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ABSTRACT 
 

It is commonly recognized that music is the only source of stress reducing in the Stressful age, but the using 
rate of native and non-native music is always Low. Based on native and non-native music’ characteristics, in 
this paper, first, factors effective in evaluation of native and non-native music are identified using the literature 
and categorized in four groups: technical, environmental, economic and social. Next, using Delphi method, the 
criteria related to the factors were selected for native and non-native music. Accordingly, some of the criteria 
identified using previous studies were omitted. Using the criteria and fuzzy AHP composition of native and non-
native music was identified. On the basis of the results, Very High, High, Medium, Low and Very Low using in 
the native and non-native music. It is hoped that this paper will help stressful people to implement different 
corresponding measures. A case study is presented where this model measures and validates at the Islamic Azad 
University. 

 
Key words: Native, non-native, music, Fuzzy Analytical Hierarchy process. 
 
Introduction 
 
 The Indigenous Music is often considered as the language of emotion and one of the oldest held views is 
that Indigenous Music arises principally from human communication—a performer delivers some message to a 
receptive listener. This message is supposed to be an emotional one and this emotional communication are 
postulated to be the principal purpose of Indigenous Music (Chang, N-B., 2008). In an extensive review of 
indigenous music performance (Hofman K, 2009), the analysis of communication accuracy showed that 
professional indigenous music performers are able to communicate basic emotions (e.g., happy, sad, anger) to 
listeners with an accuracy almost as high as in facial and vocal expression of emotions. Further, there is 
considerable empirical evidence supporting the statement that emotion is an integral part of a musical 
experience (Pereira Jr AO, 2008). But are musically induced emotions similar to other emotional experiences 
(Farahani RZ, 2007)? An early EEG study (Omer AM, 2004) demonstrated a characteristic difference in cortical 
brain activation patterns: positive musical excerpts produced a more pronounced lateralisation towards the left 
fronto-temporal cortices, whereas negative musical excerpts produced a right fronto-temporal activation pattern. 
This early result is supported by recent studies showing that left frontal areas are involved with the processing of 
positive music and right frontal areas with the negative music (Yuan, J-H., 2008; Resnier, M., 2007; Blinc, R., 
2007). Similar frontal asymmetry is well reported for the processing of affective visual stimuli (Soytas, U., 
2006; Bilgen, S., 2008). 

The last 30 years have produced a veritable plethora of research examining the effects of indigenous music 
on consumer perception and behaviour (North and Hargreaves, 1997). Particular emphasis has been placed on 
‘‘indigenous’’ music designed to create commercial environments that ‘‘produce specific emotional effects in 
the buyer that enhance his purchase intentions’’ (Kotler,1973/74). Previous research has shown that indigenous 
music influences the perception and behavior of customers and staff in a variety of ways, many of which have 
direct implications for revenues, gross margins, and profits (Yuan J-H, 2008; Bilgen S, 2008; Fung WY, 2006; 
Yu ¨ sel, 2008; Resnier M, 2007; Jovanovic M, 2009; Vera I, 2007; Klevas V, 2007). Yet, despite the abundance 
of research demonstrating that indigenous music affects perception, behaviour, and overall financial 
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performance, little is known about whether managers of retail shops, hotels, restaurants, pubs, nightclubs, etc. 
think music affects their patrons and their ‘‘bottom line’’. In short, academic research now clearly implicates 
indigenous music as an important tactical variable for managing customer behaviour, but it is not yet clear 
whether managers in the service sector are aware of these implications, or whether they still view music as an 
ineffectual or benign aspect of commercial environments (Yuan J-H, 2008; Bilgen S, 2008; Resnier M, 2007). 

Reviewing native and non native music portfolio is a major issue as well as a driving force of the discussion 
on stress decreasing. Developing evaluation criteria and methods that reliably measure portfolio of native and 
non native music is a prerequisite for selecting the best alternative, identifying native and non native music 
portfolio, informing design makers of the integrated performances of the alternatives and monitoring impacts on 
the social environment. The multiplicity of criteria and measuring tools being developed in this fast-growing 
field shows the importance of the conceptual and methodological work in this area. The development and 
selection of criteria require parameters related to the reliability, appropriateness, practicality and limitations of 
measurement. The used criteria to evaluate the Islamic azad university in the literatures mainly divide to four 
aspects: technical, economic, environmental and social criteria, which are summarized in Table 1. 

 
Table 1: The typical evaluation criteria of native and non native music. 

Aspects Criteria Literatures 

Technical 

Efficiency [11,13,30,35–44,77,87] 
risk efficiency [29,44,76] 
Primary risk ratio [29,45,76,82] 
Safety [29,39–42,45,76,83,86] 
Reliability [39–44,80,81,84] 
Maturity [29,82,84] 
Others [13,29,40,41,43,83–85] 

Economic 

Education cost [11,13,29,30,35–45,74,76–78,83–87,92] 
Operation cost [30,39–44,74,76,84,85,87,92] 
Tool cost [11,38,40–43,77,78,87] 
University  cost [30,35–37,77,83,87] 
Net present value (NPV) [29,45,88–90] 
Payback period [13,29,45,88] 
Service life [30,36,76,85] 
Equivalent annual cost (EAC) [29,45,88,91] 
Others [11,39–42,44] 

Environmental NO x emission [11,29,36–38,45,76,79–81,83,92] 
 CO 2 emission [11,29,30,35–38,45,76–85,87,88,92] 
 CO emission [29,45,76] 
 SO 2 emission [11,38,74,78–81,83] 
 Particles emission [78–82] 
 Non-methane volatile organic compounds (NMVOCs) [79–81] 
 Land use [29,45,76,84–86] 
 Noise [29,35,36,76,77,80–82,86,87] 
 Others [13,44,74,84,85,90,91] 

Social 

Social acceptability [78,80,81,84] 
Job creation [13,36,38,80–82,86,89,90] 
Social benefits [13,39–42] 
Others [11,29,40–42,45,76,78,80,82] 

 
Materials and Methods 

 
Since this research gathers criteria and alternatives to make decision making on native and non native music 

selection in Islamic Azad University an applied research in terms of its objective. But, in terms of method, since 
criteria analysis and decision making are done by describing criteria and alternatives, the research is descriptive-
analytical.  

First, using library research method, valid databases were searched and literature on the subject was 
extracted and initial decision making criteria were identified. The identified criteria were categorized into four 
groups: technical, economic, social and environmental and were submitted through Delphi questionnaire o 
experts and authorities who were asked to either approve or reject the criteria. Furthermore, the experts and 
authorities were asked to add their own identified criteria to the questionnaire if not already included. Final 
criteria were selected using filled-out questionnaires and used in another questionnaire repaired using Fuzzy 
AHP. 
  Delphy and Fuzzy AHP Methods that are used for data analysis in this study are standard methods, so there 
are not require checking their validity and reliability. 
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The population included all the experts and authorities related to music in the Islamic Azad University. 
Sample was selected randomly from the population. Of the 120 distributed questionnaires, 110 questionnaires 
were completed and returned. 

 
Introduction To FAHP: 
 
Fuzzy Numbers:  
 
 Fuzzy numbers are in fact natural generalizations of ordinary numbers. An ordinary number like  can be 
shown with the following membership function: 
 

 
 
Therefore, any real number can be stated as a fuzzy number. The simplest fuzzy numbers are triangular 

fuzzy Numbers (Jafari Samimi et al, 2010). 
We define a fuzzy number M on R  to be a triangular fuzzy number if its membership function 

 is equal to: 

 

 
 
The Triangular fuzzy numbers can be expressed by (l,m,u). The parameters l, m, and u respectively, 

indicate the smallest possible value, the most promising value, and the largest possible value that describe a 
fuzzy event (Ertug rul & Karakas oglu, 2009). 

There are various operations on triangular fuzzy numbers.But here, two important operations used in this 
study are illustrated. If we define, two positive triangular fuzzy numbers (l1 ,m1 ,u1) and (l2 ,m2 ,u2) then: 
 

 
 

 
 
Fuzzy AHP: 

 
AHP is one of the well-known multivariate decision making method invented by Saaty in 1970s. Indices 

may be qualitative or quantitative. AHP is based on pairwise comparisons. In this method, decision-maker forms 
a hierarchical decision tree and determines its indices and options. Then, s/he makes some pairwise comparisons 
and determines the weight of each factor in comparison with rival ones (saaty, 1980).  

Traditional AHP, as exact values are assumed for various options of the decision-maker (Wang & Chen, 
2007), is problematic in dissonant comparisons and cannot do pairwise comparisons at the state of uncertainty 
(Deng, 1999). For removing this problem FAHP was devised which is more reliable for making decisions 
provided that distance judgment replaces spot judgment (Kahraman et al, 2003). 

The traditional AHP method is problematic in that it uses an exact value to express the decision maker’s 
opinion in a comparison of alternatives (Wang & Chen, 2007). And AHP method is often criticized due to its 
use of unbalanced scale of judgments and its inability to adequately handle the inherent uncertainty and 
imprecision in the pair-wise comparison process (Deng, 1999). To overcome all these shortcomings, FAHP was 
developed for solving the hierarchical problems. Decision makers usually find that it is more confident to give 
interval judgments than fixed value judgments. (Kahraman et al., 2003). 

 In this study the extent FAHP is utilized, which was originally introduced by Chang (1996). Let X = {x1, 
x2, x3,...,xn} an object set, and G= {g1, g2, g3, ..., gn} be a goal set. According to the method of Chang’s extent 
analysis, each object is taken and extent analysis for each goal is performed respectively. Therefore, m extent 
analysis values for each object can be obtained, with the following signs: 
 

 



103 
Adv. in Nat. Appl. Sci., 6(2): 100-109, 2012 
 

 

 

where all are Triangular fuzzy numbers.The steps of Chang’s extent analysis (Chang, 

1996) can be given as in the following: 
Step 1. The value of fuzzy synthetic extent with respect to the ith object is defined as 

 

 
 

To obtain , the fuzzy addition operation of m extent analysis values for a particular matrix is 

performed such as 
 

 
 

and to obtain , the fuzzy addition operation of  values is performed 

such as 
 

 
 
Step 2. As  and are two triangular fuzzy numbers, the degree of possibility 

of  is defined as 

 

 
 
Fig.1(Chang, 1996) illustrates Eq. (10) where d is the ordinate of the highest intersection point D between 

µMl and µM1. To compare M1 and M2, we need both the values of V(M1 ≥ M2 ) and V(M2 ≥ M1 ). 
Step 3. The degree possibility for a convex fuzzy number to be greater than k convex fuzzy Mi (i = 1,2, ..., 

k) numbers can be defined by 
V(M ≥ M1, M2, …, MK)=V[(M ≥ M1) and  (M ≥ M2) and….and(M ≥ MK)]= Min V(M ≥ Mi) , i= 

1,2,3,…,k                                                                                            

Assume that d(Ai) = min V(Si ≥ Sk ) for k =1, 2, ... ,n; k  i. Then the weight vector is given by 
 

                                                          

where A i (i =1, 2, ... , n) are n elements. 
 
Step 4. Via normalization, the normalized weight vectors are: 

 
         where W is a non-fuzzy number. 

 
Fig. 1: The intersection between two triangular fuzzy numbers (M1 & M2). 
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Data Analysis:  
 
Evaluation criteria were prioritized using FAHP.  
The questionnaires were distributed among the sample. 93 questionnaires out of the 110 ones were filled 

out and returned. AHP is a standard method for prioritization so in this method it does not need to evaluation of 
reliability and validity. 

 
Prioritization Of Native And Non Native Music Types Evaluation Criteria Using FAHP:  
 
 Data analysis stages were as follows:  

When linguistic variables were changed into triangular fuzzy numbers, geometric mean of data was 
calculated and integrated fuzzy data was obtained 
 
Table 2: a comparison of effective criteria in utilizing types of native and non native music. 

 S1 S2 S3 S4 
S1 1 1.00 1.00 0.11 1.16 9.00 0.11 2.79 9.00 0.13 1.79 9.00 
S2 0.11 0.86 9.09 1.00 1.00 1.00 0.20 2.73 9.00 0.14 1.75 9.00 
S3 0.11 0.36 9.09 0.11 0.37 5.00 1.00 1.00 1.00 0.11 1.09 8.00 
S4 0.11 0.56 7.69 0.11 0.57 7.14 0.13 0.92 9.09 1.00 1.00 1.00 

S1: Economic criteria  
S2: Environmental criteria 
S3: Social criteria  
S4: Technical criteria   
 
 Next, Si vector was calculated. Si vector is the result of multiplication of the two following vectors:  

The first vector is the sum of fuzzy number factors in each row.  
The second vector is the sum total of triangular numbers of the above matrix as inversed. The vector is 

equal in calculation of all Sis. The inverse of a triangular number is estimated as follows:  
If aij=(l,m,u) is a triangular fuzzy number, its inverse will be  

 

)/1,/1,/1(1 lmuaij   

 
Therefore, Si vectors were calculated as follows:  

 
 
 
 
 
 
 

 
 

 
Comparison of Si vectors in fuzzy AHP algorithm is as follows:  
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 In The next step the values of d(I) are calculated as follows: 

 
 
 
 
 
 
 
 

Final matrix will be as follows: 
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Based on FAHP priority of the four criteria, prioritization is as follows: 
 

Table 3: final matrix of criteria prioritization using FAHP. 
Criteria Weight (Line Mean) Criteria  
0.256 S1 
0.255 S2 
0.245 S4 
0.244 S3 

So,  
S1: Economic criteria  
S2: Environmental criteria 
S4: Technical criteria   
S3: Social criteria  

 
Indices Prioritization Per Identified Criteria:  

 
When effective factors were weighed and prioritized in utilization of native and non native music resources, 

the identified indices were evaluated as per identified criteria.  
Accordingly, on the basis of the above fuzzy algorithm, prioritization of the indices as per economic criteria 

is as follows:  
S1: education cost  
S2: native music  
S3: university cost  
S4: non native music  
S5: Refund 
S6: Services Life  
S7: EAC  
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Table 4: Prioritization of economic criteria using FAHP. 
Weight of Indices (Line Mean) Indices  
0.1411 S5 
0.1418 S2 
0.1429 S3 
0.1429 S4 
0.1436 S7 
0.1438 S6 
0.1438 S1 

  
Accordingly, on the basis of the above fuzzy algorithm, prioritization of the indices as per Environmental 

criteria is as follows: 
 

Table 5: Prioritization of Environmental criteria using FAHP. 
Weight of Indices (Line Mean) Indices  
0.2026 S1 
0.2014 S2 
0.2007 S3 
0.1984 S4 
0.1971 S5 

S1: NOx emission 
S2: CO emission 
S3: SO2 emission 
S4: music use 
S5: Noise 

 
On the basis of the above fuzzy algorithm, prioritization of the indices as per Social criteria is as follows: 
 

Table 6: Prioritization of Social criteria using FAHP. 
Weight of Indices (Line Mean) Indices  
0.3144 S3 
0.3358 S2 
0.3498 S1 

S1: Social acceptability 
S2: Job creation 

S3: Social benefits. 
 
Accordingly, on the basis of the above fuzzy algorithm, prioritization of the indices as per Technical criteria 

is as follows:  
 
Table 7: Prioritization of Technical criteria using FAHP. 

Weight of Indices (Line Mean) Indices  
0.2026 S1 
0.2014 S2 
0.2007 S3 

S1: Efficiency 
S2: Safety 

S3: Reliability. 
 

In order to finally weigh types of music in the Islamic Azad University, risk type priority matrix per criteria 
(tables 4 to 7) is to be multiplied by criteria priority matrix (table 3). 

  

 
 
By virtue of the results, Very High, High, Medium, Very Low and Low stress in the native and non native 

music in Islamic Azad University with the above weight means may be prioritized respectively in prioritizing 
native and non native music in the Islamic Azad University.  

 
Discussion and Conclusion: 
  

Fuzzy set theory introduced by Zadeh in 1965 [130] can just solve the problem and it play a significant role 
in this kind of decision situation. The combination of MCDA methods and fuzzy set theory [131] has been 
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applied in many systems in addition to energy systems (Doukas HC, 2007; Lee SK, 2008; Wang J-J, 2008; 
Mamlook R, 2001 Mamlook R, 2001; Goumas M, 2000; Wang J-J, 2008). 

The evaluation and calculation in the native and non native music decision-making is usually obtained in a 
MCDA method. It is necessary that a few different styles of MCDA methods are applied to get the ranking 
orders of stressful factor’ alternatives and the validity in MCDA methods is verified. It is believed that the 
results obtained by the aggregation methods are more rational and more aggregation methods will aid in the 
native and non native music decision-making in the future. 
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