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ABSTRACT 
Women refuse to open bank accounts due to long queues in banks and not being able to access a bank loan due to a lack of information and time spent in loan processing. Banks face challenges in managing queues in providing financial services. There is no evidence of research using Anylogic to address long periods spent in loan processing.  This study attempts to fill the research gap by reviewing the literature, data collection, simulation run, and system mapping. The study collected secondary district-wise data from two hundred (200) bank branches in Punjab State of India and computed the average number of loans processed per day by seven banks in Punjab State India,  simulation run was carried out in three experiments using the Analogic model to determine the average number of loans processing per day in India based on regular eight working hours per day by bank in India, using one credit consultant, one security specialist, one bank clerk, and one credit analyst. Both online and offline credit submission is supported by the Anylogic simulation application, and the mapping of women's loans granted by banks in India was designed using Kumu application software. The result of the study revealed four (4) loan approval per day against the current practice of one loan approval in India for 2 to 7days. This study can guide bank stakeholders and researchers in selecting interventions to ensure customer satisfaction.
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1.0 INTRODUCTION
A quintessential component influencing the success of companies in today’s competitive world is to amplify customer delight via the enchantment of provider quality. Therefore, service organizations have targeted quite a number of ways to be aware of purchaser perceptions and have deliberate specific strategies so as to satisfy a larger number of customers. In any service organization, managers are most concerned about the time that customers are required to attend for receiving their service.
From delays in receiving providers which can motivate queuing are the widespread troubles in banking environments and even in way of life situations.(Moghadam, 2013) The quintessential points of a standard queuing device comprise the structure of the road, businesses of demand, arrival and restore processes, and discipline of the queue. In onsite carrier companies like governmental agencies, retail stores, or banks, the lack of optimization of the provider will end in lengthy queues. Hence, the recognition and understanding of customer demand and what the client prefers is the initial step for the improvement of the provider functionality (Moghadam, 2013).
Banks in particular pay distinctive interest to service first-rate due to the fact of the most quintessential core competence. Therefore, different approaches are utilized so as to enhance carrier great and as a result consumer pleasure within the banking system. For instance, Shao,(Hua et al., 2009) and  (van Dijk, 2002)  adopted agent simulation to work out the most appropriate and useful resource configuration of a bank, in phrases of value and user’s satisfaction. In a similar study, (Sarkar et al., 2011).  utilized simulation to hunt the sole choice in phrases of reducing the carrier time of banks’ counters thinking about the utilization fee of counters. However, (Sandmann, 2012) used simulation for studying delays all through a set of queues with correlated provider time at every node, where provider time for every consumer at the essential node might also be variate and therefore the consecutive service instances are correlated with the one at the predominant node. (Hammond & Mahesh, 1995). strived to advise a simulation model, at some stage in which some bank teller administration insurance policies were applied to recognize the precise stage of provider quality. In a range of studies, (Zhang & Liu, 2007). used the six-sigma methodology with DMAIC steps in banking services, aiming at improving provider quality. In addition, different researchers tried to use industrial management strategies to beautify the career excellence of banks. As an example, in the study conducted by (Pei, 2008). in order to abate the service time of a bank’s tellers.
Reviewing the applicable literature exhibits that tellers and lobby offerings are the two necessary areas via which the productivity of banking operations is usually improved. Waiting for an extended period of your time will lead to client dissatisfaction. Therefore, banks must have sufficient teller stations to be prepared to furnish rapid carriers and at an equivalent time, making sure that tellers are not idle and their productive time period is correctly used. It must be referred to that ready time relies on various elements like arrival price of buyers inside the system, time of the day, the fee at which the provider is provided, carrier type, and efficiency of counters.(Hammond & Mahesh, 1995).
Customer behavior features have an impact on the effectiveness of provider useful resource utilization. A common customer's characteristics are often influenced through the subsequent specifications: the sort and exceptional of demand, the precedence by means of which she/he is served, the bearable queue length, the tolerable waiting time, etc. Queue length and waiting time are essential factors in consumer grasp of the widespread of service. However, so as to possess a gold standard provider configuration, each patron's perception about the preferred carrier and therefore the fee of offering the service have to be considered. Therefore, a variety of options need to be tested to acquire the quality viable configuration which is applicable from both the customer’s and service provider’s factors of view (Hammond & Mahesh, 1995).
Among specific tactics which are useful to stay extraordinary alternatives, simulation has validated its high functionality in modeling and evaluating such situations. Caring about the factor of time and having know-how about the possible ways through which the ready time is often decreased is quintessential even earlier than starting a simulation. This expertise in particular is extremely beneficial to make pointers for possible work layouts or other choice changes. The changed situations are then examined sequentially and in contrast the usage of simulation.
From the review of available literature, there is a lack of research using Anylogic in addressing long periods spent in loan processing for women in India. This study is conducted to fill this research gap. 
Objectives of the research:
Particularly, the objectives of this study are:
1. To understand the nature and extent of Simulation of Queuing Systems in banks using quantitative and qualitative methods to guide policies & designs.
2. To investigate and develop a case study on the Simulation of Queuing Systems in banks using quantitative and qualitative methods to guide policies & designs.
3. To develop a system map of financial institutions and loans available for women in Punjab, India using system mapping applications to guide policies & designs.

2.0 RELATED LITERATURE 
Simulation is the execution of a version, represented with the aid of using a computer software that offers facts approximately the device being investigated(Durán, 2020). The simulation technique of reading a version against the analytical technique, wherein the technique of reading the device is only theoretical. As this technique is of greater reliability, the simulation technique offers greater flexibility and convenience. SIMSCRIPT gives a primarily method-based technique of writing simulation software. With this technique, the additives of this system include entities, which integrate numerous associated occasions into one method (Ucar et al., 2019).

Simulation models serve as analytical building blocks for rigorous philosophical research. There are two methods for doing this. This topic addressed by Humphreys(Durán, 2020) who demonstrates how the anthropocentric dilemma is a genuine philosophical issue raised by computer science and has no analogue in general philosophy of science. A second strategy, complimentary to the first, demonstrates how computer simulations shed new light on well-established propositions in the philosophy of science, demonstrating the importance of these (novel) simulations from a philosophical standpoint. (Durán, 2020) Instead of constructing widespread mathematical fashions with the aid of using experts. Simulation software programs have made it feasible to examine the operation of an actual device with the aid of using non-experts, and managers who are now no longer programmers.

According to (Davelaar, 2021), systems queuing is a method for diagnosing and intervening in complicated intricate conditions. It is not a field that seeks particular knowledge of the hassle space. But as a substitute, gives the context for seeing and interacting with complicated conditions in their entirety. Banks are multi-dimensional carrier organizations. 

Simulation of a device is the operation of a version of the device. (Maria, 1997) The modeler first builds the version of a System, after which makes all of the adjustments to discover the nice configuration with which the device will become optimized. Simulation is taken into consideration as an illustration of the device's operation or a method over time.(Maria, 1997) The critical position of simulation is a test that makes use of the built and examined version. (Maria, 1997)  developed an approximation method for  measurement of the two-node  tandem queue using sub solutions to measure result. However, approximation method is very interesting in certain cases for result measurement, unbiased simulation is more preferred in result verification (Buijsrogge et al., 2021). 
Simulation can be divided into three most important types (Sadoun, 2000; Mykoniatis & Angelopoulou, 2020)
(a) Monte Carlos Simulation:  a static simulation technique without a times axis;

(b) Trace-driven simulation:  a time-ordered record of events collected by running an application program of part of it on the real system, and;

(c) Discrete-event simulation: the state of a model changes at only a discrete, but possibly random, set of simulated time points (Ucar et al., 2019). This discrete model change could be understood as the 
duration of it and may be ignored, face to the duration of the system.

In this study, wherein the system is represented by an Anylogic Consumer credit application for the bank system, the events are the customer ́s arrival, the services beginning and the services ending, because its duration is smaller than the whole duration.


Institutional Mapping 

A stakeholder can use several forms of power for a particular management or innovation decision, largely with the institutions. Institutional mapping is a more limited subset of stakeholder mapping and engagement. 
Therefore, this research conducted a mapping of the banks in the Indian state of Punjab through an inventory of the institutions involved to highlight the role of the relevant institutions and institutional links based on exclusive loans for women using the Kumu application software (McFadden et al., 2011).



Process of institutional mapping
The institutional mapping process uses different approaches for the institutional mapping with twelve steps in the EU-SWITCH project(McFadden et al., 2011). It is not compulsory to follow all the steps. There is no need to travel, the aim is to map(McFadden et al., 2011).








Source: Table 1: Green’s protocol for Institutional mapping (Green 2007)(McFadden et al., 2011)[image: ]
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For this study the following steps where identified and adopted from the Protocol for Institutional Mapping as suggested by Green(Green, 2007) for the mapping of banks:
1. Locating the map users? Banks, policy makers, researchers.
2.What is the purpose of the mapping? To create an instructional inventory of district wise banks offering women exclusive loan schemes in Punjab state of India to guide policy and designs.
3. To gain an understanding of the spread of banks offering women exclusive loans in Punjab state of India.
4. The policies and plans, followed by district-wise banks offering loan schemes for women
5.Glossary ( Legend).
6. What should the map look like? A system map with narratives showing geographical jurisdictions.











2.1  Loan Schemes Special for Female Gender in the Republic of India
In  nine loan schemes exist exclusively to women providing loans/ credit assistance to women in different categories Table 2.
Table 2: Exclusive loan schemes for women in India
	Loan scheme
	Features

	1. Annapurna loan theme

	This theme is from the installation financial cluster of Mysore for these ladies’ entrepreneurs who are fixing parts of the line of labor industrial leaders as the way to push packed meals, and snacks. The loans at a lower place in this scheme are to satisfy the capital wishes of the industrial enterprise employer on aspect buying utensils and one-of-a-kind area gear and equipment.
Beneath this mortgage, a consumer is needed aboard the property of the commercial commerce being pledged as collateral protection. Further, the foremost necessary quantity of cash this may be granted is ₹50,000 (fifty thousand North American country Dollars) that need to be re-paid in month-to-month installments for xxxvi months, however, once the private loan is sanctioned, the capitalist doesn’t value more highly to pay the monthly compensation installment for the big vary one month. The charge of the hobby is readily relying upon the market charge.









	Loan scheme
	Features

	2. Stree Hindu deity Package for girls Entrepreneurs

	Half share of enterprise or enterprise companies with the help of the use of feminine or teams Entrepreneurship Development Programmes (EDP) are introduced this loan with the assistance of exploitation SBI branches. The theme carries a discount worth of interest with the helpful useful resource of the usage of 0.50% merely just in case the degree of non-public loan is massive than ₹2 lakhs (($2800).


	3. Bharatiya Mahila Bank loan
	These loans are an area for budding female entrepreneurs looking to start out off new ventures at intervals in the fields of the retail sector, mortgage con to property, little loans, and SME loans. The basic loan amount is ₹20 crores (2.8million North yank country Dollars) in case of producing industries and else a concession of 0.25% at the fee of activity and interest fees unremarkably from one0.15% and better. Additionally, underneath the Credit Guarantee Fund Trust for little and tiny} Enterprises (CGTMSE), there may also be no demand for collateral security for a loan of  1 large integer rupees.

	4. Dena loan theme
	[bookmark: _heading=h.gjdgxs]This loan provides the assistance of Dena financial institution to female entrepreneurs in agriculture, manufacturing, micro-credit score, retail stores, and small businesses; who need monetary assistance. This hobby value is attenuated with the useful helpful resource of the usage of 0.25%, board issue the major loan amount being ₹20 lakhs ($2800) for retail trade; coaching and housing whereas ₹50,000(Seven-hundred US dollars) at a lower place the microcredit.






	Loan scheme
	Features

	5. Udyogini theme
	This theme is from the installation financial cluster of Mysore for these ladies’ entrepreneurs who are fixing parts of the line of labor industrial leaders as the way to push packed meals, and snacks. The loans at a lower place in this scheme are to satisfy the capital wishes of the industrial enterprise employer on aspect buying utensils and one-of-a-kind area gear and equipment.
Beneath this mortgage, a consumer is needed aboard the property of the commercial commerce being pledged as collateral protection. Further, the foremost necessary quantity of cash this may be granted is ₹50,000 (fifty thousand North American country Dollars) that need to be re-paid in month-to-month installments for xxxvi months, however, once the private loan is sanctioned, the capitalist doesn’t value more highly to pay the monthly compensation installment for the big vary one month. The charge of the hobby is readily relying upon the market charge.


	6. Cent Kalyani theme
	This scheme could be a helpful aid for the utilization of the monetary cluster of the Republic of India for serving ladies in projects or growing enterprises. Ladies in villages in house industries, MSMEs, agriculture and allied activities, retail trade, and authorities-backed applications are given this mortgage.
No collateral security or consumer charges are required. The mortgage extended underneath the theme is a hundred lakhs rupees ($140,000).






	Loan scheme
	Features

	7. Gesture(Mudra) Yojana theme
	Feminine inclined to assign into new agencies with category parlors, amendment units, schooling centers, and so on. Also, females attempting to begin a mission at a regular time are brought this loan with the useful helpful resource of the presidency office in India. The loan does not want any collateral protection and probably availed as in step with 3 schemes –
i. Shishu – mortgage quantity is verboten to ₹50,000(seven-hundred North American country dollars) and available to facilitate companies that may be at their preliminary stages.
ii. Kishor – mortgage amount degrees amongst ₹50,000(seven-hundred US Dollars) and 5 lakhs rupees (7000 US Dollars), and should, in addition, be availed with the resource for utilization within the enterprise.
iii. Tarun – mortgage quantity is ₹10 lakhs (14,000 US Dollars) are availed with the help of the use of these organizations requiring expansion. Once the personal mortgage is granted, a mobile |Mastercard and 10% of the loan is granted.

	8. Mahila Udyam Nidhi theme
	Geographic region industrial financial crew goals are serving the ladies entrepreneurs at intervals  the small-scale industries with soft loans to repay over 10 years. feminine inclined to businesses will access the loans for new magnificence parlors, get of motor car rickshaws, service centers, two-wheelers, cars, and so forth. This mortgage quantity is ₹10 lakhs ($14000) and thus the interest depends upon the market rate.







	Loan scheme
	Features

	9. Orient Mahila Vikas Yojana theme
	Women with 51% share capital on a persona or at a constant time on a proprietary mission are given this loan with the helpful resource of the usage of Oriental Bank of Commerce. No collateral protection is needed for loans of ₹10 lakhs (14,000US Dollars) as hundreds as ₹25 lakhs (35,000US Dollars) simply just in case of small-scale industries and thus the length of compensation is seven years. There could also be a concession at the interest worth as a decent deal as 2%.


Source: (Sathiyabama & Velmurugan, 2019) and (Bajaj Finserv Direct Private Limited, 2021)

3.0 METHODOLOGY
This study utilized quantitative and qualitative research methods, with a desk review of the  literature retrieved from Scopus, Emerald, and Google scholar databases. Data was collected from secondary sources published by banks in Punjab State of India. Anylogic Consumer Credit application processing software was utilized for Simulation. The author conducted three Lab experiments, examined the Anylogic simulation results, and compared it with data obtained from secondary sources of customers' loan(credit) application processing from submission of loan application to credit approval, with particular reference to Banks in Punjab State of India offering exclusive loans to women. System map was developed using Kumu application software of the district wise Banks in Punjab state of India, detailing the inventory of banks offering women exclusive loans based on data obtained from online sources. The author searched for the title, abstract, and keywords in Scopus, Google scholar, and Emerald search engines: published articles in Anylogic cover other domains not related to this topic and were excluded for this study, no published article with regards to the title for this study, using the search engines of Scopus, Google scholar, and Emerald: TITLE-ABS-KEY ( a  AND system*  AND thinking  AND approach  AND to  AND rapid  AND loan  AND approval  AND for  AND customers  AND ion  AND financial  AND institutions  OR  bank*  AND  anylogic* ).

4.0 CASE STUDY
Case Study: Simulation of Analysis of Loan Queuing
Systems in Banks: (A Case Study of Banks in Punjab State of India)
This examined the application of queue theory in the banking system for customers loan(credit) application processing, from submission of loan application to credit approval, with particular reference to Banks in Punjab State of India offering exclusive loans to women. Customer credit application queuing characteristics of the banks were analyzed using Anylogic Model.
Customers credit processing waiting in long and winding queues could
result to discomfort and economic cost to them; however, increasing the
service rate will require an additional number of credit analysts which implies extra cost to management. Data for this study was collected from online sources on existing credit approval time for some banks in Punjab State of India.

The following assumptions were made for simulation of the credit approval process based on the Anylogic simulation software for the credit unit.


Assumptions:
Staffing: One-Bank clerk, one-credit Analyst and one-consultant.
Normal Banking time per day in India is from 9am to 5pm
Banking working hours are from Mondays to Fridays.

Anylogic Credit Simulation model bank for one full banking day operation, observation was made on the animation in Anylogic simulation model. The author repeated the experiment on two different occasions by reducing the normal work closure time from 5pm to 4pm and then 3 pm while keeping the other variables in assumptions for the study constant. The results of the second and third experiments are presented in Figure 2 and 3. 

The data was analyzed using the Result platform as recommended which was compared to the existing online sources of standard credit approval for banks in Punjab state of India. The performance measures of loan application queuing systems were evaluated and analyzed. The results of the analysis showed that using a bank clerk, one- Security specialist, and  two-consultant from the Anylogic model resulted in 4 credit approvals per day was better than in terms of average waiting time for credit approval compared to the 1 credit approval in 3-7days observed for some banks in Punjab State of India. The mean utilization value of all the system resources of 206.89 was observed on day one for the simulation. The result of the measures of performance of the Anylogic logic credit processing system at the bank result obtained is shown in table 1 below. Also, the results of the second and third experiments are presented (See Fig. 2 and 3), showing a level of data consistency in the output per day, with four, three, and two credits approval for each experiment.





















Figure 1. Summary of Analysis of Anylogic-Credit Simulation Model for a day credit processing, experiment 1
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Author compilation from Anylogic









Figure 2. Summary of Analysis of Anylogic-Credit Simulation Model for one day credit processing, experiment II
[image: ]
Source: Author compilation from Anylogic









Figure 3. Summary of Analysis of Anylogic-Credit Simulation Model for one day credit processing experiment III
[image: ]
Source: Author compilation from Anylogic








The list of banks and numbers of days taken to process customers loans in Punjab State of India were extracted using online sources and this was mapped to the corresponding banks as shown in table 3 below shows the system map of the loan schemes.
TABLE 3. Six Banks Women loan processing time in Punjab State of India 


	Name of Bank
	Average loan processing period

	1.Punjab National Bank
	3-7days

	2. State Bank of Mysore
	7-14days

	3. Dena bank
	2days

	4. Punjab and Sind Bank
	3-7days

	5. Central Bank of India
	3-7days

	6. Oriental Bank of Commerce
	3-7days

	
	


Sources: Google , 2021















Figure 4. System Map of Banks and women exclusive Loans in Punjab State of India
[image: ]
Legend
[image: ]
Source: Author














Figure 5.Women Loan Scheme in Punjab State of India
[image: ]Source: Author

System Map Narrative:
The system map of banks in Punjab State of India, shows the inventory of Nine loan schemes available for women in India and the banks offering the loan schemes as explained in section 2.1 above with the network of district- wise bank branches.
In terms of a district-wise network of branches in Punjab State of India Punjab and Sind bank has the largest network of branches with 106branches while Bharatiya Bank has the least branch network of 4 branches. Others are Oriental Bank of Commerce with 45 branches, State bank of Punjab 58branches, Dena bank 19branches, Central bank of India 28branches and Punjab national Bank with 72 branches.









5.0  Discussion and Conclusion
The examined case study supports the simulation of loan processing queuing system in banks based on the Anylogic simulation utilized in this research. Research findings from the simulation of loan processing queuing system based on the research case study showed that using a bank clerk, one- Security specialist, and one-consultant from the Anylogic model resulted in Four credit approvals per day was better in terms of average waiting time for credit approval compared to One credit approval in 2-14 days observed for some banks in Punjab State of India. A level of data consistency was observed in the credit approval per day, from four to three, and two credits respectively for each experiment.
Nine women exclusive loans granted by financial institutions to women in Punjab, India were identified to include: Annapurna loan Scheme, Stree Shakti loan Package, Bharatiya Mahila Bank loan, Business Loan, Dena Shakti loan Scheme, Udyogini Scheme, Cent Kalyani Scheme, Mahila Udyam Nidhi Scheme, Mudra Yojana Scheme, and Orient Mahila Vikas Yojana Scheme.
In terms of a district-wide network of branches in Punjab State of India, Punjab and Sind bank have the largest network of branches with 106 branches while Bharatiya Bank has the least branch network of 4 branches. Others are Oriental Bank of Commerce with 45 branches, State bank of Punjab 58 branches, Dena bank 19branches, Central bank of India 28 branches and Punjab national bank with 72 branches.
The author recommends that the Anylogic logic model can be used for credit approval modeling by banks in determining staff, and the number of loans to be approved based on the consistency and validity of results from the experiments conducted using the system application.
Future studies on loan simulation for banks can explore the bank loan processing simulation using different models for comparative analysis with models used for simulation in this research work.
 Institutional Mapping of women loans in India can also be considered for future research in the following areas:
 i. Describing relationships between scales in the map. 
a) Begin at international and then national levels and progress downwards to the local and operational level, or b) Begin at the operational or local level and progress upwards to the national and then international level. 
ii. What are the informal ‘rules of the game’? Explanation of underlying social norms and conditions should be made were considered to be relevant to an understanding of the legislation and regulatory environment. For example, the policies and plans followed by Regional Development Banks in India can only be properly understood by knowing about the context of social disadvantage and inequity in the areas concerned.
Most of the examined literature on loan/credit queue operations management focused on assessing credit worthiness and credit scoring (Costa et al., 2002; De-Arteaga et al., 2022); encoding biases models on future decision making for credit worthiness (Kozodoi et al., 2022). Using Predictive parity probability models to determine when loans will be repaid and to compute default rate of an women in disadvantaged groups (Chouldechova, 2017; Chouldechova et al., n.d.). The interactions of gender and ethenicity from Bayesian logic regression approach (Gonzales Martínez et al., 2020). The qeueing system that looked at credit flow system from processors to adapters concentrated on ATM networks (El-Taha & Heath, 2005). This literature contributed to the research topic, but this study had a specific focus on reducing loan/credit processing time using the Analogic model which differed from most of the examined studies. Based on university laboratory experiments, the Anylogic model was chosen from exploratory research.
This study revealed the nature and extent of the Simulation of loan queuing Systems in banks using quantitative and qualitative methods that can guide policies & designs. Through system mapping applications, a system map of the financial institutions and loans available to women in Punjab state of India can also be used to guide policies and designs.  To provide exceptional service to customers, financial institutions could explore the Anylogic model for managing loan application processing time. Furthermore, field testing of the software and surveys can be considered with bank representatives, and this serves as the limitation of this study.
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