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[bookmark: _Toc110775084]Introduction
A business intelligence, or BI, strategy will be necessary for a company's activities to be informed by data. BI technologies enable an organisation to make choices based on a full picture of data rather than anecdote or a narrow collection of facts. The ultimate purpose of business intelligence is to provide companies the information they need to make well-informed choices. Accurate, detailed and well-organized data is essential to a successful business intelligence strategy. Stakeholders may utilise business intelligence to help them assess the health of their company, highlighting potential issues and opportunities for development.

[bookmark: _Toc110775085]Analysis and Discussion
Part 1
Excel for pre-processing the data 
It is necessary to pre-process data before it can be used by computer systems and machine learning in the analysis and mining phases. In this case for finding the number on yearly basis the relevant data is pre-processed and then analysed. After the pre-processed, the data is found as:
	Superstore Sales 
	

	Order 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



Analysing the data
For this part the order date and the sales amount is taken for finding the decline the sales rate. Here the pivot table is used for the analysis part and then the product is found as:
	Row Labels
	Sum of Sales

	2009
	4209896.846

	2010
	3560087.045

	2011
	3429944.981

	2012
	3715671.953

	Grand Total
	14915600.82



Visualising the data
From the analysed data, which is a table in this case, is used to construct a bar graph and from it the decline of the sales can easily be found.


For finding the same result with the other two functions the data is firstly sorted and then used subtotal function in the sales column. This subtotal function will give the total in the year basis as the data has been sorted in the year. The by product is found as:
	Year
	Sales

	2009
	4209897

	2010
	3560087

	2011
	3429945

	2012
	3715672





Current trends in data warehousing, business intelligence and data mining
Data warehousing is a notion that originated in the 1980s when many firms began developing warehousing solutions for a mountain of corporate data. A data warehouse is a centralised storage and processing system for organisational data originating from many sources. Through data collecting, aggregation, analytics, and research, they help firms to make better educated business decisions. With the development of several new technologies, such as cloud data warehousing, has been able to provide more benefits to its customers. As a result, companies are shifting away from on-premises data warehouse solutions and toward cloud data platforms. This has also resulted in substantial advancements in data management for businesses and companies. Some of the trends of data warehousing is discussed below:
Integration Platform-as-a-Service (IPaaS): Nowadays, many businesses utilise iPaaS to combine data and applications that reside on-premises as well as in public and private clouds. It enables the development and deployment of complicated integration projects involving multiple connections to SaaS as a connector for common databases. Conventional ETL is a method of combining data from many systems into a single database, data store, or data warehouse for analysis and decision making. It communicates data through API ends and also provide security through API rules such as data and authorisation (Hariharan, 2019).
AI Operations: In today's world the AI has been modified to implement in all aspects of life and as such, the ML programs are trained to be more accurate actionable and proactive insights. AI operations in data warehousing will emerge as a requirement, making data operations more efficient and cost-effective. SGS promotes AI for optimising the complex processes typical of large organisations, as well as identifying and isolating problems such as capacity difficulties.
DW automation for Code Deployment: Auto data warehousing through cloud technology is rapidly replacing traditional techniques to achieving improved data-driven insights and synthesising data for better business reporting reasons. It increases corporate agility and reduces time-to-market. Users can now easily extract real-time data and then analyse that with different cloud and web application services.
Data Marts for Quick Data Access: A subcategory of data warehouses that focuses on a certain business line. It delivers data insights for a specific set of users for improved insights, hence the name data mart. It's a more specialised form of the data warehouse that is required by a specific team inside a company (Techment, 2021).
Business intelligence has evolved alongside the advancement of information technology. The fundamental reason for this is that data and business never cease. Given the challenging two years that were interrupted by the global COVID-19 outbreak, business intelligence is more crucial than ever for organisations to make data-informed choices. Considering business intelligence trends like artificial intelligence, the cloud, and mobility, BI tools and analytics platforms have gone a long way (Rathore and Sharma, 2022). Some of the trends are discussed below:
Cloud analytics: Companies have improved access to data by shifting it to the cloud, allowing them to sustain cooperation and productivity across a remote workforce. Companies are leveraging the potential of cloud analytics to gain meaningful, timely insights from that data. Analytics may now be installed on public, private community clouds, as well as applications, depending on budget, compliance, security technology, and other criteria.
Data Literacy: Companies are realizing the value of incorporating data analytics throughout their organisation. Businesses are now attempting to prioritise insights above analysis and decision-making. Companies want data to inform every choice they make, from defining objectives to devising strategies to act. It is critical for enhancing user acceptance and optimising the usefulness of business intelligence technologies. Data literacy is essential for all individuals, regardless of their job or business (Huang et al., 2022).
Data visualization: The significance of data discovery has expanded in recent years. Business intelligence professionals have long recognised the necessity of enabling business users. In essence, data discovery is the act of obtaining data from both internal and external sources and combining it all using advanced analytics and visualisations. Businesses may utilise this strategy to keep every important stakeholder up to date on the data by enabling them to effortlessly explore and update information while deriving useful insights (Tseng, 2021).
Data mining is one of the most extensively used strategies for extracting and organising data from multiple sources for better use. Despite the availability of several commercial data mining solutions, implementation presents a number of obstacles. Companies are required to keep up with all new advancements in the field of data mining, given its rapid progress.
Spatial and Geographic Data Mining: In modern time the environmental, astronomical, and geographical data has been more significance due to their impact on the human life and the data mining has become more impactful. The modern application of location use this special and geographic data to find the location of its user and then provide their services more easily.
Data Mining Automation: Manual coding by specialists with strong statistics and programming skills was required in early versions of data mining approaches. However, as current automation procedures improve, AI/ML will replace manual operations with automation algorithms. Data mining solutions nowadays frequently combine machine learning and large data storage to improve data management capabilities and the user experience (Saini and Kumar, 2018).
Data Mining on the Cloud: Data mining is now used in a variety of corporate applications ranging from sales forecasting to cyber threat detection. This improves estimating accuracy for a wide range of organisations and offers up new options for creating differentiated value.
Mining biological data: Scientists are collecting an increasing amount of data as research and technology in medical science advance. Mining DNA and protein structures data as well as high-dimensional microarray data, has aided in the development of more effective medicinal treatments (Sarma and Sarma, 2021).




Part 2
Data Analysis with SPSS
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
	


Using the frequency function under the Descriptive Statistics option in the analysis menu bar, the number of students who like vanilla ice cream can be determined. Out of a total of 200 participants, 95 students choose vanilla ice cream and the percentage of it is 47.5. A bar graph is also provided to help show the findings more simply.

[image: ]
The graphical presentation gives the short comparative demonstration about the different flavor ice cream and their frequency. From the visual demonstration it’s clear that the most number of students liked the vanilla flavor ice cream and then the strawberry flavor and finally chocolate flavor ice cream. 

Part: 2.2
For estimating the number of male and female students, the same procedure of previous “Frequency analysis” is used. The summary is copied in this assessment and from the below table, it’s found that the number of male students are 91 and on the other hand the number of female students are 109. The percentage of their frequency is found as 45.5 and 54.5 respectively. 

	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: ]
The graphical demonstration is also provided to easily describe the whole scenario of the gender. As the frequency of the female is higher than the male students, the bar of female students is higher than the male students.

Part: 2.3

For the mean and median analysis, the frequency analysis is performed along with the mean and median statistical analysis. The ice cream variable is selected for the findings of mean and median and before analysis. The split of ice cream variable is performed to give the separate data chart for the chocolate and strawberry flavour ice cream. 

	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
Cluster Analysis
It is a statistical classification method that puts together things or locations that have comparable characteristics. It consists of a number of approaches and procedures that are usually used to categorise comparative items. The goal of cluster analysis is to arrange observable data into meaningful structures so that it may be analysed further (Wierzchoń and Kłopotek, 2018). The cluster analysis has been performed with gender, ice cream, video and puzzle data and the summary of the analysis is presented 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
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Part: 2.5
Common data mining and text mining methods
Today's businesses generate and keep vast volumes of information. Data mining enables previously inconceivable advancements in business insights. It has been made feasible by the transformation of massive amounts of data into business solutions, trends, or patterns.
· Clustering is the practise of grouping a series of disparate data items depending on their characteristics. Data miners may then easily divide the data into subgroups, allowing them to make more educated decisions regarding big populations and their related behaviours. Clustering helps businesses manage their data more effectively. A clustering model may be used by businesses to identify which consumers purchase particular products, when, and how often. Customers in a certain demographic or geographic area may benefit from this. 
· Data sorting entails categorising data, deleting duplicate or erroneous data, and filling in any blank fields. The most useful information may be retrieved and analysed in a relatively short amount of time using this approach. Experian reports that 95 percent of organisations have been damaged by poor data quality. Working with wrong data loses time and resources, raises analysis expenses, and frequently results in erroneous analytics.
· In data mining, classification may be thought of as a form of cluster. It is useful for gathering comparable data for comparative studies. It may also be used to identify significant groups within a demographic or target audience, allowing firms to learn more about them. Financial organisations use this technique to sort their customers into distinct groups based on a variety of criteria. A credit card risk assessment or marketing tool might make advantage of this. Weather applications use data classification to anticipate weather updates, such as rainfall and information on natural catastrophes.
Text mining is one of the most essential tools for analysing and identifying relevant patterns and fresh insights in complicated data. Because of the emergence of big data platforms and deep learning algorithms that can analyse enormous amounts of unstructured data, text mining has become more viable for data analysts and other consumers. Businesses may investigate and identify hidden links within their large datasets by using advanced analytical techniques and other deep learning algorithms.
· It is the most well-known approach of text mining. Information sharing refers to the process of extracting meaningful information from huge volumes of textual content. The text mining method extracts entities, attributes, and relationships from semi-structured or unstructured texts.
Information extraction is the practise of finding meaningful and linked patterns based on a given set of words or phrases (IR). In this text mining technique, IR systems utilise numerous algorithms to track and analyse user actions and uncover usable data as a consequence. Google and Yahoo search engines are the most well-known IR systems.






Part: 2.6
Advantages and disadvantages of using SPSS and Excel
	Item
	Advantages
	Disadvantages

	SPSS
	· SPSS is interoperable with several data management applications. As a result, it enables the simple and straightforward transmission or import of data from one software to another. This makes it easier to use than others.
· SPSS helps users to switch the attention from manual calculation problems to conceptual tasks. It also assures process decisions, outcomes interpretation, and critical analysis.
· It enables dealing with massive volumes of data, larger samples, and more variables.
· Variable definition in SPSS is more straightforward than in other programmes.
· In SPSS, the outcome is normally completely separated from the data by saving all of the results in a separate file that is distinct from the one that contains the data.
· It also allows for more precise computations, eliminating rounding and manually calculation limitations (Alversia, 2018).
	· The fundamental problem of SPSS is it conceals the core functions that the application uses to run their different features.
· The cost of the SPSS programme is higher than that of other data analysis software.
· SPSS's graphical presentation quality is lacking, and its visual representation is dated.
· Graphic moderation is more difficult than the other apps (Pedamkar, 2018).

	Excel
	· Microsoft Excel can analyse massive amounts of data to uncover trends and patterns that might aid in making critical choices.
· Microsoft Excel's graphing capabilities allow users to summarise data while also organising and managing it.
· Printing and sharing through email is simple. Users may also access the same file and data on their mobile device or PC (Paura and Arhipova, 2019).
· This programme is also more secure than other applications. It is simple to add password security to an Excel file so that other users cannot access the data.
· With the introduction of tablets and smartphones, it is now feasible to take worksheets to a customer or a meeting without bringing the laptop.
· Microsoft Excel has strong filtering, sorting, and search features that allow users to quickly and simply narrow down the variables that will help to make decisions (Becker and Bröcker, 2021).
	· Excel has macros, which allow anyone to implant a virus into the Excel file. It is possible that the virus will infect the user's machine as well.
· This programme is more difficult to learn than MS Word or any other software. The programme employs formulae, and understanding formulas is more difficult for a novice.
· If you save a lot of data in this software, it will become sluggish to use. The programme will therefore respond slowly to user operations and it will take longer to enter or see data in it.
· If the improper formula is used, the resulting data will be incorrect. It is also tough to find flaws in this programme.








[bookmark: _Toc110775086]Conclusion
By using data to answer questions about the organization's past and present, business intelligence enhances how a company makes choices. It may be used by teams throughout an organisation to track key performance indicators (KPIs) and collaborate around goals. In current business intelligence systems, self-service solutions are utilised to make it easier for users to access and analyse their data. With this in mind, the review aimed to depict the central question as precisely as possible.
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