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Rapid change is occurring in the field of business analytics and intelligence. Business intelligence is the practice of leveraging past data to inform present-day decision making with the purpose of enhancing plans and competing more effectively. In order to have a significant influence on the consumers and give a smooth experience, there are many essential aspects of business intelligence solutions that every company may use immediately. Business intelligence (BI) solutions are more obtainable than local software, that further previously demand installation on each and every computer mostly in company and may portray a sizable spending with the advent of both the Cloud as well as SaaS in the 21st century (Tavera et al., 2021). These solutions aid data teams in building models that anticipate potential results and encourage self-service analysis and research by business users, allowing them to make judgements in the instant that spur the development of one ‘s organization. The development of SaaS and Cloud sectors has simplified the availability and accessibility of BI and data management (Taylor, 2022). Data management is useful for Business Intelligence. As more and more information’s are stored and exchanged digitally, business intelligence (BI) technologies are becoming more capable and better able to model data, offering companies a significant competitive edge. This report will discuss the business intelligence as well as some theories, several data analysis techniques and will solve the given tasks.
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Part 01
Excel data pre-processing
The procedure of data pre-processing may be time-consuming in real-world scenarios since you will encounter various types of data, either structured and unorganized, and must transform it to resolve issues arising from discrepancies, inconsistencies as well as lack of suitable representation of trends (García and Herrera, 2015). Even while it may seem to be the best option to just gather more data and use it, you will quickly realize there is no justification for avoiding data pre-processing. Below the pre-processed data from given excel file is provided:

	Data of Superstore Sales

	Date
	Order Quantity
	Sales

	8/7/2009
	9
	261.54

	9/27/2010
	49
	10123.02

	11/9/2010
	27
	244.57

	2/2/2012
	30
	4965.7595

	5/23/2011
	19
	394.27

	3/10/2011
	21
	146.69

	2/9/2009
	12
	93.54

	12/21/2010
	22
	905.08

	11/26/2012
	21
	2781.82

	11/26/2012
	44
	228.41

	7/14/2009
	45
	196.85

	10/18/2009
	32
	124.56

	1/27/2012
	32
	716.84

	1/27/2012
	31
	1474.33

	1/27/2012
	15
	80.61

	1/27/2012
	46
	1815.49



Data Analysing
In this segment, author used the Product order date and also the total sales to calculate the sales decrease rate. In this case, the analysis is performed using a pivot table, and the final result is expressed below:
	Row Labels
	Sum of Sales

	2009
	4209897

	2010
	3560087

	2011
	3429945

	2012
	3715672

	Grand Total
	14915601



Data Visualisation
A well-formed column chart is created from the tabular data utilized in this analysis, and the rate of sales decrease is seen in the chart below:

Chart: Sales Decrease
The data is first sorted after then the subtotal function is applied in the number of sales columns to achieve the same output as the other two aspects. Given that the data has already been categorized according to year, this subtotal function will provide the total in the year. The result of this analysis is:
	Year
	Sales

	2009
	4209897

	2010
	3560087

	2011
	3429945

	2012
	3715672




Chart: Yearly Sales Data

Most recent trends in data business intelligence, Data warehousing & data mining
Business intelligence 
Many businesses have rethought their procedures in light of COVID-19. Business intelligence trends reveal that companies are still striving to establish themself for the lengthy period and are particularly worried with the basic principle of their data allowance, while some are trying to cope with the order declining trend of the previous year and others are still adapting to the constantly changing supply chain challenges or putting their own operations in position for probable new difficulties (Darwiesh et al., 2022). New trends are discussed below:
· One of the trends in data analytics is the increasing importance of real-time data, which is only expected to increase further in 2022. Businesses no longer have monopoly on real-time data access, and the public at large now has access to the same information. 
· One of the biggest improvements in BI is the combination of AI and machine learning. This bridge between people and robots has been labelled "an age of improved analytics" by an IDC (Taylor, 2022). expert, who also predicts that it would result in "the transferring over of authority and expertise to enterprises."
· BI updated the data protection forms. Examples of recently enacted privacy laws include the EU's General Data Protection Regulation (GDPR), data protection will be a major focus area for business intelligence. With more and more cyberattacks happening every year, it's more important than ever to keep sensitive information safe.
· Self-service analytics is something that a lot of businesses have wanted to implement for a while, and it remains a top priority for them and BI recently adopted this (Business Intelligence Trends, 2022). The provision of self-service choices is no longer the primary emphasis of businesses. Additionally, they want to maintain proper and high-quality data and outcomes while making data access more accessible.
Data warehousing 
Simple data collecting, reporting, and analysis are more important in today's fast-paced business climate, thus many businesses are switching to cloud-based services. Business performance may be enhanced via the use of Data Warehousing, an integral part of any business intelligence strategy. Current trends are:
· Data Fabric: An innovative strategy for making use of information at hand. Implementing the idea of a Data Fabric in a data-driven approach is appealing because it makes use of extensive metadata, automated procedures, and artificial intelligence to address data quality concerns and other factors (Dhaouadi et al., 2022). Data Mesh: A fresh look at the state of the art in data architecture. The idea behind a Data Mesh is to make a Data Platform more distributed. The system's decentralized design allows for the removal of bottlenecks that would otherwise be present in centralized systems (The Future of Data Warehousing, 2022). By eliminating this roadblock, data can be accessed by anybody in the business at any time, breaking down barriers and boosting collaboration across departments such as sales, advertising, IT, and more.
· Data Vault: Cloud computing and the agile framework DataOps inspired the creation of a system where technology, processes, and data can be configured and managed in concert. Consider using this data warehousing approach when integrating a large number of data sources that are subject to frequent updates. 
Data mining
Data mining has been around for hundreds of years, long before computers ever existed. Finding patterns in large data sets is a goal of contemporary cultures that has persisted for decades. Since the goal of data mining is to discover actionable patterns in data, which is a process that is very unlikely to be completed via human efforts, data mining technologies do the bulk of the heavy lifting involved in turning raw data into useful insights.
· In its infancy, data mining required the manual coding of experts in the fields of statistics and computer science. The majority of the work that went into creating pattern-discovery algorithms is now done automatically because to advances in AI and ML(Data Mining, 2022). Data mining systems of the present day often combine ML with large data storage to provide cutting-edge data management capabilities and cutting-edge data analysis methods.
· Whether forecasting demand on CRM SaaS platforms through IDS/IPS threat detection, data mining capabilities are being integrated into a growing number of business software use cases (Ifenthaler, 2022). Data mining's use into vertical sector software packages paves the way for new forms of value generation and prediction across a wide range of sectors.
· Since the resurgence of interest in space travel, data mining has been used to a wide variety of commercial space applications include asteroid mining, cancer research in microgravity, and spaceship design and testing (Ifenthaler, 2022). In the real world, spatial & geographical data mining are now commonplace thanks to GIS products like GPS-powered navigation as well as Google Maps.

Analysis of the by SPSS
Part 02
Part 2.1

	ice_cream

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Vanilla
	95
	47.5
	47.5
	47.5

	
	Chocolate
	47
	23.5
	23.5
	71.0

	
	Strawberry
	58
	29.0
	29.0
	100.0

	
	Total
	200
	100.0
	100.0
	



By applying frequency analysis in the descriptive Statistics menu of SPSS, number of students whom like vanilla ice cream is analyzed. From 200 students, 47.5 % - 95 students said they preferred vanilla ice cream. For being more understandable blow a bar chart is attached:

[image: ]
Short comparisons of the frequency with which ice cream flavors occur are shown graphically. A majority of students preferred vanilla ice cream, followed by strawberry and then chocolate, as seen in the chart presented above.
Part 2.2
The frequency analysis method is used to get estimates for the proportion of male as well as female students. This evaluation includes the executive summary, output of this analysis is attached below in a table format. The numbers of males are 91 and valid percentage is 45.5% and females are 109 along with the valid percentage of 54.5%.

	gender

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Male
	91
	45.5
	45.5
	45.5

	
	Female
	109
	54.5
	54.5
	100.0

	
	Total
	200
	100.0
	100.0
	



[image: ]
In addition to the interpretation, we also present a graphical illustration to help illustrate the situation from a gender perspective. The frequency for female students is greater than that for male students since there are more female students overall.

Part 2.3

Statistical study of the mean and median also includes a frequency analysis is employed here for mean & median study. Before doing any kind of statistical analysis, the ice-cream-related variable is chosen. The ice cream variable is separated out so that we may see individual charts for both the strawberry & chocolate varieties.
	Statisticsa

	ice_cream  

	N
	Valid
	47

	
	Missing
	0

	Mean
	2.00

	Median
	2.00

	a. ice_cream = Chocolate




	Statisticsa

	ice_cream  

	N
	Valid
	58

	
	Missing
	0

	Mean
	3.00

	Median
	3.00

	a. ice_cream = Strawberry



Part 2.4
The Cluster Analysis
Cluster analysis is a method of data analysis that is used to investigate the innate groupings present in a dataset. Cluster analysis is a method of unsupervised learning since it does not need the data points to be placed into any present groupings (Kaufman and Rousseeuw, 2019). Without the use of labels or categories, unsupervised learning allows for a deeper examination of the data. High similarity inside a cluster and low similarity across clusters are hallmarks of a successful clustering technique. Here, cluster analysis is used in gender, video, puzzle and ice-cream, after completing the analysis result is attached below:

	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	gender
	200
	0
	1
	.55
	.499

	ice_cream
	200
	1
	3
	1.82
	.857

	video
	200
	26
	74
	51.85
	9.901

	puzzle
	200
	26
	71
	52.41
	10.736

	Valid N (listwise)
	200
	
	
	
	




	Initial Cluster Centers

	
	Cluster

	
	1
	2

	Zscore(gender)
	-1.09170
	.91142

	Zscore(ice_cream)
	-.95099
	.21587

	Zscore(video)
	2.23717
	-2.30787

	Zscore(puzzle)
	1.26632
	-2.45953




	Iteration Historya

	Iteration
	Change in Cluster Centers

	
	1
	2

	1
	2.249
	2.317

	2
	.139
	.165

	3
	.122
	.125

	4
	.062
	.061

	5
	.037
	.036

	6
	.072
	.075

	7
	.044
	.048

	8
	.000
	.000

	a. Convergence achieved due to no or small change in cluster centers. The maximum absolute coordinate change for any center is .000. The current iteration is 8. The minimum distance between initial centers is 6.318.




	Final Cluster Centers

	
	Cluster

	
	1
	2

	Zscore(gender)
	-.11931
	.12669

	Zscore(ice_cream)
	.34049
	-.36155

	Zscore(video)
	.62704
	-.66583

	Zscore(puzzle)
	.68393
	-.72624



[image: ]


Part 2.5
Most utilised methods of text mining and data mining
Text Mining

Text mining, which is also known as text data mining and is approximately comparable to text analytics, is "the process of evaluate results data from text." This definition hits text mining where it really matters: delving into non - structured data to derive constructive patterns and insights necessary for discovering textual data sources (Kumar et al., 2021). Methods are:
· Information Retrieval: The term "Information Retrieval" (IR) is used to describe the process of identifying and retrieving information that is relevant to a given keyword or combination of keywords (Kumar et al., 2021). As part of this text mining method, IR systems use a variety of algorithms to observe and analyse user actions in order to unearth useful information.
· Information Extraction: In the world of text mining, this is the standard method. The term "information exchange" describes the method used to glean relevant details from massive swaths of textual material (Dantoni, 2022). This text mining method seeks to extract entities, properties, and connections using semi-structured as well as unorganized texts by analysing their content.
· Clustering: Clustering is a vital text mining strategy. Its goal is to find meaningful patterns in textual data and classify such patterns into manageable "clusters" for future study.
· Categorization: In this "supervised" learning approach to text mining, natural language texts are categorized into a collection of predetermined subjects based on their content. Categorization, or more accurately Natural Language Processing (NLP), is the process of collecting text documents, processing and analysing them (Dantoni, 2022).

Data Mining

Data mining is a technique used by organizations to extract useful information from enormous data sets in order to address a variety of issues that the companies face. It can take raw data and turn it into knowledge that may help organizations expand and prosper via more informed decision making (Kuznietsova et al., 2021). Methods are:
· Clustering: Clustering is a strategy that mostly used in data mining. By grouping objects together based on their shared properties, this process produces meaningful clusters. Clustering organizes data based on similarities between nodes, rather than assigning them to categories.
· Association: It is among the most popular data mining methods now in use. This method relies on the interconnectedness of the elements involved in a transaction to establish a pattern (Kuznietsova et al., 2021). For this reason, the term "relation technique" is often used to describe this methodology. 
· Classification: The concept behind this method was developed in the field of machine learning. It divides the elements of a dataset into categories according on their characteristics (Data Mining, 2022). In data mining, it employs a wide variety of methods, including linear regression, analytics, decisions trees, and neural networks. Classification is employed to model software so it can sort data into categories.
· Prediction: One of the various methods of data mining is prediction. Using this method, you may foretell not just how a set of independent variables will interact with one another, but also how a set of dependent variables will behave. Based on the outcome of the transaction, it may be used to project future earnings. 

Part 2.6
Pros and Cons of using Excel and SPSS:

	Tools
	Pros
	Cons

	Microsoft Excel
	1. The accounting and financial tasks are completed in Excel on a daily basis. The workplace computer is a safe place to store sensitive information (Pallant, 2020). Presenting that compiled information to your superiors at a later time will be much easier. 
2. In this program, you may keep a large amount of information. All data for a given year may be saved in this program. It also includes a variety of charting as well as other visualizing tools that may be used to help you manage your data. 
3. This program is cross-platform and will run on iOS, Windows, and Android (KESHRI, 2022). You may access and work together with other users by using the web-based version of this program.
4. Excel data may be protected with a password so that it cannot be seen by anyone except the intended recipient. This program has superior security measures in place.
5. This program offers a wide variety of premade layouts to choose from. It has a variety of pre-made table and chart formats, for instance.
	1. It is common knowledge that macros may be used in Excel. You risk having a virus spread to your computer if you open an Excel file online because anybody may insert a virus through within file using a macro.
2. When a large amount of information is stored in this program, its performance degrades (David, 2017) It takes more time to input or see data in the program, and the software itself responds slowly to user operations.
3. The cost of this program is rather steep. OpenOffice is indeed a free alternative that may be used to make spreadsheets, although there are many others as well.
4. The data would be skewed if you use the incorrect formula. It is also tough to find bugs in this program. 

	SPSS
	1. Through SPSS's capabilities, users may glean every nugget of data from their files for use in conducting describing, interpretive, and multivariate statistical analyses (Pallant, 2020).
2. It is possible to do mathematical, arithmetic, and geometric calculations inside the SPSS program.
3. Data Mining Manager in SPSS enables users to do sophisticated keyword searches, uncover previously buried data using decision trees, create AI-based neural network models, and divide and conquer the marketplace (Asthana and Bhushan, 2016).
4. Additionally, SPSS provides data documentation. Metadata directories may be stored and accessed later by researchers. 
	1. SPSS's primary shortcoming is that it can't handle an extremely huge data collection. 
2. It might be costly for students to get SPSS (Paura and Arhipova, 2012).
3. The graphing capabilities are more complicated than those in Microsoft Excel.
4. Additional training is often required to fully use all of the capabilities.




[bookmark: _Toc113723579]Conclusions
Any successful business relies on its reputation to bring in new investors and maintain the status quo, but in order to build that credibility, it requires access to accurate the exact business management program. BI helps deeply in this management process. Due to the use of automated processes, business intelligence greatly lessens the possibility of fraud and human errors throughout the information generation process. However, BI has limitations, BI provides essential data on the business's recent and previous activities and strategic forecasts, standard conceptual, consumer characteristics, etc. to help businesses make informed decisions on strategic issues. But the objective of BI was to transform information into knowledge and activity, and it brings us half of the way there. There is nothing inherently wrong with business intelligence (BI), but experience has shown that it falls short when it comes to helping companies reduce the risk associated with achieving their strategic objectives. On the other hand, Business Intelligence equips you with the tools you need to make sound choices based on reliable data. Today's business intelligence platforms often include self-service options to facilitate data access and analysis for end users. As such, this report tried to portray the primary concern as accurately as feasible.
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