS, buyers can immediately determine the choice of smartphone that 

should be purchased only by calculating the total value of each criteria and selecting the highest value.  

According to Yeh and Chang 2009, SMART is one of the most applicable MCDM methods, and since the majority 

of the panelists are not familiar with the MCDM method, this method is simple. SMART has been successfully applied 

in MCDM problems, but this approach is ineffective when dealing with the ignorance inherent in linguistic assesment in 

decision making (Gu et al. 2012; Chen and Hou 2004) [25], so for linguistic assessment, the use of the Fuzzy MCDM 

method (FMCDM) can be applied because the variables used in FMCDM are linguistic variables. Furthermore, the 

Fuzzy Multi Criteria Decision Making (FMCDM) method is considered very appropriate for the problem of fuzzy 

(fuzzy or faint) criteria weights [26], for example, the variable price of Rp. 1.000.000,- can be said to be cheap, medium 

or expensive because human logic in looking at a phenomenon does not only consist of two values, one or zero, but is a 

multi-value logic gradually from zero to one (gradual) [27]. This Method has been widely adopted to model 

uncertainties in human decision-making. It also meritoriously resolves uncertainties in collecting data for MCDM. 

Several researchers have identified that the subjective vagueness of expert judgment can be dispensed by integrating the 

fuzzy set theory [28-32] with MCDM. 

Based on the problem analysis and research objectives, the problem formulation in this study is how to apply the 

SMART and FMCDM methods to the decision support system for smartphone selection at Maju Jaya Cell Store to 

make it easier for customers to choose the smartphone to buy based on the criteria set by the seller and the criteria used. 

different from the previous research criteria which will then be compared the results to draw a conclusion which is the 

best method between the two methods. 

B.  Theory Analysis 

In the theoretical analysis, the theories that underlie and relate to the research will be explained, which consists of 

the completion step using the SMART method, the FMCDM method and the sensitivity analysis to compare the results 

of the two methods. The theoretical basis is taken from various sources, especially from electronic media, namely 

electronic books, national and international journals. 

1.  SMART Method 

Here is the workflow of the SMART method [9]: 

1) Determining alternatives, criteria and sub-criteria.  

2) Give weight to each criteria. Granting weights with a scale of 0-100 values based on the priorities that have 

been inputted. 

3) Calculating the normalized criteria weights. The weight obtained will be normalized using equation (1) where 

the weight of each criteria obtained will be divided by the result of the sum of each criteria weight. 

 

              
  

∑  
                                                                      (1) 

 

Information: 

wj : the weight of a criteria. 

∑ wj: the total weight of all criteria 

 

4) Developing single attribute utilities that reflect how well each alternative is seen from each criteria. This stage 

is to provide a value on all criteria for each alternative. In this field an expert estimates alternative values on a 

scale of 0-100. Where 0 is the minimum value and 100 is the maximum value.  

5) Calculating the valuation / utility of each alternative with equation (2): 

 

  (  )     
(          )

(         )
                                                               (2) 

Information: 

ui(ai) : utility value of the 1st criteria for the i-criteria 

Cmax  : maximum criteria value 

Cmin   : minimum criteria value 
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Cout i  : the value of the i-criteria 

6) Calculating the value of the Final Result with Equation (3):  

 

 (  )  ∑     (  )
 
                                                                         (3) 

 

Information: 

 (  ): utility;  

  : normalization of weights 

7) Decided. If a single alternative is to be selected, then select the alternative with the greatest utility value. 

2.  FMCDM Method 

The following is the workflow for the FMCDM method [6,12], consisting of 3 steps: 

 

Representation of the Problem: 

 

1) Determining the purpose of the decision, represented by natural language or numerical values according to the 

characteristics of the problem. 

2) Determine alternative decisions. If there are n alternatives, then write A = {Ai | i = 1,2, ..., n}. 

3) Determining criteria. If there are k criteria, then it can be written C = {Ct | t = 1,2, ..., k}. 

4) Forming a hierarchical decision structure. 

 

Evaluation of Fuzzy Sets: 

 

1) Selecting a set of ratings for the criteria weights, and the degree to which each alternative matches the criteria. 

The set of ratings consists of 3 elements, namely: a) linguistic variable (x) which represents the weight of the 

criteria, and the degree of compatibility of each alternative with the criteria; b) T (x) which represents the 

rating of the linguistic variable; c) The membership function associated with each element of T (x). Next, 

determine the membership function for each rating using the triangle function.  

2) Evaluating the weights on each criteria and the degree of suitability of each alternative against the criteria. 

3) Aggregating the criteria weights, and the degree of suitability of each alternative and its criteria with the mean 

method. The use of the mean operator is formulated in Equation (4) as follows:  
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By substituting Sit and Wt with the triangular fuzzy number, Sit = (oit, pit, qit); and Wt = (at, bt, ct); then Ft
 
be 

approached as Equation (5):  
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With  iii ZQY ,,  as in Equations (6), (7), and (8):  
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Where, i = 1,2,3,…,n. 

Optimal Alternative Selection: 

 

1) Prioritizing alternative decisions based on the results of the aggregation for the ranking process alternative 

decisions using the total integral value method. If F is a triangular fuzzy number, F = (a, b, c), then the total 

integral value can be formulated as Equation (9) as follows: 
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The value  is the optimization index which represents the degree of optimism for the decision maker (0≤≤1). If 

the value of  is getting bigger, it indicates that the degree of optimism is getting bigger.  

2) Choosing the decision alternative with the highest priority as the optimal alternative. 

C.  Sensitivity 

The calculation of the sensitivity value is done to measure the accuracy of a value. The search for sensitivity values 

is carried out in three ways, namely [20]: 

 

1. Done by subtracting the results of the first alternative recommendation from the result of the second 

recommendation alternative, in general formulated in equation (10): 

 

Total Sensitivity = (Xa− Xb)                                                                  (10) 

Information: 

Xa = the value of the first alternative 

Xb = second alternative value 

2. Determination of sensitivity is done by dividing the results of the first recommendation alternative by the total 

number of alternatives. in general formulated in equation (11): 

 

Total Sensitivity = Xi/∑X                                                                    (11) 

 

Information: 

Xi = value of alternative - i 

∑X = alternative value 

3. Determination of sensitivity is done by summing the results of the first recommendation alternative with the 

results of the second recommendation alternative, then dividing it into two. In general formulated in equation 

(12): 

 

Total Sensitivity = ½ (Xa+ Xb)                                                            (12) 

 

Information: 

Xa = the value of the first alternative 

Xb = second alternative value 

3.  Results and Discussion 

A.  Implementation Phase 

The implementation phase starts from identifying the input data, then processing it with the FMCDM method, and 

ending with displaying the output of the implementation results. 

Input requirements consist of: 

 

1) Purpose of Decision: Selection of Customer Smartphone A. 

2) Alternative decisions are as follows, the alternatives are dynamic: 

 

a. Smartphone 1 – A1 : Oppo Mirror 5 

b. Smartphone 2 – A2 : Oppo Joy Plus 

c. Smartphone 3 – A3 : Asus Zenfone 2 Laser ZE500KG (16 GB) 

 

3) Criteria for Decision Making as follows, the criteria are dynamic: 

 

a. C1 : Price  

b. C2 : Screen Size   

c. C3 : Battery Capacity 

d. C4: Operating System 

e. C5 : RAM   

f. C6 : Camera 

g. C7 : Brand 
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4) Hierarchical Structure of the Problem. Fig 1. Shows Hierarchical Structure of DSS Smartphone Selection. 

 

 

Fig 1. Hierarchical Structure of the DSS Smartphone Selection 

The process requirement for this application is the SMART method and the FMCDM method. While the output 

requirements: a) Results of optimal alternative selection using the SMART and FMCDM methods in the form of 

ranking results, b) Comparative analysis results: similarities and differences between the SMART and FMCDM 

methods, c) The results of the sensitivity analysis of the two methods. 

B.  Analysis of Results 

1.  SMART Method 

1) Determine the criteria, sub criteria, the value of each criteria, and the weight of the criteria. Table 1. presents 7 

criterias, subcriteria, value, and weight of criteria on DSS Smartphone Selection. 

Table 1. Value and Weight of Criteria and Sub Criteria 

No Kriteria 
Nilai  Bobot (wj)  

1. Harga 

  

  

  

  

8700000 – 10699000 100 

30% 
6700000 – 8699000 80 
4700000 – 6699000 75 
2700000 – 4699000 50 
700000 – 2699000 40 

2. Ukuran Layar   
  

  

  

  

8" - 9.9" 75 

15% 
6" - 7.9" 60 
4" - 5.9" 50 
2" - 3.9" 40 

No Kriteria Nilai  Bobot (wj)  
3. Kapasistas Baterai 

 
  

  

  

3900mAh - 5199mAh 60 
5% 2600mAh - 3899mAh 25 

1300mAh - 2599mAh 10 
4. Sistem Operasi   

  

  

Lollipop 100 

20% KitKat 80 
Jelly Bean 75 

Marshmallow 60 
5. RAM    

  

  

4 GB 75 

5% 

3 GB 60 
2 GB 50 

1.5 GB 40 
1 GB 25 

< 1 GB 10 
6. Kamera   
  

  

  

  

20mp - 25mp 100 

15% 14mp - 19mp 75 
8mp - 13mp 60 
2mp – 7mp 40 

7. Merk    
  

  

  

  

  

  

Samsung 100 

10% 

Oppo 80 
Asus 75 

Lenovo 60 
Xiaomi 50 

Evercross 25 
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2) Normalization of the Criteria weights. Table 2. presents weight and normalization weight of criteria. 

Table 2. Normalized Criteria Weights 

No Criteria Weight (wj) Normalization 
1. Price 30% 0.3 
2. Screen Size 15% 0.15 
3. Battery Capacity 5% 0.05 
4. Operating System 20% 0.2 
5. RAM 5% 0.5 
6. Camera 15% 0.15 
7. Brand 10% 0.1 
 Σ wj 100% 1 

 
3) Assign the value of each criteria for each alternative based on table 1 and calculate the results of the assessment 

of each alternative using Equation (2). Table 3. presents calculation process reesult by using SMART method. 

Table 3. Calculation Results Using the SMART Method 

No Alternative Criteria 
Utility Value 

 

Normalization 

Wj 

The Final Result 

 

Recommendation 

1 
A1 – Oppo 

Mirror 5 

Price 75 0.30 
= (75x0.30) + (75x0.15) + 

(60x0.05) + (100x0.20) + 

(75x0.05) + (75x0.15)+ 

(25x0.10) 

= 74.25 

Be Considered 

Screen Size 75 0.15 
Battery Capacity 60 0.05 
Operating System 100 0.20 

RAM 75 0.05 
Camera 75 0.15 
Brand 25 0.10 

2 
A2 –  Oppo 

Joy Plus 

Price 100 0.30 

= (100x0.3) + (75x0.15) + 

(60x0.05) + (75x0.20) + 

(50x0.05) + (60x0.15) + 

(80x0.10) = 78.75 

Be Considered 

Screen Size 75 0.15 
Battery Capacity 60 0.05 
Operating System 75 0.20 

RAM 50 0.05 
Camera 60 0.15 
Brand 80 0.10 

3 

A3 – Asus 

Zenfone 2 

Laser 

ZE500KG 

(16 GB) 

Price 80 0.30 

= (80x0.3) + (80x0.15) + 

(100x0.05) + (75x0.20) + 

(80x0.05) + (75x0.15) + 

(100x0.10) = 81.25 

Recommanded 

Screen Size 80 0.15 
Battery Capacity 100 0.05 
Operating System 75 0.20 

RAM 80 0.05 
Camera 75 0.15 
Brand 100 0.10 

 

4) Determining Decision Value Standards. The rating limits start from 0 as the lowest range to 100 as the highest 

range, so in the end the eligibility of choosing a smartphone is measured with a value of 80-100 for the 

recommended category to be purchased, 60-79.99 for the considered category, and 0-59.99 for the category not 

recommended for purchase [32]. Table 4 presents the decision results using the SMART method, it can be seen 

that the results of the assessment of the Asus Zenfone 2 Laser ZE500KG (16 GB) smartphone are higher than 

the Oppo Mirror 5 and Oppo Joy Plus, so it can be concluded that the Asus Zenfone 2 Laser ZE500KG (16 GB) 

is recommended as the smartphone of choice for customers to buy. 

Table 4. Results of the SMART Method Decision 

No Alternative The Final Result Recommendation 
1 A1 – Oppo Mirror 5 74.25 Be Concidered 
2 A2 – Oppo Joy Plus 78.75 Be Concidered 
3 A3 – Asus Zenfone 2 Laser ZE500KG (16 GB) 81.25 Rekommended 

 

2.  FMCDM Method 

1) Determining criteria and subcriteria. Table 5. Shows for each criteria, it has the same subcriteria. 

Table 5. Criteria dan Sub Criteria 

No Criteria Sub Criteria Value 

1. Price 

Very Low 

Low 

Enough 

High 

Very High 

(0, 0, 0.25)  

(0, 0.25, 0.5)  

(0.25, 0.5, 0.75)  

(0.5, 0.75, 1)  

(0.75, 1, 1)  

2. Screen Size 

3. Battery Capacity 

4. Operating System 

5. RAM 

6. Camera 

7. Brand 
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2) Determine the Importance Rating of Each Criteria. The value on the importance rating in Table 6 is assumed to 

be equalized by the weight normalization value in the SMART method as shown in Table 2. 

Table 6. Rating of Interest for Each Criteria 

No Criteria 
Weight On 

SMART 

Sub Criteria 

On FMCDM 
Value 

1. Price 0.3 Very High (0.75, 1, 1) 
2. Screen Size 0.15 Enough (0.25, 0.5, 0.75) 
3. Battery Capacity 0.05 Very Low (0, 0, 0.25) 
4. Operating System 0.2 High (0.5, 0.75, 1) 
5. RAM 0.05 Very Low (0, 0, 0.25) 
6. Camera 0.15 Enough (0.25, 0.5, 0.75) 
7. Brand 0.1 Low (0, 0.25, 0.5) 

 

3) Determine the Suitability Rating of Each Alternative Against Each Criteria. The Suitability Rating of Each 

Alternative Against Each Criteria in Table 7. is assumed to equalize the weight normalization value in the 

SMART method as shown in Table 3. 

Table 7. Assumed Value of Each Criteria for Each Alternative 

No Sub Criteria On FMCDM Utility Value On SMART 

1. Very Less 0 – 20 

2. Less 21 – 40 

3. Enogh 41 – 60 

4. Good 61 – 80 

5. Very Good 81 – 100 

 
4) Calculating the Fuzzy Suitability Index Value of Each Alternative. Table 8 shows the Calculations Fuzzy 

Match Index for Each Alternative using equations (6), (7), and (8). 

Table 8. Fuzzy Match Index for Each Alternative 

No Alternative Criteria 

Utility 

Value on 

SMART 

Sub Criteria 

Value on 

FMCDM 

Fuzzy Match Index 

Y Q Z 

1 
A1 – Oppo 

Mirror 5 

Price 75 Good 
= ((0.75x 0.5) + 

(0.25x0.5) + 

(0x0.25) + 

(0.5x0.75) + 

(0 x 0.5) + 

(0.25x0.5)+ 

(0x0)) / 7  

= 0.14285 

= ((1x0.75) + 

(0.5x0.75) +  

(0x0.5) + 

(0.75x1) + 

(0x0.75) + 

(0.5x0.75) + 

(0.25x0.25)) / 7 

= 0.33035 

= ((1x1) + 

(0.75x1) + 

(0.25x 0.75) + 

(1x1) + 

(0.25x1) + 

(0.75x1) + 

(0.5x0.5)) / 7  

= 0.5982 

Screen Size 75 Good 
Battery  

Capacity 
60 Enough 

Operating  

System 
100 Very Good 

RAM 75 Good 
Camera 75 Good 
Brand 25 Less 

2 
A2 – Oppo 

Joy Plus 

Price 100 Very Good 
= ((0.75x 0.75) + 

(0.25x0.5) + 

(0x0.25) + 

(0.5x0.5) + 

(0x0.25) + 

(0.25x0.25) + 

(0x0.5)) / 7 = 

0.14285 

= ((1x1) + 

(0.5x0.75) + 

(0x0.5) + 

(0.75x0.75) + 

(0x0.5) + 

(0.5x0.5) +  

(0.25x0.75)) / 7 

= 0.3392 

= ((1x1) + 

(0.75x1) + 

(0.25x0.75) + 

(1x 1) +  

(0.25x0.75) + 

(0.75x0.75) + 

(0.5x1)) / 7  

= 0.5982 

Screen Size 75 Good 
Battery 

Capacity 
60 Enough 

Operating 

System 
75 Good 

RAM 50 Enough 
Camera 60 Enough 
Brand 80 Good 

3 

A3 – Asus 

Zenfone 2 

Laser 

ZE500KG 

(16 GB) 

Price 80 Good 
= ((0.75x0.5) + 

(0.25x0.5) + 

(0x0.75) + 

(0.5x0.5) + 

(0x0.5) + 

(0.25x0.5) + 

(0x0.75)) / 7 

= 0.125 

= ((1x0.75) + 

(0.5x0.75) + 

(0x1) + 

(0.75x0.75) + 

(0x0.75) + 

(0.5x0.75) + 

(0.25x1)) / 7 

= 0.33035 

= ((1x1) + 

(0.75x1) + 

(0.25x1) + 

(1x1) + 

(0.25x1) + 

(0.75x1) + 

(0.5x1)) / 7 

= 0.64285 

Screen Size 80 Good 
Battery 

Capacity 
100 Very Good 

Operating 

System 
75 Good 

RAM 80 Good 
Camera 75 Good 

Brand 100 Very Good 

 

5) Optimal Alternative Selection. This is done by calculating the total value of the integral based on equation (9), 

as shown in Table 9. The Total Integral value can be calculated based on the degree of optimism (0 to 1). 

Based on Table 9., it can be seen that the smartphone recommended for purchase by customers is the Asus 

Zenfone 2 Laser ZE500KG (16 GB) smartphone with the highest value for the parameter α = 0.5 to 1.0. 



     Comparative Study of SMART and FMCDM Methods in Smartphone Selection Decision Support System

10 Volume 13 (2021), Issue 4 

Table 9. Selection of Alternative Solutions 

No Alternative 

Total 

Integral 

Value 

(α = 0.1) 

Recommendation 

Total 

Integral 

Value 

(α = 0.5) 

Total 

Integral 

Value 

(α = 1.0) 

Recommendation 

1 A1 – Oppo Mirror 5 0.2593 Be Considered 1 0.3504 0.4642 Be Considered 2 
2 A2 – Oppo Joy Plus 0.2638 Rekommended 0.3549 0.46875 Be Considered 1 

3 
A3 – Asus Zenfone 2 Laser 

ZE500KG (16 GB) 
0.2535 Be Considered 2 0.35714 0.4866 Rekommended 

C.  Discussion of Results Analysis 

The final result of the calculation shows that both the SMART method and the FMCDM method give the same 

recommendation, namely the Asus Zenfone 2 Laser ZE500KG (16 GB) smartphone with the highest final result value, 

so it is advisable to customer A to buy a smartphone of this brand. Table 10 shows a comparison of the final result 

values. 

Table 10. Comparison of the Final Results of the SMART and FMCDM Methods 

Alternative 
The Final Result 

SMART Method (%) 

The Final Result FMCDM 

Method (α = 1.0) 

A1 – Oppo Mirror 5 0.7425 0.4642 

A2 – Oppo Joy Plus 0.7875 0.4687 

A3 – Asus Zenfone 2 Laser 

ZE500KG (16 GB) 
0.8125 0.4866 

  
Furthermore, Table 11 shows a comparison of the defferences calculation process of the two methods.  

Table 11. Comparison of the SMART and FMCDM Process Methods 

Method 
Sub 

Criteria 
Normalisasi Bobot Final Formula 

Range 

Value 
Decision Standard 

SMART 
Number 

Variable 

Variable Number: 

Weight / Total Total 

Weight% 

Final Result= 

 
 

0 - 100 

0 - 59.99: Not Recommended 

60 - 79.99: Be considered 

80 - 100: Recommended 

FMCDM 

Linguistic 

Variable 

and 

Number 

Variable 

Lunguistic Variables 

and Numbers: 

Importance Rating 

and Fit Rating 

Total Integral Value = 

 FIT


 

 

0 - 1 

Highest Total Integral Value as a 

recommen-dation for a decision 

(Do not use value range 

classification) 

 

In determining recommendations, both the final results of the SMART method and the FMCDM method are in the 

form of ranking. Where the results are sorted based on the total value of the largest to the smallest. Furthermore, 

measuring the accuracy of the calculation results using the SMART and FMCDM methods using sensitivity analysis 

with the results. From Table 12, it is known that the method that can be applied to the DSS for selecting smartphones on 

Maju Jaya Cell Store is the FMCDM method because it has the smallest average sensitivity value. The smaller the 

sensitivity value, the better.   

Table 12. Value of Sensitivity Analysis   

Sensitivity SMART Method FMCDM Method 
Way 1 0.025 0.0179 
Way 2 0.3468 0.3430 
Way 3 0.8 0.4776 

Average 0.3906 0.2795 

 

Previous research [11] on the comparison of Fuzzy SAW and SMART methods in determining permanent 

employees showed the same decision results, namely that there were 5 recommended employees and 7 employees who 

were not recommended. Meanwhile, to compare the decision results of the two methods, by calculating the difference 

between the standard value of the decision and the value obtained by each alternative. From the results of the 

calculation of this difference, it is found that the Fuzzy SAW method is closer to the standard determined decision value 

than the SMART method. So it can be concluded that the use of the Fuzzy SAW method in this case is better than the 

SMART method. 

Meanwhile, a similar comparison of previous studies on smartphone selection [23,24] shows the results of the 

decision to purchase the same smartphone, namely the smartphone of the same brand and type. However, both studies 

have not shown the best method decision results between the TOPISIS and MOORA methods [23] and between the 
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SMARTER and TOPSIS methods [24]. The results of the comparison of these methods only conclude that the 

combination of the two methods is good. This study has the advantages of previous similar studies, namely that it can 

be concluded that the better method to be applied is the Fuzzy MCDM method than the SMART method based on the 

calculation of the sensitivity value. 

4.  Conclusion 

The basic principle of the calculation process in both the SMART method and the FMCDM method is influenced 

by the value of each criteria and sub-criteria for each alternative value and does not depend on variables of interest or 

weight normalization. Both methods have a similarity, namely in determining the final result for a decision based on the 

ranking from the highest, so the smartphone recommended to buy is the one that has the highest final result value of the 

two methods, namely the same type of smartphone Asus Zenfone 2 Laser ZE500KG (16 GB). Whereas the difference 

between the SMART method and the FMCDM method is seen in the calculation process step, where the FMCDM 

method uses the total integral value based on the degree of optimism (α) while the SMART method does not. Based on 

the results of the sensitivity analysis, the FMCDM method is better than the SMART method with an average sensitivity 

value of 0.2795 which is smaller than the SMART method, namely 0.3906. The smaller the sensitivity value, the better. 

Likewise with the results of previous studies, a comparison of the SMART and Fuzzy SAW methods on the DSS 

for determining permanent employees [11], that the Fuzzy SAW method is better because the results are closer to the 

predetermined decision value standard compared to the SMART method. From the two comparisons above, it can be 

concluded that the application of fuzzy logic method both Fuzzy MCDM and Fuzzy SAW methods in an DSS can be 

applied better than the SMART method. 

From the results of the comparative analysis of the calculation process of the two methods, when viewed from the 

steps to solve, the SMART method is simpler than the FMCDM method, so the use of the SMART method can be 

applied to simple problem solving cases that do not use a lot of data, while the FMCDM method can be applied to 

problems more complex ones that require a lot of data and criteria. 

With this research, it can provide a new reference for further research, especially research on Decision Support 

Systems. Based on the results of the conclusions, this research can be tried to be further developed with other methods 

including using Artificial Neural Networks for later comparative analysis can be carried out with the methods that have 

been applied. 
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