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[bookmark: _Toc101854960]Introduction
The tools, techniques, and applications used in business intelligence and data mining are designed to analyses data and give businesses useful information they can use to make better business decisions. In order to generate reliable results, organisations use data management to organize and understand data. Many organisations have invested a lot of money in business intelligence in order to keep up with the competition in the global market. When it comes to revealing market trends, data mining and business intelligence play a critical role in transforming raw data into actionable knowledge (Rikhardsson and Yigitbasioglu, 2018). If organisations are looking to execute or modify strategic goals, this enables a complete analysis of data and this will be examined in the first half of this study through the crime rate will be analysed with the help of Microsoft Excel application. The crime rate data analysis includes pre-processing, statistical analysis, and visualization of the information. The second half of this study will be devoted to evaluating or calculation of the number of students who prefers different ice-creams flavours related data. The data will be analysed with the help of the IBM SPSS tool. This is a slightly different compare to excel but the sole purpose of both these applications are same and will also include data mining applications that are applicable in the real world. This section will also discuss the advantages and disadvantages of using SPSS as opposed to Microsoft Excel.
[bookmark: _Toc101854961][bookmark: _Toc87932674]Section 1: 
[bookmark: _Toc101854962]The Concurrent Popular Trends in Data Warehousing, Business Intelligence, and Data Mining are Presented as Follows:
Different data warehousing, business intelligence and data mining trends are emerging, which are mentioned below:
Data Warehousing
In order to gain relevant business insights, Data Warehousing (DW) is the process of gathering and analysing data from many sources. Using a data warehouse, a corporation may consolidate and analyse data that comes from many places across the organisation. At the heart of any BI system is a data warehouse, which is used to store, analyse, and present data. It is a collection of tools and components that are used to aid in the development of information strategy. Trends of Data Warehousing are as follows:
[bookmark: _Toc87932675]Cloud Technologies: Over the last few years, cloud technologies have grown substantially, from traditional servers to the present high-level services. A whole new trend in data warehouses and big data analytics is changing the way everyone thinks about the role of the data warehouse. A growing number of companies are using cloud servers to meet their more stringent security and storage needs. Many methods have been devised to meet the expanding need for cloud storage capacity because of the increased demand. Cloud servers have played a vital part in cost reduction because most organisations get paid based on increasing demand by firms offering cloud services. 
Reliance on Online Data Storage: Whereas row-based storage is better for accessing analytical queries, column-based storage is preferable. The data warehousing business was advancing at the same time that this occurred. Accordingly, data warehouses are built in such a way as to minimize query response time, making data analysis and review more efficient and effective.
Automation: The effectiveness of a data warehouse deployment depends heavily on the expertise of the IT team. In spite of the fact that building a warehouse might take months or even years, the usage of a data warehouse has considerably minimized these gaps in the overall cost and time involved with the process. The elimination of manual coding has made it possible for businesses to finish their tasks much more rapidly than in the past.
Complex Data Marts: Since they were designed to suit specific operational needs, data marts have caught the attention of organisations. Because of the emergence of new data warehouse strategies that are both efficient and effective, organisations have access to safe data storage (Ayoubi and Aljawarneh, 2018). Businesses are adopting a trend toward speed, which is making data marts more reliable and efficient.
Increase in Popularity: Now that new technologies have been developed, it is feasible to store data more securely. When it comes to protecting data, cloud storage technologies are becoming increasingly popular. When it comes to data storage, altering trends have led to the development of cloud-centric storage solutions. As the number of data storage systems that may be accessed increases due to the growth of data warehousing, more advanced data extraction and analysis procedures is required. As a result of these changes, companies see a rise in demand for data warehouses.

Business Intelligence
In business intelligence or BI, there are a variety of approaches, frameworks, and tools that are used to turn unstructured data into actionable insights that help a company's bottom line. To make data usable, a set of tools and services has been put together. Current popular trends in business trends are discussed below:
[bookmark: _Toc87932676]Mass Adoption: A company's strategic, tactical, and operational decisions are all influenced by BI. By focusing on historical data, BI encourages fact-based decision-making instead of depending on hypothesis and intuition. As a result of recent developments in business intelligence, it has become an essential tool in practically every firm (Nikolai, 2019).
Security: In today's atmosphere, data security is a major concern for many businesses. It appears that many companies are taking precautions to safeguard their data. A lot has changed in the world of data storage, thanks to the rise of business intelligence trends. It has been essential to achieving the greatest results. This guarantees that the data is safe from cybercrime, which is still a major problem.
Data Discovery or Visualization: Data visualization has grown into a cutting-edge method for presenting and interacting with several images on a single screen, whether it's for producing sales figures or full interactive reports in the commercial industry. The key is that data discovery is a process that allows judgment to expose insights, and teams may notice trends and large outliers within minutes by employing visualizations (Azevedo and Santos, 2009).

Data Mining
In the database process, the mining process is referred to as knowledge discovery. Data mining is the requirement for analysis and regression to identify the best result or boost efficiency in an existing system or program, and it is extensively utilized in a variety of fields.
Financial Data: Financial data in the banking and financial business is often dependable and of great quality, making systematic data analysis and data mining possible. It is used for client categorization and clustering for direct advertising, as well as the identification of money laundering and other financial crimes. It is also used to estimate loan payments and analyse consumer credit policies.
Retail Industry: Data mining in the retail business aids in discovering client purchasing trends and patterns, which leads to enhanced quality service and satisfaction and retention. It' s useful in the retail industry since it collects a vast quantity of data on sales, consumer purchase history, products movement, consuming, and services. Because the web's rising convenience, availability, and popularity, it is logical that the amount of data collected will continue to grow significantly Peng et al., 2016).

[bookmark: _Toc101854963][bookmark: _Toc87932677]Data Analysis and Visualization of Crime Rate
When it comes to deciphering and visualizing data, Microsoft Excel is indispensable. The term "data analysis" is used to describe the pre-processing, analysis, and presentation of data. All of these metrics are essential for receiving reliable information on crime rate. 
Pre-processing of Data
[bookmark: _Toc87932681]This is the initial step in the process of converting raw data into a format that can be used for analysis and interpretation. Before it can be turned into a more practical and useable format, raw data must be pre-processed. Therefore, it is essential to pre-process the information so that it does not obscure the structure of an organisation. Due to some shortcomings in crime rate data, this pre-processing step is very important for this report.
The Analysis and Visualization of Data
As part of the process of making business choices, data analysis entails the following steps: The primary purpose of data analysis is to extract useful information from the data and make a decision based on that knowledge. With the goal of making data more understandable and insightful, data visualization involves turning raw data into an appealing visual representation (Paolanti and Frontoni, 2020). Large datasets may be sifted through to find patterns, trends, and outliers using data visualization. Each of these terms is used to describe the same thing data visualization.
From the data set provided with the assignment, the crime rate (number of offences per million) is 102.805, which is presented in the chart-



	Average Crime Rate
	102.8085




	Average Crime Rate with Using IF function
	102.8085



The calculation is also being provided below
[image: ]
[bookmark: _Toc101854964]Section 2: Data analysis and graphical presentation using SPSS 
Calculation of the number of students who like vanilla-flavoured ice cream, male or female, and the mean and median of students who prefer chocolate and vanilla flavour is performed with the descriptive statistics menu (Bryman and Cramer, 2019) and presented below:
1. Number of students that like vanilla flavour
	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
	


So, the number of students who like vanilla flavour ice cream is 95.
[image: ]

2. Number of Male and Female Students

	female

	
	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
	


So, the number of male students is 91 and the number of female students is 109. The percent of male takes 45.5 percent and the female shares 54.5 percent of the whole class.
[image: ]

3. Mean and median of students that like chocolate and strawberry
The mean and median of the students who like chocolate flavour ice cream is presented as:

	Statisticsa

	ice_cream  

	N
	Valid
	47

	
	Missing
	0

	Mean
	2.00

	Median
	2.00

	a. ice_cream = chocolate



Here the mean and median is both found to be 2 depending upon the statistical analysis of SPSS.
The mean and median of strawberry flavour liked students are

	Statisticsa

	ice_cream  

	N
	Valid
	58

	
	Missing
	0

	Mean
	3.00

	Median
	3.00

	a. ice_cream = strawberry



In case of strawberry flavour ice cream, the mean and median is found to be 3.
a) [bookmark: _Toc101854965]K-Means Clustering
When it comes to data mining and statistics, the term "K-means" clustering refers to a type of clustering analysis tool that is often utilized. In order to achieve this purpose, k clusters of observations are divided into Voronoi cell partitions (Sinaga and Yang, 2020). An object's true place in a group may be determined using this method. However, it may be used in any field of study and is most commonly used in statistics. Marketers may use it to more swiftly target different demographics by classifying people into basic types. The k cluster analysis has been performed with the SPSS and the result is presented below:
	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	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(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
	2.062
	2.152

	2
	.123
	.165

	3
	.072
	.079

	4
	.074
	.083

	5
	.055
	.058

	6
	.035
	.035

	7
	.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 7. The minimum distance between initial centers is 5.992.




	Final Cluster Centers

	
	Cluster

	
	1
	2

	Zscore(ice_cream)
	.27364
	-.27916

	Zscore(video)
	.65316
	-.66635

	Zscore(puzzle)
	.71944
	-.73397




	Number of Cases in each Cluster

	Cluster
	1
	101.000

	
	2
	99.000

	Valid
	200.000

	Missing
	.000



b) [bookmark: _Toc101854966]Most Common Usages of Data Mining Method
In this modern era, enterprises have available lots of data than ever they have. Sometimes, some data are so notorious that it makes it hard to work with even it creates a serious issue when dealing with a vast amount of information (Romero and Ventura, 2020). It creates difficulties to make the work progressive because the data is in unprocessed mode. Data mining refers to the practice of lots amounts of data to help the enterprise discover new information. New information and data can be discovered by data mining. That new information and data can help enterprises in doing various activities. Using data mining, enterprises may understand the new discovering data which is relevant to enterprises' goals. Data mining also works with data science and business intelligence. There are a lot of data mining techniques developed by different enterprises and implemented those techniques on their own enterprise (Romero and Ventura, 2020). Enterprise implements a new technique for analysing their data. Those techniques are important when enterprises produce and maintain financial data. There are some data mining methods that are important for enterprises are written below:
· Pattern recognition is one of the most useful methods that identify data that is lost from their expected pattern. Most enterprise uses this method because it helps to identify the data (Gan, W., et al., 2019). People are chosen from different groups and forced to put together. 
· Another technique is used by the enterprise is chucking. It helps to separate all the data and then create a little grouping. After creating a grouping, the final results are made for the next stage. To do business intelligence, most of the data must be stored. 
· Cloud data warehousing is the best way to store lots of data. Even no such thing ever stores a huge amount of data. Because of storing lots of data in cloud data warehousing, business intelligence gets its work done easily.

c) [bookmark: _Toc101854967]The Benefits and Drawbacks of SPSS over Excel
For doing data analysis, SPSS is normally used in data analysis. Even though SPSS is used in for making data preparation, modelling the data, and data compilation (Bryman and Cramer, 2019.). SPSS creates a hive in the business sector because it is an easy way to conduct data analysis. Moreover, most new enterprises use Excel for market research. Since SPSS is faster and easier than excel for data analysis, there are some advantages and disadvantages of SPSS are written below:
	                        Advantages
	                      Disadvantages

	There are lots of graphs and charts in SPSS, and businesses can choose anyone from this
	Some coding, like programmable coding, is not supported.

	SPSS is faster, easier, and more friendly than excel
	Using SPSS is a high cost, so most new enterprises don't want to use SPSS. They sometimes use excel for bearing the low cost.

	The speed of SPSS and given accurate results are made unique
	Employees need the training to take the best output result. It takes huge time for the company.
.

	
	The charts and graphs are a little bit complex to understand. On the other hand, excel is easy to understand (Leech et al., 2018)


[bookmark: _Toc101854968] Conclusion:
The research paper has shown the data management activity, which guarantees that the data is retained safe and secure. The report has also shown that data storage can be more efficient and cost-effective when it is created by planning. The report has also shown the effectiveness of business intelligence. The main objective of business intelligence is to help enterprises to make better decisions to achieve their goals. There are some areas where curtail to perform for a business. The areas are financing, marketing, and sales. Business intelligence helps an enterprise access data for performing in crucial areas. By Data mining, enterprises can discover new data and information from vast data. It helps to make better decisions for an organisation. The report has also shown the SPSS that is used for data analysis. Most enterprises are interested in using SPSS. But enterprise needs bearing lots of money to use SPSS. Even though training must be needed to use SPSS. So sometimes, new enterprise uses excel for data analysis.
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Average Crime Rate
Average Crime Rate	102.80851063829788	
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