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Abstract

In our modern day, budget analysis is an essential component of financial management. Traditional budget analysis techniques might not be sufficient in light of the expanding complexity of operations and finance and the availability of data. The purpose of this study is to do research on budget analysis using data analytics methods.
The study will analyze the research data budgeting system, including revenue, expenses, and profitability data. The study digs deep into the data analytics techniques such as regression analysis, time-series analysis, forecasting and many more which can be used in budget analysis and management. The goal is to identify the key drivers of revenue and expenses and to forecast future revenue and expenses based on historical trends.
The study's anticipated results include insights into the budgeting process utilizing contemporary data analytics methods, identification of inefficient areas and potential for improvement, and provision of evidence-based suggestions for budgeting process optimization. The study will also show how data analytics methods may be used for budget analysis.
The study's conclusions include pertinent data and analysis culled from a number of journals, publications, blogs, and research papers.
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1. INTRODUCTION
1.1. What is data analytics?
Data analytics is the process of analyzing unstructured data to gain insightful, useful knowledge that can be used to direct, inspire, and make sensible decisions. We could claim that the use of data analytics techniques makes it possible to make strategic, well-informed decisions based on the history of data gathered. This research proposal will employ a variety of data analytics techniques, such as descriptive analytics, diagnostic analytics, predictive analytics, and prescriptive analytics, to examine what happened, why something happened, what will happen, and what should be done next.
1.2. What is budget analysis and management?
Analysis of the budget's expenditure and revenue components is done through the process of budget management. Budget indicators (ratios) can be used to better understand issues like the extent to which income and expenditure budgets are implemented or the budget's structure. Budget management is analyzing current expenditures, categorizing purchases, and tracking cash flow. These are all steps in managing a budget. By scrutinizing the budget, and carefully reviewing the budget, one may keep track of their income and contrast it with their outgoing expenses over time. Making crucial decisions for upcoming financial goals might be aided by conducting a budget analysis. 
1.3. How might data analytics aid in managing and analyzing budgets?
By automating data integration, consolidation, and restructuring, data analytics helps speed up the budget creation process. With the aid of data analytics, ERP (Enterprise resource planning) data may be used to generate income statements, balance sheets, cash flow statements, and budgets. To better understand one's current and future financial health, data analytics can be used to evaluate one's prior financial data. One can get their whole financial truth by monitoring their financial performance and history of transactions along with their sales and purchase information.
1.4. BUDGET ANALYSIS WITH DATA ANALYTICS 
Armed with data analytics one may effectively make operational decisions for their daily lives by having access to more than simply financial insights and balances. Data on operational performance and cost analysis combined may offer new insights into how to allocate resources and prioritize requirements in the most efficient and transparent way. 
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                                  Figure 1. Importance of big data analytics in budget analysis 

Budget analysis entails evaluating financial data to decide how to distribute resources to effectively meet budget goals and objectives. Finding trends and patterns in financial data is one of the key advantages of data analytics in budget analysis. By doing so, one can estimate future revenue and expenses, spot areas of overspending or underspending, and allocate resources more wisely.


1.5. BACKGROUND										
With the advent of new technologies and financial management techniques in the middle of the 20th century, budget analysis advanced considerably. For instance, in the 1950s and 1960s, the advent of computers and other data-processing technology allowed for the more accurate and efficient analysis of vast volumes of financial data. Budget analysis has gained increased significance in recent years as businesses are under more pressure to manage their budgets effectively and efficiently. Today, budget analysis is applied in a variety of sectors, including manufacturing, government, healthcare, and finance. It helps with budgeting, income and expense forecasting, cost-saving identification, resource allocation, and financial planning decisions.
 The advent of business intelligence (BI) tools in the early 2000s led to a rise in the usage of data analytics for budget analysis. With the aid of these technologies, businesses were able to analyze financial data in real-time and produce reports and visualizations that made it simpler to spot trends and patterns. The study of budgets today must include data analytics [29]. As big data usage increases, people are producing and gathering enormous volumes of financial data, which can be challenging to analyze without the aid of data analytics tools. Utilizing data analytics enables more accurate and efficient financial data analysis, the discovery of cost-saving opportunities, and better resource allocation and financial planning choices. With organizations under increasing pressure to manage their budgets more effectively and efficiently, the application of data analytics in budget analysis has grown even more crucial in recent years [30]. Organizations are producing and gathering enormous volumes of financial data as a result of the growth of big data, which can be challenging to analyze without the aid of data analytics tools. One can use data analytics to more effectively and reliably analyze financial data, find opportunities for cost savings, and make more educated decisions regarding resource allocation and financial planning.	
												
1.6. PROBLEM STATEMENT 
Many people find it difficult to manage their own finances, and creating and sticking to a budget is an essential part of financial planning. However, setting up and maintaining a budget can take a lot of time and be challenging, particularly for those with many sources of income or expenses. Some issues that arise frequently when creating a budget include:
Lack of financial knowledge and experience: Many people and small businesses do not have the requisite financial knowledge and experience to accurately build budgets.
Accurately forecasting expenses can be difficult, especially for people whose income is erratic or whose expenses are unpredictable.
Inability to prioritize spending: It can be challenging to distinguish between costs that must be incurred and those that can be reduced, which results in a lack of focus on the budget.
Failure to accurately document spending makes it difficult to develop an all-encompassing and practical budget.
Budget failure: A budget needs to be adaptable and flexible enough to modify in response to changes in income, expenses, and financial objectives. A budget that is inaccurate and unproductive can result from failing to make adjustments.

In order to address the aforementioned concerns, this research article will focus on the study of budget analysis using data analytic methodologies to improve the sector of budgeting. 


1.7. AIMS AND OBJECTIVES 
1.7.1. Aim of the research proposal 
The purpose of this research paper is to analyze budget data using data analytics techniques in order to find areas where expenditure may be optimized and expenses can be decreased while still meeting budget goals. The goal of this project is also to create a remedy for the issues that arise when creating a budget as mentioned in the problem statement. This research proposal's main objective is to investigate how data analytics techniques might be used to manage and analyze budgets.
1.7.2. Objective of the research proposal 
1. This research study's main goals are to assist users in accurately estimating their costs, setting spending priorities, and efficiently allocating resources.
2. To identify data analysis methods that can be used to alter one's financial situation and budget based on revenue
3. To hunt for pertinent data analytics methods that can be used to address relevant budget analysis history concerns that people and organizations have experienced.

This research primarily focuses on producing a solution for budget creation that streamlines the process and offers instructions and suggestions for producing a realistic, precise, and thorough budget. Users will be able to create budgets that are in line with their financial objectives and current condition by using the solution to precisely predict their expenses, prioritize spending, and allocate resources.



2. LITERATURE REVIEW 

If one has previously held a position as an employee in another person's company, it may be challenging to understand how their expertise in data sciences can be translated into a monetary value on the open market—that limitless market that allows buyers and sellers of all backgrounds, ethnicities, genders, and socioeconomic brackets open access. The term "data science" didn't exist until around ten years ago, and until roughly 2017, applying data science methods for financial purposes was a rather uncommon practice. [1]. The capacity to employ cutting-edge data analytics to better manage finances is the lighthouse in this uncertainty, according to Hamdy[1], author of The Importance of Data Analytics in Finance. Hamdy added that having knowledge of the real financial situation of a person's or an organization's income is the first step in putting a financial strategy into action. This calls for the capacity to provide queries with operational and financial data, rather than just intuition. Here, certain data analytical approaches are used for budget analysis.
Budget variance is one of the most important factors that might impair budget analysis. 
The term "budget variance" refers to the difference between actual spending and the amounts planned [2]. Variance analysis is useful for identifying new chances to produce value through process optimization, more strategic expenditure, etc. for budget discrepancies in particular. Utilizing the budget variance analysis, one can keep track of all the spending to determine where actual outcomes diverge from the plan, then examine those differences to gain insightful knowledge. As a result, people may be able to adopt process changes and enhance financial planning to adhere to their budgets more closely in the future and seize opportunities to add value.

2.1. TYPES OF BUDGETING METHODS 
Top-down, bottom-up, crowd-sourced, and zero-based methodologies are only a few examples of forecasting techniques. Each methodology's methodology can be classified as either qualitative or quantitative. Quantitative is more mathematically based than qualitative, which is distinguished by the budget owner's judgment. As a result, both qualitative and quantitative forecasting techniques have advantages and disadvantages [3].
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                                       Figure 2. Merits of Each Budgeting Approach [3]
Budgeting approaches can be strongly impacted by bias, thus it's crucial to take the political implications of a method into account. Bias will frequently cause problems with budgeting, whether it's a salesperson who needs to "game the system" to boost their chances of earning the bonus or the top management who needs to meet targets to please investors [3].

Due to their ability to help with assumption-based error checking, quantitative processes are preferable for pairing with qualitative processes. Warren advises using a quantitative approach because it is rapid and largely objective. Additionally, it examines the "function-defining" links between spending and income at the corporation as well as patterns in business expansion. Such techniques can serve as a solid foundation for benchmarking and rolling projections and are also more beneficial for scenario planning [3].  Through predictive analytics, ML algorithms produce insights that teams or people can utilize to develop the AI's operating rules. This produces improved outcomes across a range of crucial parameters. The average profit and a person's own financial lifetime value are both doubled by the usage of predictive analytics. Big data has tremendous potential for the financial sector since it can be used for algorithmic trading [4].
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                    Figure 3. Significance of predictive analytics in financial budgeting [5]


Predictive analytics may be a tremendous assistance when it comes to forecasting or budgeting, especially when it comes to generating estimates for a person's spending for upcoming periods. Other financial applications for predictive analytics include the following [5]:
1. Cash flow Forecast 
It is exceedingly difficult to predict cash flow with any degree of accuracy. However, by using predictive analytics, it is possible to forecast the cash flow more correctly and quickly by using past data. In reality, by using the same historical figures, it is possible to identify areas that require immediate attention.
2. Probabilities of payment
Calculating the likelihood of receiving payments and investing funds in a certain amount of time is made feasible through a variety of forecasting approaches, predictive models, and dashboard analysis.

This is by no means a comprehensive list, and there are many other ways that predictive analytics can improve financial budgeting and forecasting. However, it's important to keep in mind that a lot of time will be spent making sure that clean, high-quality data is readily available for use before predictive analytics can really take off and be useful for your company. As was previously indicated, in order to anticipate as correctly as possible, historical data must be used to discover trends; as a result, you must first make sure you have several years' worth of data available.





ADVANCING BUDGET ANALYSIS USING MACHINE LEARNING AND DATA ANALYTICS
The Supreme Audit Institution (SAI) of Italy, Corte dei Conti, performs a variety of functions, including examining local government accounts to confirm data accuracy and the viability of the accounting system. The Apulia Region involves numerous accounts and annexes, creating an extremely complex analysis process that is typically carried out by the individual magistrate and his staff. The Apulia Region is made up of 257 municipalities and other entities (such as local health authorities and universities) that must be audited annually [6].
However, in recent years, special legal measures that mandate authorities to digitally record pertinent data into systems that simplify data collecting, interpretation, and inspection have been adopted. Although the new system makes it possible to collect data more effectively, the national context (7,904 municipalities and hundreds of regional, provincial, and metropolitan authorities) makes it difficult to thoroughly analyze all documents and data [6].
The Apulia area recently introduced certain mechanisms—advanced data analytic techniques and machine learning—that allow processing vast volumes of information and analyzing massive amounts of data in order to better audit operations.
The data supplied above by Dr. Tritto [6] is a fantastic illustration of how data analytical techniques have so far played a significant role in budget analysis.
Machine learning, an application of artificial intelligence, gives systems the ability to autonomously learn and improve based on experience without human intervention or assistance. Beginning with observations (data), the learning process is looking for patterns and making improvised decisions based on the examples given.
  
BUDGETING IN THE NEW ERA IS BEING MODERNIZED
With the aid of cloud, AI, and data analytics, budgeting in the twenty-first century has now been significantly modernized.
The modernization of budgeting is illustrated by the following examples:
1. Cloud-Based Budgeting- Applications for cloud-based budgeting enable people to collaborate in real-time and share data. Faster decision-making is made possible, and budget data accuracy is increased [8].
2. Machine learning (ML) and artificial intelligence (AI) – These AI-based algorithms can be used to automate budgeting, decrease errors, and increase accuracy. For instance, using AI and ML to forecast future costs or revenues can give decision-makers insightful information for planning.
3. Data Analytics - Large financial data sets can be analyzed using data analytics to spot trends and patterns that might help with budgetary decisions. This could aid businesses in improving the accuracy of their budgeting and decision-making.
4. Zero-Based Budgeting- In this strategy, a budget is created from scratch each year, starting at zero and increasing costs in accordance with actual demands. This method can assist businesses in avoiding wasteful spending and more effectively allocating resources [7].
5. Continuous budgeting – This entails changing the budget frequently to account for modifications to the business environment or organization. This can support businesses in remaining flexible and quick to adapt to changes in their financial circumstances [9].





APPLICATIONS THAT EMPLOY DATA ANALYTICS FOR BUDGETING
1. Pocketsmith –With the help of data analytics, the budgeting tool Pocket Smith gives users a thorough understanding of their financial status. It gives customers forecasts and projections based on their spending and income history and enables them to integrate all of their financial accounts [10].
[image: ]      
                                                  Figure 4. Screenshot of pocket smith application [10]

The above screenshot proves that Pocketsmith uses data analytics techniques such as historical analysis, forecasts and projections, Categorization and tracking, and Reporting and analysis. 
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                      Figure 5. Screenshot of Pocketsmith using various data analytics techniques[10]  
By automatically classifying a user's transactions using data analytics, PocketSmith enables users to keep track of their spending across many categories. Users can find places where they can save money by using this to gain insight into their spending patterns.
2. Spendee- The budgeting software Spendee employs data analytics to assist users in keeping track of their spending and managing their budgets. It offers capabilities including automated transaction classification, tracking of spending within a budget, and insights into spending patterns [11].
              [image: ]
[bookmark: _GoBack]                Figure 6. Screenshot of Spendee application with data analytics techniques

Data analytics techniques like Automated transaction categorization, Data visualization, Predictive Analytics, and Anomaly detection are used by numerous applications including Tiller Money, Clarity Marcus insights, and many more [12] [13].
Overall, the data above-provided insight into how data analytics technologies in the budget analysis are currently being used. A company's finance department typically has a sizable amount of data that may be used in decision-making [14]. Furthermore, it has been advised that data analytics may help organizations change some controlling processes, particularly budgeting, and forecasting, proceed and how controllers can support these changes [15] [16]. Data analytics may also help organizations better leverage the data already available.
Appelbaum et al., Bhimani & Willcocks, Cao et al., and Schneider et al. give conceptual studies on the possible effects of data analytics on the accounting function, management accounting practices, and, more specifically, on business forecasting [17] [15]. Other academics (Gärtner & Hiebl, Rikhardsson & Yigitbasioglu) call for further empirical study [20] [21]. The editors of the Journal of Management Control speculate that management boards [22] may not place the highest importance on digitalizing the finance and accounting function. As a result, there aren't many instances where data analytics is used in accounting because the implementation process is still ongoing [22].
The ability of businesses to integrate these new analytical tools will have a significant impact on how analytics are used in the finance sector in the future. The usage of data analytics and management accounting has been linked to a number of difficulties [20]. The success rate of implementations can be raised by successfully addressing them. The conditions that may favor (or prohibit) the employment of analytical tools in the budgeting function are examined by Bergmann et al. [23]. 


It is clear from the research thus far stated in the proposal that users of PocketSmith, spendee, and other budgeting applications analyze their financial data and create budgets using a variety of data analytics approaches. By utilizing these methods, these application hopes to assist users in understanding their finances better and achieving their financial objectives. It makes use of forecasting, scenario planning, machine learning, trend analysis, data visualization, and budget tracking as data analytical techniques. 
FUTURE BUDGET ANALYSIS
Future budget analysis methods could incorporate a variety of data analytics tools. Here are a few illustrations:
1. Natural language processing (NLP): By automatically classifying transactions based on their descriptions, NLP approaches make it simpler to keep track of expenditures and spot areas where consumers can make savings [24].
2. Augmented reality (AR): By using AR technology to build immersive financial data visualizations, consumers would find it simpler to explore their data and discover new insights.
3. Internet of Things (IoT): The IoT may offer extra data points for budget analysis, such as information from wearables or smart home equipment [25].
In general, these data analytics techniques may enable consumers to discover new financial information and make wiser choices regarding their spending and saving practices. Tools for budget analysis will become even more potent and practical for handling personal finances as these techniques develop and get better.
The potential for budget analysis to boost financial performance and enhance decision-making will only increase as data analytics continues to advance and become more complex.
2.1. GAP ANALYSIS 
Since the initial studies in this area, there have been considerable developments in the field of budget analysis employing data analytics approaches. Some significant topics of gap analysis between old and new studies are as follows [26] 
Data accessibility: More data than ever before is available for budget analysis, thanks to the emergence of new technologies and the growth of the digital transactions sector. While contemporary research can take advantage of big and complex datasets to acquire deeper insights into financial behavior, earlier research frequently depended on limited datasets or manual data entry.
Analytical tools: Since the initial research in this field, new data analytics tools and approaches have been developed. These techniques enable more complex analyses of financial data, including natural language processing, machine learning, and predictive modeling. Early studies frequently used less complex statistical methods and lacked the computing power to analyze huge datasets.
Integration with new analytical technologies: New research is investigating the integration of budget analysis with other technologies, including blockchain, artificial intelligence, and the Internet of Things. These interfaces may open up new possibilities for data analysis and allow for more sophisticated financial management and budgeting techniques.
User experience: The goal of this research is to better understand how budgeting programs are utilized by users and how data analytics can be used to enhance that experience. Early studies frequently gave less attention to how users engage with budgeting tools and more attention to the technical components of budget analysis.
Overall, while early research on budget analysis utilizing data analytics approaches provided the groundwork for this subject, this research paper is pushing the envelope and investigating new prospects for innovation and improvement.              

2.2. RATIONALE AND CONTEXT
The necessity for financial planning, increased data accessibility, and growing corporate interest all contribute to an increase in budget analysis in both personal finance and business. Debt levels are rising, and economic and competitive pressures are present in today's world.
Every person in the world needs budget management on a daily basis given the state of the world's finances. Everybody deals with financial problems as they try to manage their expenses and income, which served as the inspiration for this study. 
Making a budget and gaining insight into their finances is getting harder as financial data keeps growing. By utilizing the data analytical tools, the budget analysis gives users better financial insights and aids them in achieving their financial objectives. The difficulty of budget analysis motivated more research into the methods that could help make successful budget analysis and management.

3. METHODOLOGY 
 In order to investigate novel phenomena like data analytics, scholars frequently advise utilizing a qualitative method [27]. There have been several theoretical and some conceptual studies on data analytics in management accounting published [20] [28] but very few empirical papers have been published [22]. Therefore, it is believed that cross-sectional field studies and case studies are considered to be suitable study approaches.
The purpose of qualitative research is to better comprehend the underlying beliefs, views, and motivations that underlie human behavior. Instead of concentrating on gathering quantitative facts, this approach explores and comprehends subjective experiences.

METHODOLOGY EMPLOYED IN THIS STUDY
Large sample sizes and standardized, data gathering techniques are common in quantitative research, enabling statistical analysis, quantitative research is extremely helpful, therefore this research paper's methodology involves both qualitative and quantitative research. Quantitative research can also be used to spot patterns and trends that aren't always obvious and to gauge how well interventions or treatments work, which in turn shows how performing budget analysis in the current era is. 
 This research covers extracting important information from many journals, books, and articles from various dependable sources such as IEEE, google scholar, and springer link to know the history and progress of budget management through technology and in order to successfully examine the reality of budget analysis using data analytics approaches as mentioned in the literature review. Additionally, developing a work plan that would detail the study carried out in accordance with the timeframe set. 
4. ETHICAL CONSIDERATIONS
This research project has taken ethical considerations into account to avoid situations where ethical principles could endanger participants, ruin researchers' reputations, or cause the public to lose faith in research.
Data for this study was gathered from a variety of books, journals, and research publications. Each has been acknowledged with citations in the reference list found at the end of the paper. Additionally, an ethics form has been completed and submitted with the research manuscript for ethics committee approval. To prevent plagiarism in the research, proper citation and referencing were employed, and all sources were duly acknowledged. To prevent any potential conflicts of interest, all articles of researchers who participated in this study disclosed any pertinent financial or personal connections that might have impacted the findings.

5. PLAN OF WORK 
In order to accomplish the project's ultimate purpose, the dissertation (project) will eventually need a PERT CHART. The tasks and dependencies needed to make the application successful are gathered in this research report using a PERT (Programme Evaluation and Review Technique) chart. The essential tasks that must be completed in order to complete the final dissertation project are shown in the PERT chart below. The reader can better comprehend the numerous tasks involved and their order of completion by using the PERT chart, which will give a visual picture of the project timeline. The critical path, or the order of actions that must be finished in order for the project to be completed on scheduled time, can be identified using a PERT chart.
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5.1.  TIMELINE TABLE 
	Sr.No
	Modules
	Timeline

	1.
	Requirement Gathering
	1 week

	2.
	Study of data analysis techniques for budget analysis
	2 weeks

	3.
	Analysis
	2 weeks

	4.
	Develop flow for the application
	1 week

	5.
	Application Programming /Designing
	5 weeks

	6.
	Application Testing
	1 week

	7.
	Deployment
	1 week

	8.
	Application Launched
	1 week

	
	ESTIMATED TIMELINE
	14 weeks


        
                                                   Figure 8. Timeline Table 
The above table illustrates the estimated timeline of the research project for the final dissertation.
5.2. TECHNICAL REQUIREMENTS
Different computer languages for various parts of its infrastructure will be employed to construct the final application. 
JavaScript: JavaScript and a number of JavaScript libraries will be used to develop the front end of the budget analysis application. 
HTML/CSS: To ensure a seamless user experience, the application's user interface will be built using HTML and stylized with CSS. 
Tableau with PostgreSQL: PostgreSQL, an open-source relational database management system, will be used by this application to store user data. Tableau will also be utilized for data visualization and analysis for many elements required for the application's development.
The application will delve deeply into the research concepts found so far in this paper and use NLP (natural language processing), IoT (internet of things), and augmented reality for the budget analysis's enhancement. It might also make use of the concept of continuous and cloud-based budgeting.

6. RESULTS AND EVALUATION 
The aforementioned study highlights the challenges faced in the field of budget analysis and suggests a few data analytic techniques that may be applied to improve budget management, enabling users to accurately estimate their costs and support spending priorities in line with them.  According to the study, "budget variance" is crucial in creating the structure of the budget analysis. Additionally, some machine learning algorithms and predictive analyses provide insights into a financial settlement.
Big data has the power to support trading algorithms in the financial sector today. Applications like SPENDEE and POCKETSMITH enable users to produce their budget reports as budgeting is modernized in this new era. These applications make use of various data analysis methods.           
This study offers sufficient knowledge of a few analytical methods that can be used to enhance budget management. The study uncovered various methods for creating a possible budgeting tool. NLP (natural language processing), which can automatically categorize transactions based on their descriptions, will be used in budgeting applications in the future. Financial data visualizations using augmented reality can be used to examine additional data and uncover fresh insights. Last but not least, the IoT (Internet of Things) industry is growing rapidly. Additional data points for budget analysis can be gleaned from wearable or home equipment information with the use of the Internet of Things (IoT) [24] [25].
      
7.  THE FINAL SAY

This research aimed to identify data analytical approaches for budgeting that simplify the process, while also providing guidance on how to create an accurate, complete, and realistic budget. The insights generated from this study will prove invaluable to the "budget analysis using data analytics techniques" dissertation project. By utilizing this solution, users will be equipped to effectively prioritize spending, allocate resources optimally, and develop budgets that align with their financial objectives and prevailing circumstances.    
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