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Abstract
Aim and introduction: Transportation is considered one of the fundamental
elements for the growth and development of any society. In this context, rail
transport has allocated itself a special and effective role. The importance of rail
transport in societal development is crucial, highlighting the significance of
passenger satisfaction for the success of the industry. Providing services to
passengers that enhance customer satisfaction and ultimately increase train usage
is a critical factor in this industry. The shortcomings of the rail passenger sector
are highlighted through an evaluation of its performance within a scientific
framework, and appropriate solutions are proposed for the management team. To
maximize the profitability of the national transportation industry, it is advisable to
optimize the optimal use of trains throughout the day, considering budget
constraints and capacity limitations. This approach should prioritize the efficiency
of train use from the passengers' perspective. For this study, we conducted research
on one of the busiest rail routes in Iran, treating each passenger train as a decision-
making unit within a data envelopment analysis model. The inputs consist of the
ticket prices for each train, while the outputs include the facilities and services
provided to passengers. These are identified through criteria and sub-criteria, with
their values determined by the importance coefficient from the perspective of
passengers and their satisfaction. The significance and weighting of sub-criteria
are determined through expert opinions and a hierarchical analysis process. To
evaluate the efficiency of passenger trains, output-oriented measures are
employed, focusing on both scale efficiency and variable scale efficiency.
Ultimately, a comprehensive ranking of trains is provided based on the Anderson-
Peterson method.
Case study: The case study presented in the article focuses on all rail transport
companies operating on the Mashhad to Tehran route, with the statistical
population comprising the passengers utilizing these services. According to the
schedule of passenger trains provided by the Railways Administration of
Khorasan, there are a total of 16 different types of trains on this route
Methodology: In this study, the Data Envelopment Analysis (DEA) method has
been utilized as a powerful tool for evaluating and calculating the relative and
overall efficiency of passenger trains. After collecting data on all trains, the values
for each criterion pertaining to every passenger train were obtained. Mathematical
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modeling was conducted using two assumptions: constant returns to scale and
variable returns to scale, employing an output-oriented approach. Following the
calculation of the efficiency of decision-making units, both effective and
inefficient units were identified. Subsequently, based on the results obtained, the
current situation and the desired weights of inputs and outputs were established.
Finally, the ranking of efficient units was conducted using the Petersen-Anderson
method.

Finding: Based on the findings from the study in the transportation industry, the
analysis utilizing the Analytic Hierarchy Process (AHP) revealed significant
criteria and sub-criteria that influence passenger satisfaction. Results indicated
that specific trains, including Noor, Saba (High-Speed), Saba (Regular), Zendegi,
and Parastoo, demonstrated efficiency based on the constant returns to scale
approach. Additionally, the variable returns to scale approach identified several
efficient trains, including Noor, Pardis, Fadak, and Khalij-e Fars. Inefficient trains
were also identified based on surplus inputs and deficiencies in output. The
evaluation highlighted several deficiencies across various criteria, with specific
trains notably lacking in areas such as environmental factors, services, and
equipment. The Petersen-Anderson method was employed to rank the results,
identifying Saba (Regular) and Saba (High-Speed) trains as the top-ranked options
based on the two approaches.

Discussion and Coclusion: The primary objective of this study is to quantitatively
assess the quality of passenger train services from the perspective of travelers on
one of the busiest routes in Iran. For this purpose, the Data Envelopment Analysis
(DEA) method was employed in both constant and variable returns to scale to
evaluate the efficiency of trains. Additionally, for each of the inefficient trains,
efficient trains were introduced as reference points. The results indicate that trains
identified as efficient in the constant returns to scale model are also regarded as
efficient in the variable returns to scale model. The average efficiency in the
variable returns to scale model is 96.0, while in the constant returns to scale model,
it is 94.0. Utilizing these results, improvement strategies for inefficient units can
be developed based on established reference patterns. It is essential to note that
this evaluation is relative; if there are changes in the set of units under
investigation, the results will also be subject to change.

Keywords: Performance evaluation, Data envelopment analysis, Efficiency,
Passenger trains.
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