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1. Introduction

Investors always aim to make the most favorable investment decisions to achieve higher
returns. Therefore, they seek to rank companies based on their performance efficiency
and buy shares of the efficient ones. Among various methods for performance
evaluation, Data Envelopment Analysis (DEA) stands out as one of the most reliable.
However, standard DEA cannot identify the inefficiency factors of decision-making
units. The introduction of the two-stage DEA technique addresses this issue. We use the
Fuzzy Analytical Hierarchy Process (FAHP) method to calculate the weights of the first
and second stages of the network. There are two distinct and common techniques in
stock price forecasting. The first is Technical Analysis (TA, referred to as the "financial
production process™), which uses the inductive analysis of historical price fluctuations
to predict asset price movements. The second technique is Fundamental Analysis (FA,
referred to as the "production process"), which examines a company's fundamental
performance through profitability, asset utilization, liquidity, leverage, and growth.
Generally, we consider profitability and growth perspectives as outputs, and asset
utilization, liquidity, and leverage perspectives as inputs. In this research, we integrate
TA and FA techniques and consider them simultaneously in a Network Data
Envelopment Analysis (NDEA) model.

Despite the need to evaluate company performance, useful studies in this field are
limited, and the NDEA method has received less attention. Most research extracts input
and output indicators based solely on either the FA or TA approach. However,
considering their complementary roles, we simultaneously incorporate both approaches
in this study. Another innovation of this research is the combination of FAHP and
NDEA. Additionally, we develop the NDEA model to handle semi-positive and
negative indicators, marking another research innovation. Finally, we implemented the
presented model on the listed companies of the pharmaceutical industry in 2021 and
analyzed the results.

2. Research method and data

The statistical population of this research consists of listed companies in the
pharmaceutical industry. Based on specific selection criteria, we selected 24 out of 41
companies. The input indicators for this research are asset turnover, current ratio, debt-
to-equity ratio, and leverage ratio. The intermediate indicators are return on equity,
return on assets, earnings per share, and net income growth rate. The output indicators
are return and stock price risk. We consider the outputs of the first stage, which are the
intermediate indicators, as the inputs for the second stage. Given that the return and net
income growth rate indicators have semi-positive and negative values, we focused on
developing the NDEA model to address these factors. To solve the problem of additive
efficiency decomposition in determining the weights of the different stages of the
network, we used the Fuzzy Analytical Hierarchy Process (FAHP) method. We
consulted the opinions of 19 experts, resulting in a weight assignment of 0.564 for the
first stage and 0.436 for the second stage.
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3. Analysis and discussion

Based on the findings, companies with trading symbols Dalber, Pakhsh, D-Tolid, D-
Lor, D-Logma, Va-Pakhsh, D-Fara, and Daro achieved full efficiency in the first stage.
In the second stage, D-Tolid, D-Lor, D-Amin, D-Fara, D-Kosar, and D-Logma achieved
full efficiency. Consequently, D-Tolid, D-Lor, and D-Logma companies attained an
efficiency value of one in both stages, resulting in an overall efficiency of one for these
companies. The coefficients calculated for the first and second stages suggest that the
overall efficiency lies between the efficiencies of the two stages, leaning towards the
first stage. Analysis of the scatter diagram depicting the first and second stage
efficiencies in 2021 revealed that a few companies were positioned in the first quarter,
indicating high production and high financial production. Further analysis is warranted
for companies positioned in the first quarter to gain deeper insights.

4. Conclusion

Efficiency evaluation of listed companies is crucial due to their significant role in
driving production and contributing to the economy. This study aimed to assess the
technical efficiency of listed pharmaceutical companies in 2021, utilizing the NDEA
model and refining it to accommodate semi-positive and negative indicators. The results
underscored the dominance of the production process in influencing overall efficiency,
with 33% of companies in the first stage and 25% in the second stage achieving an
efficiency value of one. Furthermore, 13% of companies demonstrated efficiency in
both stages, resulting in an overall efficiency value of one. Analysis of the scatter
diagram depicting efficiencies in the first and second stages revealed a majority of
companies concentrated in the quadrant of low production-high financial production or
low production-low financial production. However, a select few companies exhibited
strong performance across both stages, suggesting the need for further analysis of
companies in the first quadrant to glean deeper insights.
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