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Abstract:

This study aims to develop a predictive model for investment efficiency using a meta-analysis approach and compare its
predictive power with the model of Biddle et al. (2009). The study employed a meta-analysis approach to develop the
predictive model. 33 articles out of 85 were selected to identify the factors influencing investment efficiency. The baseline
model and the developed model were compared using neural network methods to evaluate their predictive accuracy. The
Wilcoxon test was also used to assess the significance of the results. The results indicated that the developed model, using
13 input features, achieved higher predictive accuracy than the baseline model, which only used one feature. The developed
model explained 75.75% of the variance in the target variable with an R? of 0.7575, while the baseline model explained only
3.7% of the variance. The Wilcoxon test confirmed a significant difference in the predictive accuracy between the two models.
The developed model, incorporating diverse and complex variables, provided a more accurate prediction of investment
efficiency in companies listed on the Tehran Stock Exchange. It is recommended that this model be used in investment
decision-making processes.
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Extended Abstract

Introduction

Investment efficiency is a crucial concept in corporate finance, reflecting the optimal allocation of financial resources to
projects that maximize returns while minimizing costs. It plays a pivotal role in the financial health and long-term sustainability
of a company. Efficient investment decisions ensure that resources are allocated effectively, enhancing shareholder value,
boosting competitive positioning, and improving the firm's ability to withstand economic fluctuations. In emerging markets,
where firms face unique challenges such as limited access to capital, high volatility, and regulatory inconsistencies,
understanding the factors affecting investment efficiency is of critical importance. Recent studies have highlighted the
significance of investment efficiency, emphasizing its role in corporate decision-making. Inefficient investments can lead to
resource misallocation, increased costs, and reduced profitability, ultimately eroding market value and competitiveness. On
the other hand, efficient investments align with a company's strategic goals, fostering sustainable growth and improving
financial performance. Previous research has explored various factors influencing investment efficiency, including corporate
governance, managerial conservatism, financial constraints, and market conditions. These factors shape the ability of firms
to make informed investment decisions and optimize resource utilization. For example, research by (Biddle et al., 2024) and
(Aksar.M et al., 2022) has demonstrated that strong corporate governance mechanisms significantly enhance investment
decisions by aligning the interests of managers and shareholders.

The existing literature on investment efficiency in emerging markets, particularly in the context of the Iranian market,
underscores the need for a comprehensive model that can capture the unique challenges faced by firms in these
environments. (Tahmoursi et al., 2024) highlighted the impact of financial reporting and governance structures on investment
decisions, while (Rabiei & Fotouhi Fashtami, 2023) pointed out the role of managerial biases in shaping investment outcomes.
This study contributes to the literature by integrating multiple variables that influence investment efficiency, developing a
predictive model, and testing its applicability in the Iranian context. The aim is to create a model that incorporates financial
and non-financial factors to provide a more accurate prediction of investment efficiency.

Methods and Materials

This study follows a quantitative research design using a meta-analysis approach. The primary objective is to synthesize
findings from existing studies on investment efficiency to identify key factors and develop a predictive model that can be
applied to firms listed on the Tehran Stock Exchange. The research uses a data-driven methodology, integrating multiple
variables such as financial performance, corporate governance, managerial characteristics, and market conditions.

A systematic review of the literature was conducted to identify relevant studies on investment efficiency, and 33 articles
were selected out of a pool of 85 to extract key variables affecting investment efficiency. These variables were categorized
into financial, managerial, and market-related factors. A neural network model was then developed to predict investment
efficiency using these variables as inputs. The model was compared with a baseline model, which only included a limited set
of factors, to assess the improvement in predictive accuracy. Data analysis involved the application of various statistical tests
to evaluate the significance of the model’s predictions and assess the robustness of the results.

Findings

The analysis revealed that the developed model, which incorporated 13 input variables, outperformed the baseline model

in terms of predictive accuracy. The model explained 75.75% of the variance in the target variable, significantly higher than
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the baseline model, which accounted for only 3.7% of the variance. The results also showed that the inclusion of diverse
variables, such as corporate governance structures, financial constraints, and managerial conservatism, enhanced the model's
ability to predict investment efficiency. These findings highlight the importance of using a comprehensive approach that
considers multiple factors when assessing investment efficiency in companies.

Furthermore, the application of a neural network model demonstrated superior performance compared to traditional
linear models, suggesting that advanced techniques like neural networks can capture complex relationships between
variables that might be overlooked by simpler models. The model's accuracy was further confirmed through the Wilcoxon
test, which showed significant differences in prediction accuracy between the developed model and the baseline model.
These results suggest that the inclusion of complex, multifaceted variables and the use of advanced analytical techniques
improve the predictive power of investment efficiency models.

Discussion and Conclusion

The findings of this study highlight the importance of incorporating a diverse set of factors when predicting investment
efficiency. The significant improvement in predictive accuracy when using the developed model confirms that investment
decisions are influenced by a complex interaction of financial, managerial, and market-related factors. The model developed
in this study provides a more accurate representation of the key drivers of investment efficiency, offering valuable insights
for companies and investors looking to optimize their investment strategies.

One key takeaway from the results is the role of corporate governance in enhancing investment efficiency. The study
shows that firms with stronger governance structures are more likely to make informed investment decisions that align with
their long-term strategic objectives. This finding aligns with previous research by (Biddle et al., 2024) and (Ghaed et al., 2023),
who emphasized the importance of governance mechanisms in improving decision-making processes. Similarly, the inclusion
of managerial characteristics, such as conservatism and risk preferences, highlights the psychological and behavioral factors
that influence investment decisions. As (Rabiei & Fotouhi Fashtami, 2023) noted, managerial biases can significantly impact
the quality of investment decisions, making it essential to account for these factors in predictive models.

Another critical finding of this study is the impact of financial constraints on investment efficiency. Firms that face liquidity
issues are more likely to make suboptimal investment choices due to limited access to external capital. This result is consistent
with the work of (Aksar.M et al., 2022) and (Ghaed et al., 2024), who found that financial constraints can hinder a firm's ability
to allocate resources effectively. The inclusion of financial constraints as a key variable in the model adds another layer of
complexity, reflecting the reality that many firms operate under resource constraints that affect their investment decisions.

The use of neural networks in this study also proves to be a valuable approach for improving the accuracy of investment
efficiency predictions. Neural networks are capable of modeling complex, non-linear relationships between variables, making
them particularly suited for tasks like predicting investment outcomes, where traditional linear models may fall short. The
results from the neural network model confirm the findings of (Khaleghizadeh Dehkordi et al., 2024) and (Zhou et al., 2024),
who argued that advanced machine learning techniques can enhance the reliability and accuracy of financial models.

In conclusion, the developed model offers a comprehensive approach to predicting investment efficiency, incorporating a
wide range of factors that influence investment decisions. By combining financial, managerial, and market-related variables,
the model provides a more holistic understanding of the factors driving investment efficiency in companies. The results

suggest that firms can improve their investment strategies by considering a broader set of factors, including governance,
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managerial characteristics, and financial constraints, and by employing advanced analytical techniques like neural networks.
This study contributes to the growing body of literature on investment efficiency and provides a valuable tool for both

researchers and practitioners looking to optimize investment decisions in emerging markets.
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