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1. Introduction

Efficiency stands as a cornerstone in the banking sector, where the prudent allocation of
limited resources translates into maximum output at minimum cost. With its pivotal role
in economic progress, the banking industry continuously seeks methods to gauge and
enhance efficiency. Originating from Farrell's seminal work in 1957, the concept of
efficiency analysis, as pioneered by Koopmans and Debrow, has evolved significantly.
Among the prominent methodologies, Data Envelopment Analysis (DEA) remains a
cornerstone. Its non-parametric approach facilitates the assessment of relative efficiency
across banks without presupposing specific functional forms. However, to address
DEA's limitations, Simar and Wilson proposed a statistical model coupled with
bootstrap techniques, offering robustness in assessing technical efficiency measures
within non-parametric frontier models.

The application of radial and non-radial efficiency analysis methods, along with
bootstrap techniques, in evaluating 15 Iranian banks from 2014 to 2022 underscores the
sector's commitment to improving performance. By scrutinizing inputs and outputs,
these methods offer insights into the operational dynamics and comparative efficiency
levels among banks. The findings derived from such analyses empower policymakers
and stakeholders to implement targeted interventions, fostering a more competitive and
resilient banking landscape. Ultimately, enhancing efficiency not only bolsters
individual bank performance but also catalyzes broader economic growth and stability,
underscoring the significance of ongoing efforts to optimize resource allocation and
operational practices within the banking sector.

2. Methodology

The methodology section elucidates the nuances involved in addressing uncertainties
within the DEA framework for efficiency analysis. Despite its deterministic nature,
DEA efficiency scores are contingent upon estimated frontiers rather than absolute
benchmarks, leading to inherent variability due to sampling. To mitigate these
challenges, Simar and Wilson's bootstrap technique offers a promising avenue for
statistical inference, enabling the estimation of biases and confidence intervals around
initial efficiency estimates. However, the effectiveness of bootstrap procedures relies on
pivotal assumptions, particularly concerning the independence of technical efficiency
measures from output combinations in output-oriented models and from input
compositions in input-oriented models, which necessitates rigorous testing under the
assumption of global technological scale efficiency proposed by Wilson.

Navigating these assumptions is critical for selecting the appropriate bootstrap
method—whether smooth homogeneous or heterogeneous—to ensure the validity of
statistical inference within the DEA framework. By unpacking the intricacies of the
relationship between output combinations and technical efficiency measures, the
methodology underscores the importance of robust statistical techniques in gauging and
improving efficiency in the banking sector and beyond.
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3. Results

The results indicate inefficiencies across most banks, with only the Middle East Bank
efficient under variable returns to scale. Radial measures fare better than non-radial
ones, suggesting operational improvements. Bias-corrected radial scores show
widespread inefficiency, with the Middle East Bank relatively efficient while Dey and
Sarmaye banks lag. These findings stress the need for targeted strategies to enhance
banking sector efficiency, vital for economic progress.

4. Conclusion

Monetary and financial institutions are pivotal for any country's economic development.
In Iran, these institutions encompass commercial, specialized, government, and private
banks operating across various sectors like housing, agriculture, industry, and mining.
Banks serve as vital cogs in society's economic machinery, capable of spurring growth
or inducing stagnation through their decisions and credit policies. Analyzing banks'
financial performance entails studying the relationships among financial metrics and
their trends over time, offering valuable insights for future planning and adjustment.
However, findings reveal inefficiencies plaguing banks, attributed to several factors. A
critical issue restraining banks is the prevalence of non-performing loans, stemming
from information asymmetry between banks and customers, leading to suboptimal
resource allocation and moral hazard. Consequently, this imbalance disrupts the
liquidity cycle, compelling banks to seek resources at high costs or resort to forced
borrowing from the central bank, thereby reducing net income. Economists highlight the
resultant cycle within the banking system, wherein diminished cash income decreases
loan disbursements, exacerbating economic recession, which, in turn, amplifies non-
performing loans. This interplay underscores the complexities inherent in banking
operations and their profound impact on economic stability.
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