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Abstract

The efficiency of banks in any country is a key factor in the growth and development of
that country’s economy. Recently, the evaluation and improvement of the efficiency of
the banking industry in Iran has received a lot of attention. The purpose of this article is
to evaluate the efficiency of selected Iranian banks in 2021. Although in many studies
of the banking industry, classical DEA models have been used without considering the
internal structure and partial processes of banks. To overcome the limitations of the classic
DEA model, the use of network data envelopment analysis (NDEA) models with the Nash
bargaining game approach is the innovation of this research. In this model, all the internal
components of the process and its overall coherence are considered to evaluate the efficiency
of partial processes and to identify the sources of inefficiency of the entire banking system.
Another advantage of the results of these evaluations is that they can provide managers with
sufficient management information to identify the causes and factors affecting efficiency
and gain competitive advantages. The results show that only future banks, Middle East,
Mellat Saderat, Tejarat, export development in both stages and the whole performance
system are efficient. Bargaining game model has also been used to fairly analyze efficiency
and identify the stage that caused inefficiency. According to the private bank’s goal to earn
profit, banks that do not perform properly have not been able to use their physical resources
and capacities optimally to attract deposits and generate more profit.
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Today, the banking industry is one of the most important and complex economic
institutions of any country and is the main supporter of the country's wealth and assets.
Since various services are provided in the financial and credit field, the growth and

1. Introduction

prosperity of the country's economy depends on the growth and development of this field.
Considering that the accumulation of capital is one of the requirements for achieving
economic development, therefore, banks as an intermediary between manufacturing and
industrial enterprises and the owners of financial resources and directing funds in the
economy towards the manufacturing and industrial sectors can provide the necessary
platform for Achieve economic growth and development. Normally, developing countries
face a lack of inputs due to the growth of demand in the field of services, and it is of
particular importance to achieve better banking performance through the provision of
efficient services using less resources (Baratri et al., 2020). In the growing competitive
market, it has highlighted the importance of evaluating banks' performance in order to
continuously improve operations and monitor financial conditions. There are many
measures to evaluate and analyze the performance of banks, considering the identification
of sources of operational inefficiency, gaps in the allocation of effective resources, the
effects of changes in current laws and regulations on the operations of banks and their
empowerment. Bank managers should direct the business towards current business trends,
profitable business processes, etc. (Paradi and Zhou, 2013). In Iran's economy, due to the
underdevelopment of the capital market, banks can play a significant role in long-term
financial provision by planning in the banking network mechanism. On the other hand,
financing in the country's economy is highly dependent on banks, and any deficiency in
this industry may have a negative effect on the country's economic conditions. Therefore,
it is necessary for bank management and policy makers to pay enough attention to improve
the efficiency of this industry. Also, in the process of financial market liberalization and
connection with global markets, efficiency is a necessary condition (Atiye Tarkhani et al.,
2019). For this reason, evaluating the efficiency of private banks in Iran's economy is the
subject of this research. On the other hand, due to the entry of private banks into the banking
industry and increased competition between public and private banks, it is necessary to re-
evaluate the efficiency of branches.

2. Literature review

In the DEA model, performance is relative, and the efficiency frontier is created by a
convex combination of efficient units. Therefore, each DMU that is located on the efficient
frontier is efficient, and otherwise, it will be inefficient. In order to make an inefficient unit
efficient, some changes must be made to its inputs and outputs. NDEA models measure the
overall efficiency of the organization and the efficiency of each of the organization's sub-
processes. In addition, these models allow the overall efficiency to be broken down using
mathematical relationships between organizational efficiency and sub-processes
efficiency. In the NDEA models, the network structure is used instead of the hierarchical
structure of activities. Network DEA is related to the use of DEA technique in order to
measure the relative efficiency of a system with respect to its internal structure (Wanke et
al., 2019). In the NDEA, more meaningful and informative results are obtained compared
to the common black box approach.
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3. Methodology

Note that efficiency decomposition can be modeled from the perspective of game theory.
The two stages can be regarded as two players in bargaining game. Thus, we can approach
the efficiency decomposition by using Nash bargaining game theory directly. Firstly, we
give a brief introduction of Nash bargaining game. To begin bargaining, we need to find a
breakdown point for the two players. The breakdown point represents the possible payoff
pairs obtained if one decides not to bargain with the other player. Note that, in our case, the
bargaining should not harm the efficiency of the whole system. Thus, we can use the
minimal achievable efficiencies of the two stages as the breakdown points. One would not
bargain with the other if its efficiency is lower than the minimal achievable efficiencies,
otherwise the efficiency of the whole system would decrease.

4. Discussion

There is flexibility for each bank to split performance between the two stages. The
minimum and maximum efficiency score in the first stage for 7 banks, Ayandeh, Middle
East, Mellat, Saderat, Tejarat, and Export Development is equal to one. This is despite the
fact that in the second stage, in addition to the above banks, the minimum and maximum
efficiency scores of Gardeshgari banks, Iran, Venezuela, and Capital are also equal to one.
Therefore, it cannot be concluded that the banks that have an effective performance have a
lower performance in the bargaining solution. Therefore, analyzing the overall efficiency
using the bargaining model helps to identify the stage that causes inefficiency. In addition,
based on the presented results, the difference between the minimum and maximum
efficiency scores and ranks is also determined. Based on the results of the overall efficiency
of the future banks, Middle East, Mellat, Pasargad, Saderat, Saderat, and Export
Development have the highest overall efficiency. In other words, 7 out of 22 banks are
located on the border and these banks are fully operational. And other banks have the least
efficiency and have a weaker performance, which shows that these banks have the most
non-optimal use of resources. In fact, the detection power of the centralized efficiency
model is very low with increasing input and output. In other words, the number of inputs
and outputs affects the number of inefficient banks. This shows that some banks that are
inefficient are not really inefficient, so if the number of banks increases, they may change
to efficient banks.

5. Conclusion

In this research, the measure of the efficiency of 22 private banks is obtained using the data
envelopment analysis method, which is considered as a suitable measure for performance
evaluation in economics. Because due to the use of a strong basis of linear programming,
the data coverage analysis methodology makes it possible for managers to have a correct
and realistic assessment of their unit and therefore make the right decisions in line with the
optimal allocation of resources. do Bargaining game model has also been used for fair
efficiency decomposition. The results show that only future banks, Middle East, nation,
export, trade, export development in both stages and the whole performance system are
efficient. In other words, the other 16 investigated banks have not been able to use their
physical resources and capacities to attract more deposits and generate profits in an optimal
way. Analyzing the overall efficiency using the bargaining model helps to identify the stage
that caused the inefficiency. Based on the results of the bargaining game, in the first stage,
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the banks of Ayandeh, Qarz al-Hasneh Mehr, Middle East, Mellat, Pasargad, Post Bank,
Sina, Tejarat, Export Development are ranked, and in the second stage, the banks of Iran
and Venezuela, Mellat, Pasargad, Saderat, capital, trade and export development are equal.
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Tab. 3: Performance score results and centralized model ranking
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Fig. 2: Total efficiency score, first and second stage bargaining game
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