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Abstract— our research is meant to discover the weaknesses, to 

find a practical solution and to improve the performance of the 
public transport sector by improving the performance of regional 
urban operators. For this reason, we have developed a model of 
performance that which ensures the comparisons between 
different operators working in similar conditions. This step is 
running by method of multi-criteria decision, appointed, 
Evidential Reasoning Approach (ER). This approach is proposed 
to deal with uncertain decision knowledge in multiple-attribute 
decision making (MADM) problems with both quantitative and 
qualitative attributes under uncertainties. It has been developed 
for supporting such decision analysis and the kernel of ER 
algorithm is based on the framework of the evidence combination 
rule of the Dempster–Shafer (D–S) theory. 

Keywords—Evidential Reasoning Approach; Intelligent 
Transport System; Data Fusion; Decision Support System; 
Information and knowledge Management; 

 

I. INTRODUCTION  

The field of road transport in Tunisia is very large, giving 
the diversity in institutional authorities and the different urban 
companies operators. The major concerns of the public 
operators converges for some theme for examples, ensuring 
the easy access to different functions of the city as well as the 
displacement of persons and goods, reducing the individual 
motor vehicle transport and limiting the adverse traffic effect 
on human health. Therefore, the public urban transport has an 
important role to play in the implementation of these policies, 
but the public transport sector in Tunisia knows a series of 
very serious economic difficulties and financial crisis 
preventing the sustainable development. The performance 
analysis has become an essential element in the public 
transport companies. However, the performance concept is 
extended. It covers at the same time; the costs, the transport 
quality, the user satisfaction and the financial results. Also, the 
establishment of evaluation indicators and monitoring service 
utility helps us to ensure good governance in resources 
management and to control expenditure budget. In this 
context, we examined the scope and objectives of the transport 
policy in urban planning area, for the development of a model 
of competition between various regional public transport 
operators. This step is managed by specific decision tools 
appointed, Evidential Reasoning Approach. ER approach is a 
multi-criteria decision making (MCDM) method that helps the 

decision-maker facing a complex problem with multiple 
conflicting and subjective criteria. Several papers have 
compiled the ER success stories in the field of transport. The 
research of [1], they proposed an algorithm to conduct the 
navigational risk assessment of an Inland Waterway 
Transportation System (IWTS). The application of [2], they 
developed a unified approach to model and merge the 
detections coming from various kinds of sensors with prior 
knowledge about target location derived from topographical 
elements. They showed the ER approach provided an efficient 
measurement for data association between tracks and 
detections. 

II. EVIDENTIAL REASONING APPROACH 

Many decision problems in engineering and management 
involve multiple attributes of both a quantitative and 
qualitative nature. Several techniques have been emerged to 
solve the problem of decision making with multiple attributes 
data. The well-known method, we indicated the evidential 
reasoning, it uses an evidence-based reasoning process to 
reach an adequate decision, which differs from traditional 
MCDA methods. The ER approach has recently been 
developed on the basis of decision theory in different several 
disciplines, including decision sciences (in particular utility 
theory), artificial intelligence, statistical analysis, fuzzy set 
theory, and computer technology [3, 4, 5]. It has been used to 
support various decision analysis, assessment and evaluation 
activities such as environmental impact assessment [6] and 
organizational self-assessment [7] based on a range of quality 
models. The motivation of using a distributed assessment 
include that it can include a large number of criteria having 
both a quantitative and qualitative nature. First, the ER 
approach is the only method so far capable of handling 
MCDM problems with uncertainties and hybrid data, and it 
describes and handles uncertainties by using the concept of the 
degrees of belief with a simplicity and practicality algorithms. 
Second, traditional ways of conducting such assessments and 
surveys include the use of average scores as performance 
indicators. However, an average score does not provide 
sufficient information on the diversity of the performances of 
public transport operators, nor can it indicate where the 
operators are doing well and where it needs to improve if its 
average performance is acceptable. Therefore strengths and 
weaknesses need to be identified separately to supplement 
average scores [6]. Finally, these types of problems associated 



with other methods causes serious problems in decision 
making. For example, when we add another or new attributes 
of economic criteria with coverage rate and investment (as 
been indicated in the table 1) it can be seen that the ranking of 
the attributes in terms of their importance will be changed. 
The issues as mentioned can be addressed by using Evidential 
Reasoning Approach. For our application, we attempt to 
evaluate the performance of company public operators in 
Tunisia urban, it involves multiple criterions such as, 
economic, quality of service, effectiveness, efficiency, which 
the sub attributes are quantitative and qualitative in nature. 
Numerical data which uses numbers is considered as 
quantitative data and can be measured with 100% certainty 
[8]. On the contrary, qualitative data is descriptive in nature, 
which defines some concepts or imprecise characteristics or 
quality of things. This type of data can‟t describe a thing with 
certainty, since it lacks the precision and inherits, ambiguity, 
ignorance, vagueness. It is difficult to measure the quality of a 
thing with 100% certainty [9]. Examples of qualitative data 
associated with in choosing a best performance are 
information, reducing the congestion, and environmental 
impacts, shown in the table 1. Therefore, for assessing 
different qualitative attributes, different sets of evolution grade 
may need to be defined to facilitate data collection such as 
Worst (W), Poor (P), Average (A), Good (G), and Best (B). 
Hence, belief structure is used to design a subjective model 
assessment with uncertainty for these linguistic evaluation 
grades. For example, an expert may sate that he is 50% sure, 
as the efforts that have been made by transport public 
operators to reduce environmental impacts, as it is good, and 
30% sure it is best, in the statement, good and best denote 
distinctive evaluation grade, and the percentage values of 50 
and 30 are referred to as the degrees of belief.  The assessment 
can be expressed as the following expectation: 

Y(environmental impacts)={(good,0.5), (best, 0.3)              (1)                                                                                      

Where Y(environmental impacts) stands for the state of the 
rolling stock‟s, and the real number 0.5 and 0.3 denote the 
degree of belief of 50% and 30%, respectively. Note that 
expectation (1) describes an incomplete assessment as its total 
degree of belief is 0.5+0.3 <1. Incomplete assessment are 
likely to acquire in real life decision problems and may result 
from the lack of data and evidence (incompleteness) or the 
inability of the assessor to provide precise judgments 
(imprecision) due to novelty and complexity of the problem in 
question. 

A. Basic Evaluation Framework 

One of the critical tasks of developing a decision support 
system is to acquire information and to represent them in 
appropriate format so that it will feed into a model. Since ER 
approach employs belief structure to acquire knowledge, 
appropriate information should be selected to feed the ER 
algorithm, which is used to process the information.  
Suppose there are L basic attributes ei(i=1,…,L) associated 
with a general attribute Y. Define a set of L basic attributes as 
follows: 
 

 
 

Suppose the weights of the attributes are given by 
                                            

 

where iw  is the relative weight of the i-th basic attribute (ei) 

with 0 1iw  . Suppose N distinctive evaluation grades are 

defined that collectively provide a complete set of standards 
for assessing an attribute, as represented by 
 
                                                                                                (2)                                                                                                 
The evaluation grades are mutually exclusive and collectively 
exhaustive and hence, they form a frame of discernment in D-
S terminology. A degree of belief is associated with each 
evaluation may be mathematically represented as the 
following distribution: 
 
                                                                                                (3)                                                                                  
  
Denotes that the top attribute y is assessed to grade Hn with the 
degree of belief βn. In this assessment, it is required that: 

                                                                                                (4) 

 If βn,i=1,

 

the assessment is complete and if it is less than one 
then the assessment is considered as incomplete. If βn,i=0,  
then the assessment stands for complete ignorance. The 
incompleteness as mentioned occurs due to ignorance, 
meaning that belief degree has not been assigned to any 
specific evaluation grade and this can be represented using the 
equation as given below. 

                                                                                                (5)                                                                                                   
 
Where, βH is the belief degree unassigned to any specific 
grade. If the value of βH is zero then it can argued that there is 
an absence of ignorance or incompleteness. If the value of βH 
is greater than zero then it can be inferred that there exists 
ignorance or incompleteness in the assessment. 

 

B. Attribute aggregation using ER algorithm 

 
The degrees of belief as assigned to the evaluation grades 

of the attributes need to be transformed into basic probability 
masses (mn,i). Basic probability mass measures the belief 
exactly assigned to the n-th evaluation grade of an attribute. It 
also represents how strongly the evidence supports n-th 
evaluation grade (Hn) of the attribute. The transformation can 
be achieved by combining relative weight (wi) of the attribute 
with the degree of belief (βn,i) associated with n-th evaluation 
grade of the attribute. Let mH,i be a remaining probability mass 
unassigned to any individual grade after all the N grades have 

been considered for assessing the general attribute as far as ie

is concerned. mn,i
  

and 
 
mH,i

 
are calculated as follows: 

 
 
                                                                                                                                                                       
                                                                                          (6) 
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This aggregation can be presented by using the following 
matrixes equation (M (7), N (8)); 

 
 
 
                                                                       

                 

From matrix (7), it can be seen that each sub attribute is 
associated with five basic probability assignment bpa, where 
four first four bpa (m1,1 ,m2,1 ,m3,1 ,m4,1 ) are associated with 
five evaluation grades (H1, H2, H3, H4, H5). The mH,i is 
showing the remaining probability mass unassigned to any 
individual grades after the assessments on sub-attribute have 
been considered. Each row in this matrix represents bpa 
related to one basic attribute or sub-attribute. It is necessary to 
aggregate the bpa of different sub-attributes. The aggregation 
is carried out in a recursive way. For example, the bpa of first 
sub attribute (which is shown in the first row of the matrix M) 
is aggregated with the bpa of second sub attribute. The result 
of this aggregation is illustrated in the first row of the matrix 
(8) and this can be considered as the base case of this 
recursive procedure. Since this will be used in the latter 
aggregation of the sub attributes. As used in [10], an attribute 
aggregation is again used to deduce ER algorithm for 
combining two assessments Y(ei) and Y(ej). The combined 
probability masses are generated by aggregating (denoted by

 ) the assessments Y(ei) and Y(ej) are shown as follows: 

 

 

 

                                                                                                (9) 

 

 

 

 
 
 
 
Where, KI (2) is a normalization factor used to resolve the 
conflict. Let

                          
                denote the combined 

probability masses generated by aggregating. The following of 
ER algorithm is then developed for combining the first 
assessments with the th(i+1) assessment using the same 
process as shown in equation (9), with a recursive manner. 
The              is decomposed into two parts                ,        
                                
 
        
                                                                                              (10) 
                                                                                                                                                                                 
                                                                                                                                                                                     
 
 

             
is the first part of the remaining probability mass that 

is not yet assigned to individual grades due to the fact that 
attribute i (denoted by ei ) only plays one part in the 
assessment relative to its weight.  

        
is a linear decreasing 

function of wi .
           

is the second part of the remaining 
probability mass unassigned to individual grades, which is 
caused due to the incompleteness in the assessment S(ei).              
After all L assessments have been aggregated, the combined 
degrees of belief are generated by assigning                    

                    
                           

back to all individual grades proportionally using the 
following normalization process: 
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βn generated above is a likelihood to which Hn is assessed. βH 
is the unassigned degree of belief representing the extent of 
incompleteness in the overall assessment. Finally, similar to 
equation (1, 3), the generated assessment for (y) can be 
represented by the following distribution;  
                                                                                                                                                                               
 
Which (y) is assessed to the grade Hn with the degree of belief 

of  ( 1,..., )n n N  . 

C. The Utility Function  

Utility function is used to determine the ranking of the 
different alternatives. In this research different operators of 
public transport sector have been considered as the 
alternatives. Therefore, the determination of ranking of the 
alternatives will help to take a decision to decide the suitable 
company. There are three different types of utility functions 
considered in the ER approach namely; minimum utility, 
maximum utility and average utility. In this function, a 
number is assigned to an evaluation or assessment grade. The 
number is assigned by taking account of the preference of the 
decision maker to a certain evaluation grade. Suppose the 
utility of an evaluation grade u(Hn), then the expected utility 
of the aggregated assessments u(y) defined as follows; 
                                                                                                                                                                               
                                                                                              (12)                                                                                                                             
 
The belief degree βn(al) 

represents the lower bound of the 
likelihood that al is assessed to Hn, whilst the corresponding 
upper bound of the likelihood is given by                                    
. 
 
An alternative (a) is preferred to another alternative (b) on (y) 

if and only if ( ( )) ( ( ))u y a u y b , and the maximum, 

minimum and average utilities of al can be calculated by: 
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III. RESULTS AND DISCUSSION 

In the previous section, we have discussed about the ER 
method and how to implement it. Therefore, in this section we 
will look at the results from using this method on the different 
operators exploits the road network. The ER distributed 
modeling framework for the different criteria, the recursive 
ER algorithms, for aggregating multiple attributes, is used to 
combine probability masses between different levels, and the 
utility function based ER ranking method which is designed to 
compare and rank alternatives. We studied the possibility to 
compare the performance of several operators by determining 
the most efficient regional operator .i.e. what is the best 
regional companies exploit the road network. If this 
comparison shows that the performance of the public operator 
is insufficient, it will suffer a strong pressure to become more 
effective and efficient. We calculated the scoring of 
performance for all possible alternatives. We assured the 
comparison between 4 operators of urban transport, 
TRANSTU, SORETRAS, STS and SRTGN, whose activities 
is to provide passenger transport service by bus in the 
Tunisian territory, respectively, the Greater Tunis 
(governorates, of Ariena, Tunis and Ben Arous), Sfax, Sahel 
(the governorates of Sousse, Monastir and Mahdia) and the 
governorate of Nabeul. The table 2 above illustrates the data 
of original performance assessment of public transport 
operators, these data has been proposed by the minister of 
transport for the year 2014. The table 1 above illustrates the 
local weights for each criterion in each level. The results show 
that in the second level and third level of criteria, it had been 
prioritized as the first level followed by economic criteria 
(0.54), efficiency (0.09), effectiveness (0.13) and quality of 
service (0.24). Another way, the local weight of each criterion 
and their importance is proposed by the decision maker of 
minister of transport in Tunisia urban. The economic criterion 
was named the most important criterion. It has a more weight 
in comparison between different criteria for Level 1. This 
implies that the transport authorities have an interest to 
improve the economic situation by increasing the revenues 
and reducing the expenses budgets. In terms of the 
importance, the quality of service is classified in the second 
place in order to provide an easy access for commuters. When 
the quality of service is better than the public of transport will 
be attractive. In the same way, the effectiveness is classified in 
the third place. This criterion ensures a comparison between 
different operators in terms of productivity and commercial 
profitability. Finally, the efficiency criterion is classed in the 
fourth place, it is used to measure whether the objectives set 
have been reached. For measuring the weight of each criterion 
several techniques have been emerged, and the well-known 
method, we indicated, the pair-wise comparison in AHP 
method [11]. This technique is used to determine the relative 
importance of each alternative in terms of each criterion using 
a scale of importance. Another remark, the sub-attributes and 
sub sub-attributes of the level 2 and level 3 are a similar 
weight for each higher criterion. We worked on quantitative 

and qualitative data under uncertainties as presented in the 
table 2, for transforming the distributed assessment, a 
qualitative criterion can be assessed using the grades and a 
degree of belief to which each grade is assessed, quantitative 
criteria can also be defined and used together with qualitative 
criteria for assessment, it can be transformed in the same way 
as presented in Eq. (6). The assessment problem shown in 
table 2 is the same format as that defined in the Eq. (1) and 
(11), The attributes of our model is assessed to a grade, then 
the over performance also should be assessed to a large 
graduation, such as, Worst (W), Poor (P), Average (A), Good 
(G), and Best (B).  We can be aggregated using the ER 
algorithm in Eq. (5) and (9). The ER algorithm can be 
employed to calculate the overall distributed assessment on 
performance. The result of calculation is presented in the fig 1. 
For selecting the best company exploits the road network, the 
main purpose of such assessment includes the identification of 
strengths and weaknesses for each operator, which could form 
a basis for subsequent detailed assessments and for creating 
action plans to address the weaknesses identified. Clearly, the 
company has achieved the best performance in many areas, as 
over 3.61% of the areas are assessed to be “Best”, 40.48% to 
be “Good”, and 49,31% to be “Average”. So probably the best 
operator is SRTGN. However, the company TRANSTU needs 
to improve in nearly 22% of the worst assessed grade. Also, 
the fig 2 above shows the variation in scores for each regional 
operator of public urban transportation. This operation has 
shown that companies are often different within specified 
criteria, such as TRANSTU has the best quality service, 
compared to other operators, but it knew, too, a weakness in 
the other indicators. This is an important element, for each 
regional operator needs to monitor their performance for all 
different criteria. 

 

 

 

 

 

 
 
.  

 

 

 

 

 

 

 

 

0
10
20
30
40
50
60
70
80

Score of 
economic

Score of 
efficiency

Score of 
effectiveness

Score of 
quality

TRANSTU

SORETRAS

STS

SRTGN

0,00%
10,00%
20,00%
30,00%
40,00%
50,00%
60,00%
70,00%

TRANSTU

SORETRAS

STS

SRTGN

Fig 1: The company performance in different criteria 



 
Table 1: Original performance assessment of public transport operators 

 
Criteria  

 
TRANSTU 

 
SORETRAS 

 
STS 

 
SRTGN 

 
Weight  

 Economic      0.54 

Coverage rate 17,56 26,42 34,36 61,99 0.5 
Investment  5,5 5,78 4,7 5,9 0.5 

 Efficiency     0.09 

Displacement per thousand inhabitant 0,3 0,24 0,23 0,21 0.25 
Revenue per employee 5,42 9,5 14,4 28,89 0.25 

Revenue per vehicle 26,15 38,68 49,58 151,85 0.25 

Decongestion (P, 0.3);(A,0.4) (W,0.5);(P,0.3) (A, 0.4);(G,0.4) (G, 0.8) 0.25 

 Effectiveness     0.13 

Productivity     0.5 

Labor 0,71 0,72 1,93 1,05 0.5 
Capital 35,2 29,35 44,48 55,36 0.5 

Utilization rate 4,46 4,61 5 3,72 0.5 

 Quality of service     0.24 

Accessibility      0.33 

Kilometer per inhabitant 15,85 11,94 14,47 9,84 0.5 

Kilometer par line 5706 1120 1564 1141 0.5 
Rolling stock     0.33 

Availability 64,16 57 81 83 0.33 

Average age of park 7,83 8,08 7,75 8,75 0.33 
Environmental impacts (A, 0.3); (G, 0.5) (P, 0.5);(A,0.3) (A,0.5);(G,0.25) (A,0.5);(G,0.45) 0.33 

Information (W, 0.6);(P, 0.3) (W, 0.5);(P,0.4) (P, 0.2);(A,0.7) (A,0.4);(G,0.3) 0.33 

 
                                                              Table 2: Transformed of distributed assessment 

Attributes TRANSTU SORETRAS STS SRTGN 

Coverage rate {(W, 0.29), (P, 0.71)} {(P, 0.94) ;  (A, 0.06)} {(P, 0.62) ; (A, 0.38)} {(A, 0.52) ;(G, 0.48)} 
Investment {(A, 0.8) ; (G, 0.2)} {(A, 0.68) ; (G, 0.32)} {(P, 0.12) ; (A, 0.88)} {(A, 0.6) ; (G, 0.4)} 

Displacement {(A, 0.6) ;  (G, 0.4)} {(P, 0.08) ; (A, 0.92)} {(P, 0.16) ; (A, 0.84)} {(P, 0.32) ; (A, 0.68)} 
Revenue/vehicle {(W, 0.47) ; (P, 0.53)} {(W, 0.22) ; (P, 0.78)} {(W, 0.01) ;(P, 0.99)} {(G, 0.98) ; (B,0.02)} 
Revenue/employee {(W, 0.27) ; (P, 0.73)} {(P, 0.73) ; (A, 0.27)} {(P, 0.08) ; (A, 0.92)} {(G, 0.14) ; (B, 0.86)} 
Reducing congestion {(P, 0.3) ; (A, 0.4)} {(W, 0.5) ; (P,0.3)} {(A, 0.4) ;  (G, 0.4)} {(G, 0.8)} 
Use rate {(A, 0.45) ;  (G, 0.55)} {(A, 0.36) ; (G, 0.64)} {(A, 0.02) ;(G, 0.98)} {(A, 0.87) ;  (G, 0.13)} 
Labor {(P, 0.56) ; (A, 0.44)} {(P, 0.58) ; (A, 0.42)} {(G, 0.14) ;(B, 0.86)} {(A, 0.9) ;  (G, 0.1)} 
Capital {(A, 0.65) ; (G, 0.35)} {(P, 0.04) ; (A, 0.96)} {(A, 0.03) ;(G, 0.97)} {(G, 0.3) ; (B, 0.7)} 
Accessibility per inhabitant {(G, 0.13) ;  (B, 0.87)} {(A, 0.86) ;(G, 0.14)} {(A, 0.08) ; (G,0.92)} {(P, 0.51) ; (A, 0.49)} 
Accessibility per line {(G, 0.23) ; (B, 0.77)} {(W, 0.9) ; (P, 0.1)} {(W, 0.54) ;(P, 0.46)} {(W, 0.88) ; (P, 0.12)} 
Availability {(A, 0.53) ;  (G, 0.47)} {(A, 0.72) ; (G, 0.28)} {(G, 0.76) ; (B,0.24)} {(G, 0.68) ; (B, 0.38)} 

Average age {(P, 0.08) ;  (A, 0.92)} {(P, 0.15) ; (A, 0.85)} {(P, 0.06) ; (A, 0.94)} {(P, 0.33) ; (A, 0.67)} 
Environmental impact {(A, 0.3) ;  (G, 0.5)} {(P, 0.5) ; (A, 0.3)} {(A, 0.5) ; (G, 0.25)} {(A, 0.5) ; (G, 0.45)} 
Information and comfort {(W, 0.6) ;(P, 0.3)} {(W, 0.5) ; (P, 0.4)} {(P, 0.2) ; (A,0.7)} {( (A,0.4) (G,0.3)} 

For calculating the score of each alternative, we used the 

method of utility function Eq. (13). The assessments in Figure 

1 should be used. The numbers under each grade indicate the 

aggregated assessments of evaluation grade, for example, we 

applied this method for a STS company. The results for STS 

presented as follows: STS is assessed to be 1.08% worst, 

3.57% poor, 49.31% average, 3.61% good, and 1.32% best. 

The total degree of belief does not add up to one (or 100%) as 

a result of incomplete and/or missing assessments. The results 

in table 3 are supported by the decision making. The operator 

of public transport could be ranked in order of preference by 

comparing them with each other as in table 2. However, a 

comparison may not be possible when the different operators 

have a very similar degrees of belief assigned to each grade. 

Therefore, a probability assignment approach could be used to 

estimate the utilities of five evolution grade. To illustrate the 

following transformation process and simplify discussion, we 

proposed the different utilities that it is assigned to each grade; 

u(W)=0, u(P)=0.25 , u(A)=0.5 , u(G)=0.75 , u(B)=1. For 

example, the result of STS Company is defined as follows; 
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Fig 2: The distributed assessment on performance 



We applied the method of utility function for all alternatives, 

we get; 

 
Table 3: The Expected Utilities of Alternative 

Alternatives  Min score 
Average 

score Max score Rank  

TRANSTU 28% 28,5% 29% 4 

SORETRAS 30% 30,5% 31% 3 

STS 42% 42,5% 43% 2 

SRTGN 59% 59,5% 60% 1 

 
The operators of public transport may be ranked based on the 
average utility but this may be misleading. In order to say that 
one company theoretically dominates another, the preferred 
alternative minimum utility must be equal or greater than the 
dominated alternative with a maximum utility. The result in 
the table 3 shows that the Nabeul „s regional operator 
(SRTGN) in 2014 is the most successful public company, 
respectively STS Company, SORETRAS and TRANSTU are 
ranked in ascending order. We can also measure the degree 
satisfaction of the customer, by relating the criteria 
efficiencies with the criteria of effectiveness; it is illustrated in 
the figure 3. The rapport between economic and quality of 
service criteria, view in fig 4, illustrates the company of 
SRTGN is very far compared to other operators. This 
company has tried to find a good compromise between 
expenditure and qualities offered to users, but it can do better 
when they exploit the resources of a suitable manner.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IV. CONCLUSION   

The regulations related to land transport require a larger 
contribution of the State, such as the compensation to the 
operator a loss of earnings due to reduced rates and to free 
displacement. Also, the financing of investment in equipment 
(spare parts, fuel consumption, etc.) is funded solely by the 
state. It is true that the state pays more than 200 thousand 
dinars per year as reduced internal rates but this amount is 
insufficient to cover the deficits. This is why the question of 
the performance of regional public transport companies arises, 
firstly, we can justify an improvement in regional companies 
can improve the performance of the transport system. 
Secondly, the regional companies do not use their full 
capacity; it is believed that these companies could do better in 
terms of economic, effectiveness, efficiency, and quality of 
service. They can improve the decision making in order to 
amortize some financial damage. Finally, it is convenient to 
have an approach which can tackle the uncertainties or 
incompleteness in the data gathered. Therefore, the ER is seen 
as reasonable method for the performance analysis of public 
transport operator using both quantitative and qualitative data. 
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