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ABSTRACT 
 
This study aims to determine the needs and expectations that are most crucial 
for young passengers when evaluating bus transportation services. We compare 
opinions on several criteria to improve our understanding of what is required to 
gain a competitive advantage and to differentiate a bus transportation firm from 
its rivals. We propose a new hybrid multiple-criteria decision-making approach 
that combines fuzzy logic and stochastic multi criteria acceptability analysis. In 
this approach, passengers’ needs and expectations are weighted using the Kano 
model with fuzzy logic. The hybrid method used in this study also offers an 
approach to social sciences. The results obtained in this study identify the 
presence of multimedia facilities and card services that save money on trips and 
provide opportunities for free travel as the most important expectations for 
young passengers, while the cleanliness of buses and drivers obeying traffic 
rules have the lowest importance. 
 
Key words: Fuzzy Kano model, SMAA-2, bus firm, young passenger, MCDM. 

 
 
INTRODUCTION 
 
Sustainable improvement and long-term profitability can 
be achieved by effective management and efficient 
improvement of competitive advantages over rivals (Chen, 
2008). To achieve this, firms should accurately identify the 
expectations and needs of customers and respond 
accordingly (Zeithaml et al., 1996). Offers made by a firm 
should also be clearly differentiated from the offers of 
rivals for them to survive in a competitive market, 
especially service markets (Ukpere et al., 2012). 
Transportation, which is a sharply growing service sector, 
has a distinctively competitive nature, where firms have to 
determine passengers’ needs and expectations. The most 
important task is finding the criteria that passengers 
consider to be the most crucial. Effective and efficient use 
of resources, while also focusing on the needs and 
expectations of customers, determines the preferred brand 
in the market.  

To solve this problem, it is possible to use a method that 
can simultaneously handle multiple needs and 
expectations along with a priority ranking, as well as the 
effectiveness of these needs and expectations (the impacts 
according to passengers). Stochastic multi criteria 

acceptability analysis-2 (SMAA-2) determines the most 
probable preference ranking of alternatives, and gives the 
most preferred alternative according to the probability 
values using weighting information for needs and 
expectations. However, when evaluating alternatives to 
choose their preference, consumers are often imprecise, 
uncertain and subjective. Important errors can also be 
present in the evaluation. Fuzzy logic can be a successful 
tool for modeling this inadequate evaluation process and 
strengthening the comprehensiveness and reasonableness 
of decision-making processes of consumers (Zimmermann, 
1996).  

Fuzzy logic, introduced by Zadeh (1965), considers the 
ambiguity of concepts associated with subjective 
judgments by retaining the meaning of underlying latent 
constructs without losing analytic rigor (Li, 2013: 1610). 
Although fuzzy logic has been used frequently in 
engineering, its usage in social sciences has been rather 
scarce (Smithson and Verkuilen, 2006).  

Bus transportation is an important but rarely researched 
area of the transportation sector (Popovič and Habjan, 
2012). Therefore, this study aims to   determine the  needs  
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Table A1: Literature review for FKM and SMAA-2. 
 

Author Method Aim of study/ application field 

Hokkanen et al. (2000) SMAA-2 Firm selection for cleaning polluted soil 

Lahdelma and Salminen (2001) SMAA-2 Port location selection 

Lahdelma et al. (2002) SMAA-2 Waste treatment plant location selection 

Kangas et al. (2003) SMAA-2 Planning ecosystem management 

Kangas et al. (2006) SMAA-2 Strategic forest planning 

Lahdelma and Salminen (2006) SMAA-2 Cargo port location selection 

Lee et al. (2008) FKM and QFD Product life-cycle management 

Tervonen et al. (2008) SMAA-2 Elevator planning 

Tervonen et al. (2011) SMAA-2 Drug benefit-risk analysis 

Geng et al. (2011) DEA approach, FKM and 

non-linear programming 

Product–service system planning 

Aertsen et al. (2011) SMAA-2 Modeling method selection for forest resource productivity 

Bai and Li (2012) FKM Customer satisfaction evaluation of harvesters 

Lopez and Ramon-Jeronimo (2012) KM, fuzzy distances, and 2-
tuple fuzzy-linguistic model  

Management of customer-service logistics 

Vinodh et al. (2013) FKM Sustainability evaluation 

Yadav et al. (2013) FKM and QFD Customer satisfaction evaluation of a car profile 

Ghorbani et al. (2013) FKM, the fuzzy AHP and the 
fuzzy TOPSIS 

Supplier selection 

Wang (2013) FKM and TOPSIS Prioritizing smart pad design alternatives 

Tseng and Pu (2013) FKM and Taguchi Determining CNs and increasing customer satisfaction 

Shafia and Abdollahzadeh (2014) Fuzzy TOPSIS and FKM Service standardization system of Iran 

Wang and Wang (2014) Fuzzy AHP, FKM and zero-
one integer programming 

Determining optimal smart camera varieties for maximizing overall 
customer utility 

Chai et al. (2015) FKM Determining the effects of different cultural elements on user 
satisfaction 

 
 
and expectations that are the most crucial for passengers 
in evaluating bus transportation services. We compare 
opinions on several criteria to improve our understanding 
of what is required to gain a competitive advantage and to 
differentiate a bus transportation firm from its rivals. 
Uncertain and vague information resulting from subjective 
judgments can be modeled by fuzzy logic. For this purpose, 
we propose a new hybrid multiple-criteria decision-
making (MCDM) approach combining fuzzy logic and 
SMAA-2 in this study. In this approach, passenger’s needs 
and expectations are weighted using the Kano model (KM) 
with fuzzy logic. The KM, which was developed by Kano et 
al. (1984), provides an effective means of determining the 
weights of needs and expectations by evaluating the 
relationship between passenger satisfaction and service 
quality. To the authors’ knowledge, our hybrid model has 
not been used to evaluate this research question in the 
existing literature. Various applications of the methods 
used in this study can be found in the Appendix (Table A1). 
The results of this study may help the managers of bus 
firms to understand the preference criteria of passengers 
more accurately based on probabilities and impacts. As the 
priorities of passenger may differ according to which bus 
firm they prefer, the probabilities given in this study may 
encourage managers to see the passengers’ points of view. 

The hybrid method used in this study also offers a new 
analysis method for social sciences. 
 

 
MATERIALS AND METHODS 
 
SMAA-2 METHOD 
 
SMAA-2 method, which was developed by Lahdelma and 
Salminen (2001), is an MCDM support tool for decision-
making. In using this method, various criteria are 
compared using more than one alternative to find the best 
solution (Lahdelma and Salminen, 2001). The criteria 
effects are defined using reverse weighting space analysis 
to determine the probability distribution of the ranking of 
an alternative and the preference for an alternative in 
SMAA-2. Attributes are used to compare the alternatives 
with the criteria (Stewart, 1992). The most preferred 
alternative is found using weighting information. 
Preference information for decision makers (DMs) 
provides the criteria importance weightings (Stewart, 
1992). The experts for a given problem are identified as 
DMs in SMAA-2 method (Hokkanen et al., 2000; Lahdelma 
et al., 2002; Kangas et al., 2006; Tervonen et al., 2008; 
Aertsen et al., 2011). To rank the alternatives, we compute  
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Table 1: Kano evaluation. 
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Customer need 

Dysfunctional form of the question 

If the product/service provided to you does not work well, how do you feel? 

I like it 
that way 

It must be 

that way 

I am 

neutral 

I can live with 

it that way 

I dislike 

it that way 

I like it that way Q A A A O 

It must be that way R I I I M 

I am neutral R I I I M 

I can live with it that way R I I I M 

I dislike it that way R R R R Q 
 

Note: A, attractive attribute; O, one dimensional attribute, R, reverse attribute; I, indifferent attribute; M, must be attribute. 

 
 

Table 2: Single answer for KQ and multiple answers for FKQ. 
 

Variable 
KQ 

Like Must-be Neutral Live-with Dislike 

Functional X     

Dysfunctional    X  

 FKQ 

 Like Must-be Neutral Live-with Dislike 

Functional 80% 20%    

Dysfunctional   10% 30% 60% 
 

Note: KQ, Kano questionnaire. 

 
 
the rank acceptability (RankAcc) index, the central weight 
vector (CWV), and the confidence factor (CF). The RankAcc 
index determines the occurrence probability of the order 
of an alternative. The alternatives with the highest 
acceptability for the best ranks are the best alternatives 
(Tervonen and Figueira, 2006). The CWVs are the impact 
levels of the criteria that affect the rankings of the 
alternatives. The CFs are the reliability scores of the 
rankings (Lahdelma and Salminen, 2001). The algorithm 
for SMAA-2 can be found in the Appendix. 

The SMAA-2 approach uses a five-step process to 
identify the winner (Hokkanen et al., 2000): 1) Identify the 
decision alternatives (DAs) and the decision criteria (DC) 
to be used in the comparison; 2) Select the DMs to 
compare the alternatives, and determine the criteria that 
the DMs use to evaluate the alternatives; 3) Determine the 
preference information for each criteria weight according 
to the DMs; 4) Determine the RankAccindixes of the 
alternatives; and 5) Determine the CWV and the CF for 
each alternative's ranking. JSMAA, which is SMAA 
software, is used in this study for performing computation 
easily (Tervonen, 2012). 
 
 
Proposed hybrid approach 
 
The hybrid approach proposed in this study consists of the 
five steps. The most important step in the proposed hybrid 

method is selecting the alternatives to be compared and 
the DC to be used to compare the alternatives. If this step 
is implemented incorrectly, the remainder of the process 
could be useless and may waste both time and effort. 
Another important step in the process is selecting the DMs 
to decide the winning firm. The DMs should be chosen to 
ensure that they represent the preferences and the points 
of view of the target market. 

After this step, the criteria weightings are determined. 
To determine these weights, we use the fuzzy KM (FKM). 
The FKM divides product or service quality attributes into 
five categories: “must-be” attributes, “one-dimensional” 
attributes, “attractive” attributes, “indifferent” attributes 
and “reverse” attributes. The attributes described above 
are classified using the Kano questionnaire (KQ). For each 
attribute, the KQ contains a pair of functional (positive) 
and dysfunctional (negative) questions. Table 1 shows the 
DC are classified by combining the answers to the 
questions according to a 5 by 5 Kano evaluation table.  

In the traditional KM, the KQ provides only one option 
that reflects a respondent’s feelings about an attribute, 
such as “like” or “must-be”, in a crisp manner as shown in 
Table 1. By combining the two answers obtained from the 
KQ in Table 2, the DC can be classified according to Kano 
evaluation as shown in Table 1. For instance, if a 
respondent marks “like” for the functional question and 
“live-with” for the dysfunctional question as shown in 
Table 2, then the conclusion is “𝐴” (Table 1). Let   and   be  



 
 
 
 
the sets of positive and negative questions, let P= (p1, p2) 
and N = (N1, N2) be sets of  and  linguistic variables on and 
respectively used to construct a  evaluation sheet for a 
two-dimensional quality model, and let FSK, k = 1,2) be a 
sequence of random fuzzy samples on and (Lee and Huang, 
2009). 
For each sample FSk assign the linguistic variables Pi and Nj 
with normalized membership 

𝑚(𝑃)𝑘𝑖 , ( 𝑚(𝑃)𝑘𝑖 = 1)𝑝
𝑖=1 ,  

, and   

let and let Th be the sum 
of Sx,y over all cells x, y belonging to the h-th quality 
attribute h = M, O, A, I in the evaluation   

 sheet (Table 1) (Lee and 
Huang, 2009). 
After analyzing the results obtained from the fuzzy KQ 
(FKQ), the importance weights of the criteria are 
calculated using Equations (1) and (2): 
 

                        

(1) 
 
Where: 
 
C = 1, 2,….., m 
 

                                            (2) 

 
Where Tch is the h-th quality attribute of the c-th criteria, 
Wh is the important weight of the h-th quality attribute 
determined by the DMs, and Wc is the important weight of 
the c-th criteria. 
 
 
Application of the proposed model in the bus 
transportation sector 
 
The first step in applying our method is determining the 
target market to be studied. General marketing strategies 
tend to be ineffective with young consumers (Bao and 
Shao, 2002; Neuborne and Kerwin, 1999). Gil et al. (2012) 
observed the importance of studying and focusing on the 
youth market. Meyer (2001) discussed the formation of 
brand preferences among 15 to 25-year-olds in the context 
of the catch-them-young theory (Taylor and Cosenza, 
2002). However, despite the importance of this market, 
there is a little research on the preferences of young 
people with regard to bus transportation. Therefore, the 
target market in this study is young passengers. 

To identify the DC (passengers’ needs and expectations) 
and decision alternatives (bus firms’ alternatives), we 
performed a focus group study as proposed in Goss and 

Leinbach (1996). Three focus group sessions were 
performed until a consensus was established between 
participants. One trained moderator and the researchers 
asked participants to describe “the most important bus 
transportation expectations” in their own words. 
Participants were also asked to state their preferred bus 
firms. The focus group sessions lasted 45–60 min and were 
recorded to be transcribed later. The participants 
mentioned four main bus firms and 14 criteria for bus 
transportation expectations. The focus group sessions 
were conducted with 30 participants (14 females and 16 
males). Of the participants, 75% were 21 to 25 years old 
and the others were younger than 21. A total of 14 criteria 
were defined for this research (Table 3), and the four bus 
firms mentioned were chosen as DAs. 

The survey consists of three parts. The first part contains 
six questions on demographic factors and transportation 
habits. The second part contains positive and negative 
question pairs addressing the 14 decision criteria. The 
third part contains 14 questions on the attitudes of 
consumers in relation to the bus firms. The responses 
were measured using a five-point Likert scale (where 1 
indicates very bad and 5 indicates very good).  

A pilot study was performed to test the validity of the 
questionnaire. Twenty-six passengers (12 females and 14 
males; 11 aged 18 to 21 years, and 15 aged 22 to 25 years) 
reviewed the questionnaire to test for validity. The 
respondents were asked to comment on any problems that 
they had in understanding the questionnaire, which was 
subsequently thoroughly revised. 

The final questionnaire was distributed to 460 young 
passengers who completed it on a voluntary basis. 
Researchers were located at each main entrance to the bus 
station and changed their positions every three hours to 
reduce sample bias. The survey was administered for 
seven days between 9.00 a.m. and 9.00 p.m. Every fifth 
young passenger at each entrance was approached and 
asked their age to ensure that they fell into the target 
category before being asked to participate in the survey. 
There was an 84.5% response rate (389 valid responses). 
The probability of the phenomenon occurring was 
calculated as 0.50 and the probability of it not occurring 
was taken as 0.50. The sample error was 0.05 and the 
significance level was α = 0.05, meaning that the sample 
was appropriate according to Arya et al. (2012). The 
sample size was computed as 384 by considering that the 
population size was unknown. The sample size was found 
to be sufficient at the 95% confidence level. A statistical 
summary of the participants is given in Table 4. 

The questionnaire was investigated using Cronbach’s α 
coefficient to check whether the questions expressed a 
homogenous and internally consistent structure. The 
result was 0.90, indicating that the survey was reliable. 

Eleven young customers who were able to compare the 
four bus firmswere selected as DMs from among the 
questionnaire participants. In selecting the DMs, 
consideration was given to young customers who had used  



 
 
 
 

Table 3: Decision criteria (DC). 
 

Decision criteria Decision criteria description 

 
Presence of multimedia facilities 

 
Time to act performance of bus 

 
Large and comfortable seats 

 
Regular operation of air conditioning and ventilation systems 

 
Cleanliness of buses 

 
On-time performance of buses 

 
Be able to make reservations, buy tickets and cancel reservations using customer services 

 
Be able to make reservations, buy tickets and cancel reservations using internet services 

 
Full refunding of ticket price for cancellation 24 h before scheduled trip 

 
Careful placement of luggage 

 
Presence of transportation services in all provinces traveled 

 
Presence of a sufficient number of local services 

 
Drivers obeying traffic rules 

 
Presence of card services to save money on trips and provide opportunitiesfor free travel 

 

Note: , first criterion. 

 
transportation services from all four bus firms, who 
preferred to travel by bus, and who traveled by bus at least 
a month.  

The FKM is implemented first to find the important 
weights of the criteria. The sample space of 11 
questionnaires contains fuzzy sample FS = {1, 2, 3,….11}. 
To determine the service attribute type of the presence of 
multimedia facilities (C1) for DM1, a combination of the 
functional and dysfunctional questions is used to obtain a 
fuzzy result. We used the value (1) to mean “Yes” and (0) 
to mean “No”: 
 
P = {1, 1, 1, 0, 0} 
N = {0, 0, 0, 1, 1} 
 
In FKM, DM1 can prefer multiple options in the FKQ and 
can express their feelings for the multimedia attribute as: 
  

, 

. 

The 5×5 matrix  is generated by matrix multiplication of 

: 

 
 

𝑆 =

 
 
 
 
 
0.00 0.00 0.00 0.32 0.08
0.00 0.00 0.00 0.32 0.08
0.00 0.00 0.00 0.16 0.04
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 

 
 
 
 

 

 
 

 
The matrix T is formed as shown. For C1, DM1 has 0.48 
feelings associated with the indifferent attribute, which is 
more than the other attributes: 
 

. 

 
The matrix T is obtained by implementing the steps earlier 



 
 
 
 

Table 4: Profile of the study participants. 
 

Variable Category Frequency 

Gender 
Male 200 
Female 189 

   

Income 

0-1000 $ 200 
1001-1500 $ 100 
1501-2000$ 50 
>2000 $ 39 

   

Uses transportation services from all bus firms 
Yes 300 
No 89 

   

Frequency of bus travel 

Morethanonce a month 20 
Once a month 100 
Onceeverythreemonth 150 
Once a year 33 
Lessthanonce a year 76 

   

Age 
18-21 210 
22-25 179 

   

Most-usedtransportation 

Airline 44 
Bus 200 
Train 100 
Private car 45 

 
 

Table 5: Percentages of service attributes determined by each DM for the first criterion (C1).. 
 

Decision maker A O M I 

 
0.32 0.08 0.12 0.48 

 
0.00 1.00 0.00 0.00 

 
0.00 0.50 0.50 0.00 

 

0.00 0.00 0.00 
1.00 

 
0.36 0.24 0.16 0.24 

 
0.25 0.25 0.25 0.25 

 
0.25 0.25 0.25 0.25 

 
0.30 

0.00 0.00 
0.70 

 
0.00 0.70 0.30 0.00 

 
0.40 0.10 0.10 0.40 

 

0.00 0.00 0.00 
1.00 

 

Note: A, attractive attribute; O, one dimensional attribute, R, reverse attribute; I, indifferent attribute; M, 
must be attribute;, I indifferent attribute;  first decision maker. 

 
 
mentioned in the context of FKM. The results are 
presented in Table 5. According to this, the  values are 
calculated using Equation (1) for all criteria. Table 6 shows 
the results. 

Based on the results, the DMs determined the important 
weights of the “must-be”, “one-dimensional”, “attractive” 
and “indifferent” attributes to be 0.40, 0.30, 0.20 and 0.10, 
respectively. Accordingly, “must-be” is the most important  



 
 
 
 

Table 6:  values for criteria. 
 

Decision criteria A O M I 

 
0.15 0.28 0.17 0.40 

 
0.23 0.37 0.18 0.22 

 
0.13 0.55 0.09 0.23 

 
0.30 0.37 0.11 0.22 

 
0.27 0.59 0.11 0.03 

 
0.30 0.48 0.11 0.11 

 
0.25 0.62 0.04 0.09 

 
0.20 0.55 0.14 0.11 

 
0.11 0.61 0.20 0.08 

 
0.29 0.52 0.10 0.09 

 
0.07 0.55 0.11 0.27 

 
0.11 0.46 0.25 0.18 

 
0.23 0.73 0.03 0.01 

 
0.09 0.38 0.40 0.13 

 

Note: C1 first criterion; A, attractive attribute; O, one dimensional attribute, R, reverse attribute; I, 
indifferent attribute; M, must be attribute. 

 
 

Table 7: Importance weights of criteria. 
 

Criteria number Weight Normalized weight Criteria number Weight Normalized weight 

 
0.22 0.06 

 
0.29 0,07 

 
0.26 0.07 

 
0.28 0,07 

 
0.26 0.07 

 
0.30 0.08 

 
0.28 0.07 

 
0.24 0.06 

 
0.31 0.08 

 
0.25 0.07 

 
0.30 0.08 

 
0.32 0.08 

 
0.30 0.08 

 
0.24 0.06 

 

Note: C1 first criterion. 

 
 
attribute while “indifferent” is the least important 
attribute. Finally, the importance weight of the criteria is 
calculated using Equation (2) as shown in Table 7. 

The DMs attached the highest importance to the 
cleanliness of buses, on-time performance, reservations 
options   with   customer   services,   careful  placement   of  



 
 
 
 

Table 8: Rankings for four bus firms using criteria importance weight orders. 
 

Bus firms Rank 1 Rank 2 Rank 3 Rank 4 

 
0.00 0.01 0.99* 0.00 

 
0.00 0.00 0.00 1.00* 

 
0.19 0.80* 0.01 0.00 

 
0.81* 0.19 0.00 0.00 

 

Note: BF1 first bus firm;*preference probability of bus firms. 

 
 

Table 9: CWV and CF values for the four bus firms. 
 

Bus firms CF 

CWV 

              

 
0.00 0.18 0.08 0.09 0.06 0.01 0.02 0.02 0.03 0.06 0.02 0.17 0.11 0.00 0.17 

 
1.00 NA* NA NA NA NA NA NA NA NA NA NA NA NA NA 

 
0.20 0.23 0.07 0.08 0.06 0.01 0.03 0.02 0.04 0.05 0.02 0.16 0.10 0.00 0.13 

 
0.82 0.23 0.07 0.08 0.06 0.01 0.03 0.02 0.04 0.05 0.02 0.16 0.10 0.01 0.12 

 

Note: BF1 first bus firm; CF, confidence factor; CWV, central weight vector; * NA, not applicable. 

 
 
luggage and drivers obeying traffic rules. The DMs 
attached the least importance to multimedia facilities; 
transport services in all provinces traveled and card 
services. When the order of criteria importance is 
considered, the RankAcc index shows that BF4 has the 
highest probability (81%) of being ranked first out of the 
four bus firms, followed by BF3 (19%), and BF2 (0%) and 
BF1 (0%). Hence, using the order of criteria importance 
gives a firm ranking of BF4 > BF3 >BF2 > BF1 (Table 8). 
Thus, the DMs found that BF1 and BF2 will never be the 
most preferred bus firm. Besides, Table 9 shows the CWV 
and CF values.  

The CF values according to the bus firm rankings using 
the important order 
BF4 > BF3 >BF2 > BF1 are 0.82, 0.20, 1.00, and 0.00, 
respectively. It can be seen from Table 9 that the criteria 
impact level is not calculated for preferring BF2 in the 
fourth rank. The reason for this is that there is a zero 
probability of BF2 being ranked first, and thus this 
situation is not applicable. According to this measure, the 
confidence level for preferring with 81% probability is 
82%. For carrying BF4 to first rank DMs give high points to 
criteria and increase impact level of these. As shown in 
Table 9, the expectations that have the highest impact on 
the preference of BF4 are 1) the presence of multimedia 
facilities (C1) (23%), and 2) the presence of card services 
that save money on trips and provide an  opportunity  for  

free travel (C14) (12%). 
 
 
RESULTS AND DISCUSSION  
 
According to the results obtained in this study, we have 
determined that the presence of multimedia facilities and 
the presence of card services that save money on trips and 
provide an opportunity for free travel are the most 
important expectations for young passengers. These 
results reflect the nature of the youth market, which is 
innovative, familiar with technology, and open to new 
ideas (Yarmen and Sumaedi, 2016). Therefore, bus firms 
should focus on multimedia infrastructure and always 
monitor technological improvements to provide up-to-
date services to the youth market. The youth market also 
emphasizes marketing of loyalty programs. However, 
Campbell and Vigar-Ellis (2013) and An and Noh (2009) 
discussed loyalty programs as a factor for passengers to 
continue with a firm in spite of perceptions of low service 
quality. This finding implies that managers should improve 
marketing strategies to improve youth market loyalty. 

The cleanliness of buses and drivers obeying traffic rules 
are identified as criteria with the lowest importance for 
young   customers. Ulleberg  (2004)  also  mentioned  that 
Young   passengers  consider it  acceptable to ride with an  
unsafe driver. 



 
 
 
 

This study also has implications for environmental 
authorities, because there is an increasing preference for 
private cars over public transportation. This trend results 
in increased congestion, air pollution, road accidents, and 
excessive fuel consumption (Richardson, 2004). The 
results of this study could help reduce these problems by 
strengthening the youth market’s satisfaction with bus 
transportation, so that they choose to use public bus 
services rather than private car transportation (Cheng and 
Liu, 2012).  

To improve the representativeness of the sample, future 
research should increase the sample size, while samples 
with different demographics, psychographic and 
behavioral features should be analyzed to increase the 
generalization of the study. 

More criteria for bus transportation should also be 
evaluated in future research. Evaluating more criteria 
provides information to help managers improve marketing 
strategies in a more detailed manner. 

Other modes of transportation could also be evaluated 
and compared with this study’s findings using the 
proposed method.  

The bus transportation sector is very competitive, with 
big bus firms competing with each other and other modes 
of transportation such as airlines and trains. Therefore, 
managers should evaluate the big picture, and define and 
compare all the expectations and needs of their passengers 
to determine the dominant expectations from passengers’ 
points of view. Different markets have different priorities 
for determining preferred brands. The youth market is a 
promising and rapidly growing market for service sectors, 
including bus transportation. This study provides a 
diagnostic approach and guidance for bus firm managers 
to determine the expectations and needs of the youth 
market. This may help managers focus on and improve 
their services relative to the most important criteria of the 
youth market. Furthermore, the method used in this study 
creates an opportunity for social sciences researchers to 
treat uncertainty, ambiguity and vagueness in subjective 
service evaluation, and demonstrates that SMAA-2 can be 
used effectively in customer studies as well as, in 
production, planning and logistics studies. 
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