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Abstract. In this study, a range of multi-criteria decision-making approaches is used to analyze the performance of 

Indian private-sector banks. Data was collected and performance was evaluated by taking into account a variety of 

inputs and outputs using annual reports from the relevant banks. For data analysis, PROMETHEE, a crucial multi-

criteria decision-making (MCDM) technique, is employed. The research indicates that HDFC is the private sector bank 

with the best performance and establishes a standard. By the implementation of MCDM techniques i.e. PROMETHEE 

ICICI is ranked first followed by HDFC at the second spot. Different methodologies have led to different rankings for 

other institutions. To extend the time range of analysis after the PROMETHEE rankings have been obtained, future 

studies on the performance of banks may compare various bank types. According to the findings, private sector banks 

should invest in areas that will provide income to improve their performance. Efficiency needs to be raised if 

businesses are to survive in the market and compete with the government and foreign institutions. These findings are 

beneficial to a wide range of participants, especially investors who want to comprehend the value of banks as possible 

investment targets. For the first time, scientists have combined MCDM strategies like PROMETHEE. MCDM 

techniques have been used to examine specific inputs and outputs for private sector banks to determine performance. 
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1. Introduction 

The banking sector supports a nation's economy. In a developing nation like India, banks are crucial to the economy's 

expansion. Increased disposable incomes and population growth have contributed to the high demand for banking services 

and related products. Ten years ago, public sector banks dominated the banking sector. Private sector banks were given the 

chance to function and increase their part of the Indian economy; however inefficiency and a lack of technology made this 

possible [1]. The emergence of private banks facilitated the adoption of technology in the banking industry. Which improved 

the general functioning of the financial system? Return on assets (RoA) and return on equity are acknowledged as crucial 

indicators for assessing the performance of banks (RoE). For the fiscal year 2018–2019, banks in the private and public 

sectors had different returns on assets (RoAs), but for the public and private sectors, it is 0.65 and 0.63 respectively. 

Referring to RBI draws attention to the expanding role played by private sector banks in the growth of the Indian economy 

[2]. The goal of the current study is to develop techniques for evaluating bank performance in light of the complex and 

unstable environment that currently exists in the banking industry. Since numerous factors affect how well banks perform, 

while assessing performance, several factors should be taken into consideration. Additionally, not every factor may be 

equally significant. As a result, any qualitative decision or preference based on subjective evaluation may result in a biased 

result. In such a crucial setting, to increase one's ability to choose the best option among a variety of options based on a 

predetermined set of characteristics or criteria, MCDM techniques can be utilized [3-7]. In MCDM, a variety of approaches 

are used to tackle complex issues, yet even when the issues are similar, the approaches will produce diverse results. To assess 

how well private sector banks are performing, we advise adopting several cutting-edge MCDM approaches. As a result, the 

current study's goal is to talk about the following areas of inquiry [8]. 

2. Banking Sector 

Axis Bank, City Union Bank, ICICI Bank, HDFC Bank, and Karur Vysya are some of India's top private banks at the 

moment. Each year, the asset base of private banks like Axis Bank and ICICI Bank is growing quickly. Compared to public 

sector banks. The current study's objective is to assess the financial health of these two sizable private-sector banks. A 

comparison of Axis Bank and ICICI Bank's financial performance metrics or indicators is also included in the study. An 

important part of a nation's economic growth is played by banks [13]. They rely on a strong banking system to help them 

contribute positively to accelerating the development process. The goal of banking sector reforms was to increase the 

profitability and efficiency of banks [9-10]. We can attest that the transitional era was not easy as someone who assisted at 

the beginning of these reforms. However, these changes have improved the banking system's dependability and security. 

Indian banks currently meet or exceed international norms for capital adequacy. Net NPAs have decreased to a more 

tolerable level. Currently, one of the main problems with banking reforms is bank consolidation [11]. Examining the 

financial consequences of ICICI Bank and HDFC Bank is the purpose of the current study. Being positioned as a creative, 
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technologically advanced, and customer-focused bank was the key to ICICI Bank's explosive expansion. The management 

performed a thorough assessment of several international vendors after realizing they needed a solid core technology 

platform to meet their business objectives. In the end, they chose Infosys' Finacle global banking system [12]. The system 

used an open system design and had a low total cost of ownership. It included contact centers, online debit, credit cards, 

consumer banking, corporate e-banking, text message alerts, and mobile. It also included e-broking. From the moment its 

first branch in Chennai was opened, unlike the majority of Indian banks at the time, ICICI Bank was fully automated. The 

bank was able to rapidly service multiple consumer categories thanks to Finacle's core banking products [5]. 

3. PROMETHEE 

PROMETHEE Techniques are the most famous of the surpassing techniques worldwide. One factor contributing to this 

popularity is the availability of the remarkably user-friendly software application known as PROMCALC-PROMETHEE 

computation. PROMCALC is being used more frequently by professionals to address multi-criteria situations [14]. The 

implications of the model assumptions used in PROMETHEE approaches are not known to all users, though. In this article, 

various PROMETHEE technique flaws that users should be aware of and steer clear of are briefly discussed. Manufacturing 

technologies continue to undergo slow but innovative changes [15]. Manufacturing technology is evolving quickly, 

prompting a need for manufacturing businesses to respond more quickly [16]. Manufacturing industries must choose the 

right production plans, To meet the problems, product designs, production procedures, work piece and tool materials, 

machinery, and equipment used. Today, there are many challenging selections to choose from, and the selection processes 

are hard. Understanding the conditions required to make green choices, actions being taken now and in the future, as well as 

variables affecting the entire production environment, individual selection methods, and exploring the style of various types 

of techniques and techniques, will help you make the best decision [17-19]. Develop methods primarily based on large-scale 

problems related to design, planning, and handling manufacturing structures. This study's objective is to demonstrate and 

validate the PROMETHEE technique while taking into account flexible and ambiguous standards. An estimated cost 

judgment is included in the fuzzy transition degree for first-rate requirements, and to ascertain the relative significance of 

standards, this method is employed along with the analytical hierarchy process (AHP) [20]. An enhanced PROMETHEE 

approach for prioritization in a manufacturing context is shown in the following section.  PROMETHEE is a significant scale 

method for evaluating options based on criteria in multi-criteria choice problems. It is characterized by the use of several 

non-binding abilities, which are used to assign versions between options in judgments. This paper proposes the application of 

PROMETHEE below to the selection of inexperienced carriers for equally ancient scale preference functions [21]. 

Comparative results are presented to verify the impact of different aspiration capacities on final aspiration. Seven economic 

and environmental requirements, four suppliers, and 5 choice makers are the main systems in the green supplier priority 

problem. Data were collected through personal interaction with desire makers using a five-item Likert scale. Prometheu's set 

of rules has been completed under a uniform vintage standard feature, and the results show that Dealer A1 is a highly sought-

after prospect [22]. The comparison results show that supplier A1 is the most preferred alternative, regardless of the 

difference in preference capabilities used. Data is used from the annual reports of various private sector banks to achieve the 

work's unique goals. To achieve the specific goals of the current work, data is acquired from the annual reports of individual 

private sector banks. Bank employees contributed primary data for the study. I.e. PROMETHEE. Using the PROMETHEE 

approach, the variables' arbitrary weights were determined. The performance of banks was calculated and ranked using the 

PROMETHEE methodology [23]. These methods can be used to cope with various factors and accomplish objectives. The 

banks were chosen following Ramanathan's recommendations based on the homogeneity of the institutions and the number 

of decision-making units (2001). The decision-making bodies for the current study were 18 private-sector banks. Following a 

thorough assessment of the literature, four input variables and four outcome variables were taken into account [25]. Total 

assets, deposits, cash, investments, and advances are examples of input variables. Taking information from the annual reports 

of HDFC Bank, ICICI Bank, Axis Bank, Karur Vysya, and City Union Bank information on various characteristics of chosen 

banks has been gathered (2019). In Table 1, a result matrix is used to show the data for the input and output variables. The 

Wilcoxon signed rank test, a non-parametric analysis, is used to compare PROMETHEE's rank results. We'll give a thorough 

rundown of the analytical MCDM methods that were employed in this study [24]. 
Table 1 Data Set Decision matrix  

  Total Assets Deposits Cash Investments Advances 

HDFC Bank 12,44,54,06,906 45,25,88,883 81,34,76,392 2,90,58,78,784 1,74,96,92,759 

ICICI Bank 9,64,45,91,478 6,52,91,96,711 80,29,62,860 2,07,73,26,800 5,86,64,65,827 

Axis Bank 8,00,99,65,316 5,48,47,13,409 67,20,46,353 1,74,96,92,759 5,86,64,65,827 

Karur Vysya 69,34,01,144 59,86,79,519 3,69,70,455 14,88,15,854 48,58,08,140 

City Union Bank 45,25,88,883 38,44,79,485 2,96,32,845 7,71,22,006 32,67,33,408 

Max 12445406906 6529196711 813476392 2905878784 5866465827 

Min 452588883 384479485 29632845 77122006 326733408 

max-Min 11992818023 6144717226 783843547 2828756778 5539732419 
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Table 1 shows the Total Assets, Deposits, Cash, Investments, Advances of each of the five ICICI Bank, Axis Bank, Karur 

Vysya, HDFC Bank and City Union Bank shows the maximum and minimum output of each value. 

 

 
FIGURE 1. Banking 

 

Figure 1 shows that the Total assets of all the bank is high and the Total assets of the bank are very important. HDFC and 

ICICI bank is high in deposits, Total assets and advances.  

 
TABLE 2. Normalized decision matrixes with PROMETHEE method 

  Total Assets Deposits Cash Investments Advances 

HDFC Bank 1 0.01108422 1 1 0.256864275 

ICICI Bank 0.76645894 1 0.986587206 0.707096775 1 

Axis Bank 0.630158518 0.830019305 0.819568536 0.591274148 1 

Karur Vysya 0.020079706 0.034859217 0.009361064 0.025344649 0.028715237 

City Union Bank 0 0 0 0 0 

 

Table 2 shows the Normalized matrix of Sensitivity analysis PROMETHEE the ICICI Bank, Axis Bank, Karur Vysya, 

HDFC Bank and City Union Bank normalization are shown in the above tabulation. Table 2 shows the default matrix of 

PROMETHEE us for the sensitivity analysis shown in the table above. 

 

 
FIGURE 2. Normalized matrix of Sensitivity analysis PROMETHEE 

 

A graphic illustration of the sensitivity analysis's normal matrix is shown in Figure 2. HDFC Bank and ICICI Bank have a 

high rating compared to the others. The City Union Bank default is the lowest rating of all. 
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TABLE 3. Pair Wise Comparison 

  Total Assets Deposits Cash Investments Advances 

D12 0.23354106 -0.98891578 0.013412794 0.292903225 -0.743135725 

D13 0.369841482 -0.818935085 0.180431464 0.408725852 -0.743135725 

D14 0.979920294 -0.023774997 0.990638936 0.974655351 0.228149037 

D15 1 0.01108422 1 1 0.256864275 

D21 -0.23354106 0.98891578 -0.013412794 -0.292903225 0.743135725 

D23 0.136300422 0.169980695 0.16701867 0.115822627 0 

D24 0.746379234 0.965140783 0.977226142 0.681752126 0.971284763 

D25 0.76645894 1 0.986587206 0.707096775 1 

D31 -0.369841482 0.818935085 -0.180431464 -0.408725852 0.743135725 

D32 -0.136300422 -0.169980695 -0.16701867 -0.115822627 0 

D34 0.610078812 0.795160088 0.810207471 0.565929499 0.971284763 

D35 0.630158518 0.830019305 0.819568536 0.591274148 1 

D41 -0.979920294 0.023774997 -0.990638936 -0.974655351 -0.228149037 

D42 -0.746379234 -0.965140783 -0.977226142 -0.681752126 -0.971284763 

D43 -0.610078812 -0.795160088 -0.810207471 -0.565929499 -0.971284763 

D45 0.020079706 0.034859217 0.009361064 0.025344649 0.028715237 

D51 -1 -0.01108422 -1 -1 -0.256864275 

D52 -0.76645894 -1 -0.986587206 -0.707096775 -1 

D53 -0.630158518 -0.830019305 -0.819568536 -0.591274148 -1 

D54 -0.020079706 -0.034859217 -0.009361064 -0.025344649 -0.028715237 

 

Table 3 displays the Pair-Wise Comparison of Table 2, comparing each row on the tabulation with the adjacent row for 

ICICI Bank, Axis Bank, Karur Vysya, HDFC Bank, and City Union Bank. 
TABLE 4 Preference value 

 Preference 

value 
0.2336 0.1652 0.3355 0.1021 0.0424 SUM 

D12 0.05455519 0 0.004499992 0.029905419 0 0.088960603 

D13 0.08639497 0 0.060534756 0.04173091 0 0.188660636 

D14 0.22890938 0 0.332359363 0.099512311 0.009673519 0.670454574 

D15 0.2336 0.001831113 0.3355 0.1021 0.010891045 0.683922158 

D21 0 0.163368887 0 0 0.031508955 0.194877842 

D23 0.03183978 0.028080811 0.056034764 0.01182549 0 0.127780844 

D24 0.17435419 0.159441257 0.32785937 0.069606892 0.041182474 0.772444183 

D25 0.17904481 0.1652 0.331000008 0.072194581 0.0424 0.789839397 

D31 0 0.135288076 0 0 0.031508955 0.166797031 

D32 0 0 0 0 0 0 

D34 0.14251441 0.131360447 0.271824607 0.057781402 0.041182474 0.644663339 

D35 0.14720503 0.137119189 0.274965244 0.06036909 0.0424 0.662058553 

D41 0 0.00392763 0 0 0 0.00392763 

D42 0 0 0 0 0 0 

D43 0 0 0 0 0 0 

D45 0.00469062 0.005758743 0.003140637 0.002587689 0.001217526 0.017395214 

D51 0 0 0 0 0 0 

D52 0 0 0 0 0 0 

D53 0 0 0 0 0 0 

D54 0 0 0 0 0 0 
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Table 4 shows the Performance value of the ICICI Bank, Axis Bank, Karur Vysya, HDFC Bank and City Union Bank. When 

compare to all others. The total of the similar row makes up the last one. 

 

TABLE 5. Sum of Performance Value 

  HDFC Bank ICICI Bank Axis Bank Karur Vysya 

City Union 

Bank SUM   

HDFC Bank 0 0.088960603 0.188660636 0.670454574 0.683922158 1.63199797 0.326399594 

ICICI Bank 0.194877842 0 0.127780844 0.772444183 0.789839397 1.88494226 0.376988453 

Axis Bank 0.166797031 0 0 0.644663339 0.662058553 1.47351892 0.294703785 

Karur Vysya 0.00392763 0 0 0 0.017395214 0.02132284 0.004264569 

City Union Bank 0 0 0 0 0 0 0 

SUM 0.365602502 0.088960603 0.31644148 2.087562096 2.153215322     

  0.0731205 0.017792121 0.063288296 0.417512419 0.430643064     

 

Table 5 shows the sum of all rows and column are applied on the last row. The sum of all row of performance value is 

arranged above tabulation and the diagonal value is zero. 

 
TABLE 6. Positive flow, Negative flow, Net flow 

  positive flow Negative Flow Net flow 

HDFC Bank 0.32639959 0.0731205 0.253279094 

ICICI Bank 0.37698845 0.017792121 0.359196332 

Axis Bank 0.29470378 0.063288296 0.231415489 

Karur Vysya 0.00426457 0.417512419 -0.413247851 

City Union Bank 0 0.430643064 -0.430643064 

 

In Table 6, the positions of ICICI Bank, Axis Bank, Karur Vysya, HDFC Bank, and City Union Bank are displayed. In the 

aforementioned ranking, ICICI Bank is in top place, followed by HDFC Bank in second place, and City Union Bank in third 

place showed in figure 3.  

 

 
FIGURE 2. Positive flow, Negative flow, and Net flow 

 

TABLE 7. Ranks 

  Rank 

HDFC Bank 2 

ICICI Bank 1 

Axis Bank 3 

Karur Vysya 4 

City Union Bank 5 
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Table 7 shows the rank for the camera depend on the Total Assets, Deposits, Cash, Investments, Advances ranking for the 

ICICI Bank, Axis Bank, Karur Vysya, HDFC Bank and City Union Bank  . In the above tabulation the ICICI Bank is in the 

first rank and the second rank is HDFC Bank and the last rank is City Union Bank. 

 

 
FIGURE 3. Rank 

 

Figure 3 shows the rank for the camera depend on the Total Assets, Deposits, Cash, Investments, Advances ranking for the 

ICICI Bank, Axis Bank, Karur Vysya, HDFC Bank and City Union Bank  . In the above tabulation the ICICI Bank is in the 

first rank and the second rank is HDFC Bank and the last rank is City Union Bank. 

4. Conclusion 

Total assets, deposits, cash, investments, and advances are examples of input variables. Information on various traits of 

selected banks has been gathered from the annual reports of HDFC Bank, ICICI Bank, Axis Bank, Karur Vysya, and City 

Union Bank (2019). The data for these input and output variables are shown as a result matrix in Table 1. A non-parametric 

test called the Wilcoxon signed rank test is used to compare ranks obtained with PROMETHEE. We will go into great detail 

on the analytical MCDM methods employed in this study. These methods are also employed in India to rate the performance 

of the private sector banks. The system used an open system design and had a low total cost of ownership. It included contact 

centers, online debit, credit cards, consumer banking, corporate e-banking, text message alerts, and mobile. It also included 

e-broking. From the moment its first branch in Chennai was opened, unlike the majority of Indian banks at the time, ICICI 

Bank was fully automated. The empirical results of our study identified top-performing banks that can be utilized as a 

benchmark for other banks to improve their efficiency based on the similarity of the ranks generated by PROMETHEE. The 

findings indicate that ICICI and HDFC banks were ranked first and second, respectively, by both approaches. Due to 

variations in approach, there was a small discrepancy for the remaining ranks. 

References 

[1]. Parameswar, Nakul, Swati Dhir, and Sanjay Dhir. "Banking on innovation, innovation in banking at ICICI 

bank." Global Business and Organizational Excellence 36, no. 2 (2017): 6-16. 

[2]. Jeet, Vikram, and Dr Sayeeduzzafar. "A study of HRM practices and its impact on employees job satisfaction in 

private sector banks: A case study of HDFC Bank." International Journal of Advance Research in Computer Science 

and Management Studies 2, no. 1 (2014). 

[3]. Srinivas, K., and L. Saroja. "Comparative financial performance of HDFC Bank and ICICI Bank." International 

Refereed Multidisciplinary Journal of Contemporary Research 1, no. 2 (2013): 108-126. 

[4]. Khan, Hera, Ayush Srivastav, and Amit Kumar Mishra. "Multiclass Intent Analysis: Beyond the Conventional 

Polarities." ECS Transactions 107, no. 1 (2022): 7119. 

[5]. Adhana, Deepak, and Neelam Gulati. "Financial Performance Analysis: A Comparative Study of AXIS Bank and 

ICICI Bank." Journal of Information and Computational Science 9, no. 7 (2019). 

[6]. Kshirsagar, Pravin, Akshay Pote, K. K. Paliwal, Vaibhav Hendre, Pranav Chippalkatti, and Nikhil Dhabekar. "A 

review on IOT based health care monitoring system." ICCCE 2019 (2020): 95-100. 

[7]. Sama, Hanumantha Rao, Sri Venkateswara Kumar Kosuri, and Sripathi Kalvakolanu. "Evaluating and ranking the 

Indian private sector banks—A multi‐criteria decision‐making approach." Journal of Public Affairs 22, no. 2 (2022): 

e2419. 

0

1

2

3

4

5

HDFC 
Bank

ICICI Bank Axis Bank Karur 
Vysya

City Union 
Bank

Rank



 Arti Modi.et.al / REST Journal on Banking, Accounting and Business, 1(3) 2022, 42-50 

Copyright@ REST Publisher                                                                                                                                                                   48 

[8]. Sreejith, R., Vijesh Vijayan, and A. J. Francis. "Design and Implementation of Open Journal System (OJS) for 

Rajagiri Journals: A Review." (2019). 

[9]. Banerjee, Soumya, Sayan Gupta, Amlan Ghosh, and Gautam Bandyopadhyay. "Optimal Portfolio Selection of 

Equity Mutual Funds using Genetic Algorithm: An Indian Perspective." Mathematical Statistician and Engineering 

Applications 71, no. 4 (2022): 4620-4631. 

[10]. Kumar, Anil, Saleh A. Alghamdi, Abolfazl Mehbodniya, Julian L. Webber, and Shavkatov Navruzbek 

Shavkatovich. "Smart power consumption management and alert system using IoT on big data." Sustainable Energy 

Technologies and Assessments 53 (2022): 102555. 

[11]. Panwar, Sharad, and R. Madhumathi. "Characteristics and performance evaluation of selected mutual funds in 

India." In Indian Institute of Capital Markets 9th Capital Markets Conference Paper. 2006. 

[12]. Khan, Hera, Ayush Srivastav, Amit Kumar Mishra, and Tien Anh Tran. "Machine learning methods for estimating 

permeability of a reservoir." International Journal of System Assurance Engineering and Management (2022): 1-14. 

[13]. Saaran, Viraat, Vaishali Kushwaha, Sachi Gupta, and Gaurav Agarwal. "A Literature Review on Generative 

Adversarial Networks with Its Applications in Healthcare." In Congress on Intelligent Systems, pp. 215-225. 

Springer, Singapore, 2020. 

[14]. Jain, Sahil, and Aditi Gangopadhyay. "Analysis of equity based mutual funds in India." OSR journal of business 

and management (IOSRJBM) 2, no. 1 (2012): 1-4. 

[15]. Nautiyal, Aditi, and Amit Kumar Mishra. "Machine learning approach for intelligent prediction of petroleum 

upstream stuck pipe challenge in oil and gas industry." Environment, Development and Sustainability (2022): 1-27. 

[16]. Chawla, Deepak. "An empirical analysis of factors influencing investment in mutual funds in India." Global 

Business Review 15, no. 3 (2014): 493-503. 

[17]. Kshirsagar, Pravin R., and Sudhir G. Akojwar. "Prediction of neurological disorders using optimized neural 

network." In 2016 International Conference on Signal Processing, Communication, Power and Embedded System 

(SCOPES), pp. 1695-1699. IEEE, 2016. 

[18]. Kumar Pandey, Rakesh, Shrey Aggarwal, Griesha Nath, Anil Kumar, and Behzad Vaferi. "Metaheuristic 

algorithm integrated neural networks for well-test analyses of petroleum reservoirs." Scientific Reports 12, no. 1 

(2022): 1-16. 

[19]. Pal, Ms Shilpi, and Arti Chandani. "A critical analysis of selected mutual funds in India." Procedia Economics and 

Finance 11 (2014): 481-494. 

[20]. Gupta, Sachi, and Gaurav Agarwal. "Hybrid fuzzy-based Deep Remora Reinforcement Learning Based Task 

Scheduling in Heterogeneous Multicore-processor." Microprocessors and Microsystems 92 (2022): 104544. 

[21]. Choudhary, Vikas, and Preeti Sehgal Chawla. "Performance Evaluation of Mutual Funds: A Study of Selected 

Diversified Equity Mutual Funds in India." In International Conference on Business, Law and Corporate Social 

Responsibility, vol. 2, no. 10. 2014. 

[22]. Sreejith, R., and S. Senthil. "Framework for concealing medical data in images using modified Hill cipher, multi-

bit EF and ECDSA." International Journal of Information and Communication Technology 19, no. 2 (2021): 168-

183. 

[23]. Tripathi, Shivam, and Dr Gurudutta P. Japee. "Performance Evaluation of Selected Equity Mutual Funds in 

India." Gap Gyan-A Global Journal of Social Sciences (2020). 

[24]. Talwar, Akshit, Alka Chaudhary, and Anil Kumar. "Encryption Policies of Social Media Apps and Its Effect on 

User's Privacy." In 2022 10th International Conference on Reliability, Infocom Technologies and Optimization 

(Trends and Future Directions)(ICRITO), pp. 1-4. IEEE, 2022. 

[25]. Farooqui, Nafees Akhter, Amit Kumar Mishra, and Ritika Mehra. "IOT based Automated Greenhouse Using 

Machine Learning Approach." International Journal of Intelligent Systems and Applications in Engineering 10, no. 2 

(2022): 226-231. 

[26]. Deb, Soumya Guha, Ashok Banerjee, and B. B. Chakrabarti. "Market timing and stock selection ability of mutual 

funds in India: an empirical investigation." Vikalpa 32, no. 2 (2007): 39-52. 

[27]. Kshirsagar, Pravin R., Anil N. Rakhonde, and Pranav Chippalkatti. "MRI image based brain tumor detection using 

machine learning." Test Engineering and Management 81 (2020): 3672-3680. 

[28]. KEYWORD, USING DENSITY OF. "WEB GRAPH BASED SEARCH BY USING DENSITY OF KEYWORD 

AND AGE FACTOR." (2013). 

[29]. Albadvi, Amir, S. Kamal Chaharsooghi, and Akbar Esfahanipour. "Decision making in stock trading: An 

application of PROMETHEE." European journal of operational research 177, no. 2 (2007): 673-683. 

[30]. De Keyser, Wim, and Peter Peeters. "A note on the use of PROMETHEE multicriteria methods." European journal 

of operational research 89, no. 3 (1996): 457-461. 

[31]. Agarwal, Gaurav, Hari Om, and Sachi Gupta. "A learning framework of modified deep recurrent neural network 

for classification and recognition of voice mood." International Journal of Adaptive Control and Signal 

Processing 36, no. 8 (2022): 1835-1859. 

[32]. Anand, Gapesh, and Rambabu Kodali. "Selection of lean manufacturing systems using the 

PROMETHEE." Journal of modelling in management (2008). 



 Arti Modi.et.al / REST Journal on Banking, Accounting and Business, 1(3) 2022, 42-50 

Copyright@ REST Publisher                                                                                                                                                                   49 

[33]. Bangroo, Rashika, Utsav Gupta, Roshan Sah, and Anil Kumar. "Cryptocurrency Price Prediction using Machine 

Learning Algorithm." In 2022 10th International Conference on Reliability, Infocom Technologies and Optimization 

(Trends and Future Directions)(ICRITO), pp. 1-4. IEEE, 2022. 

[34]. Arya, Vishakha, Amit Kumar Mishra Mishra, and Alfonso González-Briones. "Analysis of sentiments on the onset 

of Covid-19 using Machine Learning Techniques." ADCAIJ: Advances in Distributed Computing and Artificial 

Intelligence Journal 11, no. 1: 45-63. 

[35]. Briggs, Th, P. L. Kunsch, and Bertrand Mareschal. "Nuclear waste management: an application of the multicriteria 

PROMETHEE methods." European Journal of Operational Research 44, no. 1 (1990): 1-10. 

[36]. Akojwar, Sudhir G., and Pravin R. Kshirsagar. "Performance evolution of optimization techniques for 

mathematical benchmark functions." International Journal of Computers 1 (2016). 

[37]. Sreejith, R., and S. Senthil. "Dynamic Data Infrastructure Security for Interoperable e-Healthcare Systems: A 

Semantic Feature-Driven NoSQL Intrusion Attack Detection Model." BioMed Research International 2022 (2022). 

[38]. Oberschmidt, Julia, Jutta Geldermann, Jens Ludwig, and Meike Schmehl. "Modified PROMETHEE approach for 

assessing energy technologies." international Journal of energy sector management (2010). 

[39]. Farooqui, Nafees Akhter, Amit Kumar Mishra, and Ritika Mehra. "Automatic crop disease recognition by 

improved abnormality segmentation along with heuristic-based concatenated deep learning model." Intelligent 

Decision Technologies Preprint: 1-23. 

[40]. Agarwal, Gaurav, Vikas Maheshkar, Sushila Maheshkar, and Sachi Gupta. "Vocal Mood Recognition: Text 

Dependent Sequential and Parallel Approach." In Applications of Artificial Intelligence Techniques in Engineering, 

pp. 131-142. Springer, Singapore, 2019. 

[41]. Kumar, Anil, Rajabov Sherzod Umurzoqovich, Nguyen Duc Duong, Pratik Kanani, Arulmani Kuppusamy, M. 

Praneesh, and Minh Ngyen Hieu. "An intrusion identification and prevention for cloud computing: From the 

perspective of deep learning." Optik 270 (2022): 170044. 

[42]. Athawale, Vijay Manikrao, Prasenjit Chatterjee, and Shankar Chakraborty. "Decision making for facility location 

selection using PROMETHEE II method." International Journal of Industrial and Systems Engineering 1 11, no. 1-2 

(2012): 16-30. 

[43]. Akojwar, Dr Sudhir, Pravin Kshirsagar, and Vijetalaxmi Pai. "Feature extraction of EEG signals using wavelet and 

principal component analysis." In National Conference on Research Trends In Electronics, Computer Science & 

Information Technology and Doctoral Research Meet. 2014. 

[44]. Liao, Huchang, and Zeshui Xu. "Multi-criteria decision making with intuitionistic fuzzy PROMETHEE." Journal 

of Intelligent & Fuzzy Systems 27, no. 4 (2014): 1703-1717. 

[45]. Halouani, Nesrin, Habib Chabchoub, and J-M. Martel. "PROMETHEE-MD-2T method for project 

selection." European Journal of Operational Research 195, no. 3 (2009): 841-849. 

[46]. Singh, Prabhat Kumar, Gaurav Agarwal, and Sachi Gupta. "A new ranking technique for ranking phase of search 

engine: Size based ranking algorithm (SBRA)." International Journal of Computer Applications 82, no. 5 (2013). 

[47]. Feng, Feng, Zeshui Xu, Hamido Fujita, and Meiqi Liang. "Enhancing PROMETHEE method with intuitionistic 

fuzzy soft sets." International Journal of Intelligent Systems 35, no. 7 (2020): 1071-1104. 

[48]. Kumar Pandey, Rakesh, Anil Kumar, Ajay Mandal, and Behzad Vaferi. "Employing deep learning neural 

networks for characterizing dual-porosity reservoirs based on pressure transient tests." Journal of Energy Resources 

Technology 144, no. 11 (2022): 113002. 

[49]. Mishra, Amit Kumar, and Shweta Paliwal. "Mitigating cyber threats through integration of feature selection and 

stacking ensemble learning: the LGBM and random forest intrusion detection perspective." Cluster 

Computing (2022): 1-12. 

[50]. Chou, Tien-Yin, Wen-Tzu Lin, Chao-Yuan Lin, Wen-Chieh Chou, and Pi-Hui Huang. "Application of the 

PROMETHEE technique to determine depression outlet location and flow direction in DEM." Journal of 

Hydrology 287, no. 1-4 (2004): 49-61. 

[51]. Sreejith, R., and K. R. Sinimole. "Modelling evacuation preparation time prior to floods: A machine learning 

approach." Sustainable Cities and Society 87 (2022): 104257. 

[52]. Kshirsagar, Pravin, and Dr Sudhir Akojwar. "Classification and Prediction of Epilepsy using FFBPNN with PSO." 

In IEEE international conference on communication networks, vol. 17. 2015. 

[53]. Gupta, Rajesh, Anish Sachdeva, and Arvind Bhardwaj. "Selection of logistic service provider using fuzzy 

PROMETHEE for a cement industry." Journal of Manufacturing Technology Management (2012). 

[54]. Farooqui, Nafees Akhter, Amit Kumar Mishra, and Ritika Mehra. "Concatenated deep features with modified 

LSTM for enhanced crop disease classification." International Journal of Intelligent Robotics and 

Applications (2022): 1-25. 



 Arti Modi.et.al / REST Journal on Banking, Accounting and Business, 1(3) 2022, 42-50 

Copyright@ REST Publisher                                                                                                                                                                   50 

[55]. Van Huylenbroeck, Guido. "The conflict analysis method: bridging the gap between ELECTRE, PROMETHEE 

and ORESTE." European Journal of Operational Research 82, no. 3 (1995): 490-502. 

[56]. Kapoor, Nishant Raj, Ashok Kumar, Anuj Kumar, Anil Kumar, and Krishna Kumar. "Transmission Probability of 

SARS-CoV-2 in Office Environment Using Artificial Neural Network." IEEE Access 10 (2022): 121204-121229. 

[57]. Agarwal, Gaurav, Vikas Maheshkar, Sushila Maheshkar, and Sachi Gupta. "Recognition of emotions of speech 

and mood of music: a review." In International Conference on Wireless Intelligent and Distributed Environment for 

Communication, pp. 181-197. Springer, Cham, 2018. 

[58]. Turcksin, Laurence, Annalia Bernardini, and Cathy Macharis. "A combined AHP-PROMETHEE approach for 

selecting the most appropriate policy scenario to stimulate a clean vehicle fleet." Procedia-Social and Behavioral 

Sciences 20 (2011): 954-965. 

 

 


