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Abstract 

Business investment planning requires financial institutions to make accurate, data-driven 

decisions that balance profitability with risk. This study explores the application of Decision 

Tree Analysis in business investment planning at Kotak Mahindra Bank, emphasizing its 

effectiveness as a predictive and decision-support tool. Decision trees classify investment 

opportunities by evaluating multiple financial and non-financial factors such as customer 

creditworthiness, investment amount, expected returns, market trends, risk profile, and 

economic conditions. By organizing complex decision-making processes into a hierarchical 

structure of rules, the model enables managers to identify optimal investment strategies while 

minimizing uncertainty. The study adopts a quantitative research approach using secondary 

data and simulated investment scenarios to evaluate the performance of decision tree 

algorithms in supporting investment decisions. The findings indicate that decision tree 

analysis enhances decision accuracy, improves transparency, facilitates risk assessment, and 

supports efficient allocation of financial resources. Furthermore, the model assists managers 

in identifying high-potential investment opportunities while reducing exposure to unfavorable 

outcomes. The research concludes that integrating decision tree analytics into business 

investment planning can strengthen strategic decision-making, improve operational efficiency, 

and contribute to sustainable financial growth at Kotak Mahindra Bank. The study also 

highlights the importance of combining decision tree models with advanced analytics and 

machine learning techniques to further enhance investment forecasting and competitive 

advantage in the banking sector. 
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I. INTRODUCTION 

Business investment planning has become a 

strategic priority for financial institutions as 

they seek to maximize returns while 

minimizing risks in an increasingly dynamic 

economic environment. Banks rely on data-

driven analytical techniques to evaluate 

investment opportunities, allocate financial 

resources efficiently, and support long-term 

profitability. Traditional investment 

planning methods often depend on expert 

judgment and historical trends, which may 

not effectively capture the complexity and 

uncertainty of modern financial markets. As 

a result, machine learning techniques, 

particularly decision tree analysis, have 

gained significant attention for their ability 

to simplify complex decision-making 

processes through interpretable predictive 

models [1], [2]. 
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Decision tree analysis is one of the most 

widely used supervised machine learning 

techniques due to its simplicity, 

transparency, and effectiveness in 

classification and prediction tasks. The 

algorithm constructs a tree-like structure 

that divides data into meaningful subsets 

based on decision rules derived from 

relevant attributes. It enables financial 

analysts to evaluate multiple investment 

factors simultaneously, including risk level, 

expected return, customer profile, market 

conditions, and financial performance. 

Compared with traditional statistical 

methods, decision trees provide better 

interpretability and facilitate informed 

decision-making, making them highly 

suitable for banking and investment 

applications [1], [3]. 

In the banking sector, decision tree models 

have been successfully applied to credit risk 

assessment, customer segmentation, fraud 

detection, portfolio optimization, and 

investment planning. These models assist 

financial institutions in identifying 

profitable investment opportunities while 

reducing uncertainty associated with 

financial decisions. Decision tree-based 

approaches also enhance operational 

efficiency by enabling faster and more 

consistent evaluation of investment 

alternatives. Furthermore, stochastic 

decision tree models have demonstrated 

their capability to analyze uncertain 

investment scenarios and recommend 

optimal strategies under varying market 

conditions [4], [5]. 

The Indian banking industry has 

increasingly embraced advanced analytics 

and machine learning techniques to improve 

financial decision-making and enhance 

customer-centric services. Studies focusing 

on Indian banks have shown that decision 

tree analysis can effectively identify the key 

financial and operational factors influencing 

investment efficiency and organizational 

performance. By integrating decision tree 

models with performance evaluation 

frameworks, banks can optimize resource 

allocation, improve investment quality, and 

strengthen their competitive position in the 

financial market [6], [7]. Additionally, 

research indicates that macroeconomic 

variables and financial indicators 

significantly influence banking risk and 

investment decisions, making predictive 

analytical models valuable tools for 

strategic planning [8]. 

Recent advancements in artificial 

intelligence have further enhanced the 

capabilities of decision tree algorithms 

through ensemble techniques such as 

Random Forests and Gradient Boosting 

Decision Trees. These approaches improve 

prediction accuracy, reduce overfitting, and 

support more reliable financial forecasting. 

Their applications extend beyond banking to 

equity market prediction, portfolio 

optimization, insider trading detection, and 

intelligent investment management, 

demonstrating the versatility of decision 

tree-based models in financial analytics [3], 

[9], [12], [13], [14]. 

Kotak Mahindra Bank, one of India's 

leading private-sector banks, continuously 

adopts innovative technologies to strengthen 

its investment planning and financial 

decision-making capabilities. Applying 

decision tree analysis to business investment 

planning can assist the bank in evaluating 

investment opportunities based on multiple 

financial indicators, identifying high-return 

and low-risk alternatives, and improving the 

overall quality of strategic decisions. The 

transparency of decision tree models also 

enables managers to understand the 

rationale behind each recommendation, 

thereby increasing confidence in investment 

decisions and supporting regulatory 

compliance [10], [11]. 

Therefore, this study aims to examine the 

role of decision tree analysis in business 

investment planning at Kotak Mahindra 

Bank. The research focuses on evaluating 

how decision tree algorithms can improve 

investment decision accuracy, optimize 

resource allocation, minimize financial risks, 

and enhance organizational performance. 

The findings are expected to provide 

valuable insights into the adoption of 

machine learning techniques in banking and 

contribute to the development of more 

effective investment planning strategies for 

financial institutions [5], [15]. 

Research Objectives 

The primary objective of this study is to 

examine the effectiveness of Decision Tree 

Analysis in supporting business investment 

planning at Kotak Mahindra Bank. The 
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research aims to evaluate how decision tree 

models assist in identifying profitable 

investment opportunities by analyzing 

financial indicators, customer profiles, 

market conditions, and risk factors. It also 

seeks to assess the role of decision tree 

techniques in improving the accuracy, 

transparency, and efficiency of investment-

related decision-making while minimizing 

financial risks. Furthermore, the study 

intends to investigate the contribution of 

data-driven predictive analytics to resource 

allocation, portfolio optimization, and 

strategic planning within the banking sector. 

Finally, the research aims to provide 

recommendations for integrating decision 

tree-based analytical models into Kotak 

Mahindra Bank's investment planning 

process to enhance long-term financial 

performance and competitive advantage. 

Research Methodology 

This study adopts a quantitative research 

methodology to examine the application of 

Decision Tree Analysis in business 

investment planning at Kotak Mahindra 

Bank. The research is descriptive and 

analytical in nature, focusing on 

understanding how decision tree algorithms 

support investment decision-making by 

analyzing various financial and business 

factors. A secondary data approach is 

employed, utilizing information obtained 

from published research articles, banking 

reports, financial statements, industry 

publications, and other credible academic 

sources. This approach provides a 

comprehensive understanding of decision 

tree applications in banking and investment 

planning while ensuring the reliability of the 

research findings. 

The study involves collecting and 

organizing relevant financial and 

investment-related variables, such as 

expected return, investment amount, 

customer risk profile, market trends, 

creditworthiness, and economic indicators. 

The collected data are preprocessed through 

cleaning, classification, and normalization 

to eliminate inconsistencies and improve 

data quality. A decision tree model is then 

developed to classify investment 

alternatives and identify the factors that 

significantly influence investment decisions. 

The algorithm generates a hierarchical 

structure of decision rules, enabling 

systematic evaluation of multiple 

investment scenarios and supporting 

transparent decision-making. 

II. REVIEW OF LITERATURE 

J. R. Quinlan (1993): 

Quinlan introduced the C4.5 algorithm, one 

of the most influential decision tree 

classification techniques in machine 

learning. The study explains how decision 

trees are generated from training data using 

entropy and information gain to create 

accurate classification models. The 

algorithm effectively handles continuous 

and categorical data, missing values, and 

noisy datasets. Its transparent rule-based 

structure makes it suitable for financial 

applications where interpretability is 

essential. This work serves as a foundation 

for applying decision tree analysis in 

business investment planning and financial 

decision support systems. 

 L. Breiman, J. H. Friedman, R. A. 

Olshen, and C. J. Stone (1984): This 

landmark work introduced the Classification 

and Regression Tree (CART) methodology 

for solving classification and prediction 

problems. The authors demonstrated how 

recursive partitioning can identify 

significant variables affecting decision 

outcomes. CART models provide highly 

interpretable decision rules and effectively 

analyze complex business data. The 

methodology has been widely adopted in 

banking, finance, and investment planning 

for evaluating customer risk, forecasting 

financial outcomes, and supporting strategic 

decisions. 

L. Breiman (2001): Breiman proposed the 

Random Forest algorithm as an ensemble 

extension of decision trees to improve 

prediction accuracy and reduce overfitting. 

The study shows that combining multiple 

decision trees produces more reliable and 

stable predictions than a single tree. 

Random Forest has become one of the most 

widely used techniques in banking analytics, 

portfolio management, fraud detection, and 

investment forecasting because of its 

robustness and high classification 

performance. 

R. F. Hespos and P. A. Strassmann (1965): 

The authors developed stochastic decision 

tree models for evaluating investment 
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alternatives under uncertain market 

conditions. The research demonstrates how 

probability-based decision trees support 

investment planning by estimating expected 

returns and associated risks. The proposed 

approach improves managerial decision-

making by enabling systematic evaluation 

of multiple investment scenarios and 

reducing uncertainty in financial planning. 

H. D. Sherali, E. Dalkiran, and T. S. 

Glickman (2011): This study presents 

optimization techniques for selecting the 

best alternatives within decision tree models. 

The authors incorporated risk-reduction 

strategies into decision analysis to improve 

investment planning under uncertain 

conditions. The findings indicate that 

optimized decision trees assist financial 

institutions in minimizing losses while 

maximizing expected returns, making them 

valuable tools for strategic investment 

management. 

R. K. Jain, R. Natarajan, and A. Ghosh 

(2016): The study integrates decision tree 

analysis with Data Envelopment Analysis 

(DEA) to identify factors influencing 

banking performance in India. The authors 

found that decision trees effectively 

determine the most significant operational 

and financial variables affecting bank 

efficiency. The research highlights the 

usefulness of decision tree models in 

improving strategic planning and investment 

decisions within Indian banking institutions. 

A. Emrouznejad and A. Anouze (2010): 

This research combines DEA with 

Classification and Regression Trees to 

evaluate banking efficiency. The study 

demonstrates that integrating predictive 

analytics with efficiency measurement 

provides better insights into organizational 

performance. Decision tree analysis helps 

identify operational strengths and 

weaknesses, supporting effective financial 

planning and resource allocation in banks. 

III. DATA ANALYSIS & 

INTERPRETATION 

 

 
Fig 1: Importance of Investment Decision 

Factors 

 

The bar chart indicates that expected return 

and risk assessment are the most influential 

variables in business investment planning at 

Kotak Mahindra Bank. Market trends and 

customer profile also contribute 

significantly, while liquidity has a 

comparatively lower influence. The results 

suggest that investment decisions rely 

primarily on profitability and risk evaluation. 

 

 
Fig 2: Performance Comparison of Decision 

Models 

 

The line chart compares the predictive 

performance of Decision Tree, Random 

Forest, and Gradient Boosting Decision 

Tree (GBDT). Random Forest achieves the 

highest accuracy, followed by GBDT and 

the Decision Tree model. This shows that 

ensemble approaches can improve 

predictive performance, although decision 

trees remain valuable because of their 

interpretability. 
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Fig 3: Recommended Investment Allocation 

 

The pie chart illustrates a sample allocation 

strategy generated from decision tree-based 

investment analysis. A larger share is 

allocated to low-risk investments (45%), 

followed by medium-risk (35%) and high-

risk (20%) investments. This distribution 

reflects a balanced investment strategy 

focused on sustainable returns and 

controlled financial risk. 

IV. FINDINGS 

The study found that Decision Tree 

Analysis is an effective and practical tool 

for supporting business investment planning 

at Kotak Mahindra Bank. The analysis 

revealed that key factors such as expected 

return, risk assessment, market trends, 

customer financial profile, and liquidity 

significantly influence investment decisions. 

The decision tree model simplified complex 

financial data into clear and interpretable 

decision rules, enabling faster and more 

consistent investment evaluations. The 

findings also indicate that data-driven 

decision-making improves investment 

accuracy, reduces financial risk, and 

enhances resource allocation by identifying 

suitable investment opportunities based on 

predefined criteria. Furthermore, integrating 

decision tree techniques with advanced 

analytical methods can strengthen strategic 

planning, improve portfolio management, 

and support sustainable financial growth. 

Overall, the study concludes that decision 

tree-based investment planning enhances 

operational efficiency, transparency, and the 

quality of investment decisions in the 

banking sector. 

 

V. CONCLUSION 

The study concludes that Decision Tree 

Analysis is a reliable and efficient analytical 

technique for enhancing business 

investment planning at Kotak Mahindra 

Bank. By systematically evaluating critical 

factors such as expected returns, risk levels, 

customer financial profiles, market 

conditions, and liquidity, the decision tree 

model provides clear and interpretable 

decision rules that support informed 

investment choices. The findings 

demonstrate that adopting data-driven 

decision-making improves the accuracy, 

consistency, and transparency of investment 

planning while reducing uncertainty and 

financial risk. As a result, decision tree 

analysis enables the bank to allocate 

resources more effectively and identify 

investment opportunities that align with its 

strategic objectives. 

Furthermore, the research highlights that 

integrating decision tree analysis with 

modern machine learning and financial 

analytics can significantly strengthen 

investment management practices in the 

banking sector. Such integration can 

enhance portfolio optimization, improve 

predictive capabilities, and support 

proactive risk management in a rapidly 

changing financial environment. Therefore, 

Kotak Mahindra Bank can benefit from 

incorporating decision tree-based decision 

support systems into its investment planning 

framework to achieve sustainable growth, 

improve operational efficiency, and 

maintain a competitive advantage in the 

evolving banking industry. 

 

VI. FUTURE SCOPE 

 

The future scope of this study lies in 

integrating Decision Tree Analysis with 

advanced artificial intelligence and machine 

learning techniques to further improve 

business investment planning. Future 

research can combine decision trees with 

ensemble methods such as Random Forest, 

Gradient Boosting, and XGBoost to enhance 

prediction accuracy and reduce model 

limitations. Additionally, incorporating real-

time financial market data, macroeconomic 

indicators, customer transaction behavior, 

and sentiment analysis from digital 

platforms can enable more dynamic and 

responsive investment decisions. These 
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advancements would allow banks to predict 

market fluctuations more effectively and 

optimize investment strategies based on 

changing economic conditions. 

Furthermore, future studies can expand the 

application of decision tree-based 

investment planning to multiple branches 

and financial institutions for comparative 

analysis. Integrating decision tree models 

with big data analytics, cloud computing, 

and explainable artificial intelligence (XAI) 

can improve transparency, regulatory 

compliance, and stakeholder confidence in 

investment decisions. The adoption of 

automated decision support systems and 

intelligent portfolio management 

frameworks can also help financial 

institutions achieve better risk management, 

efficient resource allocation, and sustainable 

business growth. Such developments will 

strengthen the role of data-driven 

investment planning in the evolving digital 

banking ecosystem. 

VII. REFERENCES 

[1] J. R. Quinlan, C4.5: Programs for 

Machine Learning. San Francisco, CA, USA: 

Morgan Kaufmann, 1993. 

DOI: 10.1016/B978-1-55860-238-0.50026-

3  

[2] L. Breiman, J. H. Friedman, R. A. 

Olshen, and C. J. Stone, Classification and 

Regression Trees. Belmont, CA, USA: 

Wadsworth, 1984. 

DOI: 10.1201/9781315139470  

[3] L. Breiman, "Random Forests," Machine 

Learning, vol. 45, no. 1, pp. 5–32, 2001. 

DOI: 10.1023/A:1010933404324  

[4] R. F. Hespos and P. A. Strassmann, 

"Stochastic Decision Trees for the Analysis 

of Investment Decisions," Management 

Science, vol. 11, no. 10, pp. B244–B259, 

1965. 

DOI: 10.1287/mnsc.11.10.B244  

[5] H. D. Sherali, E. Dalkiran, and T. S. 

Glickman, "Selecting Optimal Alternatives 

and Risk Reduction Strategies in Decision 

Trees," Operations Research, vol. 59, no. 3, 

pp. 631–647, 2011. 

DOI: 10.1287/opre.1110.0923  

[6] R. K. Jain, R. Natarajan, and A. Ghosh, 

"Decision Tree Analysis for Selection of 

Factors in DEA: An Application to Banks in 

India," Global Business Review, vol. 17, no. 

5, pp. 1162–1178, 2016. 

DOI: 10.1177/0972150916656682  

[7] A. Emrouznejad and A. Anouze, "Data 

Envelopment Analysis with Classification 

and Regression Tree – A Case of Banking 

Efficiency," Expert Systems, vol. 27, no. 4, 

pp. 231–246, 2010. 

DOI: 10.1111/j.1468-0394.2010.00516.x  

[8] G. Banerjee, A. Gupta, and A. Das, 

"Effects of Financial Statement and 

Macroeconomic Factors on Risk Measures 

of Banks in India: Panel and Decision Tree 

Analysis Approach," International Journal 

of Finance & Banking Studies, vol. 11, no. 3, 

2022. 

DOI: 10.20525/ijfbs.v11i3.2009  

[9] L. Agrawal and D. Adane, "Improved 

Decision Tree Model for Prediction in 

Equity Market Using Heterogeneous Data," 

IETE Journal of Research, vol. 69, no. 9, pp. 

6065–6074, 2023. 

DOI: 10.1080/03772063.2021.1982415  

[10] R. R. Nair, S. Kishore, V. P. Ashwin, S. 

Smitha, and N. Raj, "Decision Tree 

Learning for Credit Risk Assessment in 

Banking," in Proc. IEEE ETCC, 2025. 

DOI: 10.1109/ETCC65847.2025.11108377  

[11] R. Rada and H. Wimmer, "Decision 

Trees and Financial Variables," 

International Journal of Decision Support 

System Technology, vol. 9, no. 1, pp. 1–15, 

2017. 

DOI: 10.4018/IJDSST.2017010101  

[12] E. Korhan and B. Gülmez, "A Hybrid 

Decision Tree-Markowitz Framework for 

Intelligent Trading Portfolio Optimization," 

Applied Intelligence, vol. 56, Art. no. 153, 

2026. 

DOI: 10.1007/s10489-026-07133-0  

[13] J. S. Chou and K. E. Chen, "Optimizing 

Investment Portfolios with a Sequential 

Ensemble of Decision Tree-Based Models 

and the FBI Algorithm for Efficient 

Financial Analysis," Applied Soft 

Computing, vol. 158, 2024. 

DOI: 10.1016/j.asoc.2024.111550  

[14] S. Deng, C. Wang, M. Wang, and Z. 

Sun, "A Gradient Boosting Decision Tree 

Approach for Insider Trading Identification: 

An Empirical Model Evaluation of China 

Stock Market," Applied Soft Computing, 

vol. 83, 2019. 

DOI: 10.1016/j.asoc.2019.105652  

[15] T. J. Chang, S. C. Yang, and K. J. 

Chang, "Portfolio Optimization Problems in 

https://ijerst.org/index.php/ijerst


 
Int. J. Engg. Res. & Sci. & Tech. 2026, ISSN 2319-5991 

 

  

Vol. 22, No.3, 2026                                        https://ijerst.org/index.php/ijerst                                        1493 

Different Risk Measures Using Genetic 

Algorithm," Expert Systems with 

Applications, vol. 36, no. 7, pp. 10529–

10537, 2009. 

DOI: 10.1016/j.eswa.2009.02.062 

 

 

 
 

https://ijerst.org/index.php/ijerst

