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Introduction:
Best practices and business analytics (BI) are used to help businesses make smarter decisions using information from data. By utilizing a comprehensive perspective of your organisation's data and the ability to move swiftly in response to changes in the market or supply, you have current business intelligence (Davenport, 2010). As far as data management applications go, Excel and SPSS have been selected. There was a first portion that looked at contemporary data warehouse, business intelligence, and mining advances. A data processing tool has been used to examine all of the essential information, and a quick example is provided. Analytical tools are used to gain comprehensive knowledge and thorough understanding in the next section. Another tool for data analysis, SPSS, was used in this situation since it is simple to conduct and present different trends and patterns. After then, an explanation of the advantages and disadvantages of using SPSS instead of Excel was added.












[bookmark: _Toc100586443]Discussion:
[bookmark: _Toc100586444]Data warehousing:
In BI - business intelligence and analytics, a data warehouse is a kind of data management system. Many firms store and analyse historical data in data warehouses for searches and analysis. Application and transaction log files are common data sources in a data warehouse (Data Processing through Data Warehouse and Data mining, 2017).
Large amounts of data from many sources are brought together in a data warehouse. Data can be mined for useful business insights thanks to its ability to perform advanced analytics. Because of the long-term accumulation of historical data, data scientists and business analysts can benefit from it. A company's data warehouse may be referred to as the "single source of truth" because of these attributes.
Separate databases are maintained for operational data and decisions supporting data (Data Warehouse). In contrast, the data warehouse is not a single entity. Historical and contemporary decision support information, which is difficult to get or does not exist in the standard operational data store, is made available to users through this information system architecture for the purpose of supporting their work.
In a Data Warehouse, data is collected from a variety of sources and stored in a central location. Input to a data warehouse comes from relational databases as well as from the transactional system.
The following are possible values for the data:
Structured
Semi-structured
Data that is not organized.
After it has been cleaned, converted, and ingested, the processed data may be accessed in the Data Warehouse via BI tools, SQL consumers, or spreadsheets. By merging data from many sources, it is possible to build an all-encompassing database.
To better understand customers, a firm can combine all of this data into an one location. This helps to guarantee that all of the available information has been reviewed. A data warehouse enables the mining of information. Searching for patterns in the data that could lead to increased sales and profitability is the goal of data mining,
The following components are frequently found in a data warehouse:
· A database that stores and manages data in a relational format
· ELT is a data preparation system that combines data extraction, loading, and transformation.
· Data mining, statistical analysis, and reporting
· Data visualization and presentation tools for business users
· Applications that use data science and artificial intelligence (AI) to provide actionable information or graph and spatial features that enable more types of analysis of data at scale are also available.
[bookmark: _Toc100586445]Cloud data warehouse: 
In a cloud-based data warehouse, data from many sources is ingested and stored in the cloud.
On-premises servers were used to build the earliest data warehouses. There are still several advantages to using these on-premises data warehouses today. It's possible that they can provide better data governance and security as well as better latency in many circumstances. It is more difficult to scale an in-house data warehouse for future demands because of the lack of elasticity. Data warehouse administration might be as challenging.
Cloud data warehouses, on the other hand, have the following advantages:
· Support for big or fluctuating compute or storage requirements that is elastic and scale-out
· Ease of use and administration
· reduction of expenses
If you're just getting started with cloud data warehousing, you can get up and running with only a few clicks. You can begin your cloud data warehouse migration by running your cloud data warehouse on-premises, behind a firewall in your data centre that meets with data sovereignty and security standards. The pay-as-you-go concept of most cloud data warehouses also saves consumers money.
[bookmark: _Toc100586446]Business intelligence:
The actionable insights offered by business intelligence assist in the strategic and tactical business choices of a corporation; (BI). Data sets are retrieved and analysed using BI technologies, and the results are then shown in a variety of formats, such as reports, summaries, dashboards, graphs, charts, and maps.
How are BI systems put into practice?
As you can see, below are the necessary steps:
Step 1is unprocessed Extracts are performed on corporate databases. Heterogeneous systems could be used to store the data.
Cleansing and transformation into the warehouse is the second step. Data cubes can be created by linking the tables.
It's possible to request ad-hoc reports or perform any other type of analysis using the BI system in Step 3.
As a further extension, the term "business intelligence" encompasses a wide range of technologies that provide quick and easy access to data about the current state of an organisation. (Söilen, 2017).
[bookmark: _Toc100586447]Examples of BI Software and Tool Types:
There is a large range of BI software and solutions available. Let's take a short look at a few popular BI solution types:
· Spreadsheets: A common BI tool is the spreadsheet, such as Microsoft Excel or Google Docs.
· Reporting software: It is used for reporting, organizing, filtering, and displaying data.
· Data visualisation software: In order to swiftly gather insights, data visualization software converts datasets into visually appealing and easy-to-understand representations.
· Data mining tools: Artificial intelligence, machine learning, and statistics are all used in data mining technologies to search for patterns in massive amounts of data.
· Online analytical processing (OLAP): Users of OLAP tools can look at datasets from a range of business viewpoints, which enables them to conduct in-depth analyses from several angles.
[bookmark: _Toc100586448]What are the advantages of BI?
Uses for business intelligence vary widely across organisations. It provides assistance for a broad variety of tasks, including recruiting, compliance, and manufacturing. You're with in minority and you're in a company that doesn't gain from more knowledge.
After adopting BI into their business models, firms can reap a slew of benefits, including faster, more accurate reporting and analysis. Improved data quality and employee happiness, as well as cheaper expenses and higher profits, are all advantages of this approach. If you are in charge of the production schedules for a number of beverage plants and sales are showing a significant month-over-month increase in a particular location, it is possible to approve additional shifts near real-time.
Additionally, if sales begin to decline due to a cooler than normal summer, you can immediately suspend production. There are many ways in which business intelligence may increase revenue and reduce costs, but this is just one.
[bookmark: _Toc100586449]Data mining:
The purpose of data mining is to find patterns and anomalies in large databases that may be utilized to predict future trends. The basic purpose of data mining is to extract relevant information from a wide range of sources.
[bookmark: _Toc100586450]Some Applications:
There are numerous ways in which data mining can be put to use in the workplace. By using efficient data (mining) procedures, a company's ability to cut costs, increase revenue, or acquire insight from its customers' behaviour and practices can be improved. Without a doubt, commercial decision-making is influenced significantly by it nowadays.
Also in finance, data mining is a common practice. Methods for identifying and evaluating the elements that influence the volatility of financial asset values can be used effectively (Mining Remanufacturing Components Market research report 2022-2028 gather 3732.3 million and 2% CAGR by wide Application in Varied Industry, Types, Major Players with Top Countries Data - Digital Journal, 2022).
The field is advancing at a rapid pace. Existing problems can be solved more efficiently thanks to advances in technology and the rapid creation of new data. In addition, advances in artificial intelligence and machine learning offer new avenues for precision and efficiency.
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[bookmark: _Toc100586452]Part 1:
We'll break up this piece of your project into two parts in order to figure out what the crime rate is. One is concerned with data pre-processing, while the other is concerned with data analysis and visualization. In this section, Microsoft Excel will serve as the aide.
[bookmark: _Toc100586453]Pre-processing data:
In order to process the data, the random data will be rearranged before it can be used. Two types of data are shown in the raw data visualization. A numeric value is one thing; a Boolean value is quite another. Data analysis begins with a clean-up of the Boolean datasets before processing them.
[bookmark: _Toc100586454]Analysis & Visualisation:
Data analysis is the process of putting acquired data into some sort of order or organisation. It transforms data into information that can be used by groups of individuals. Finding patterns and correlations between different types of data is the goal of data analysis. To aid in analysis and understanding, data is often represented graphically in the form of a chart, graph, or other visual representation. Using data visualizations, the analysed data can be presented in a form that is understandable and engaging for a variety of audiences.
Visualisation of crime report

There are 1028 offenses per million people in the United States, according to the graph.
The pivot table function has been used to show Excel's functions.
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For VLOOKUP we have taken first 10 crime rate data and defined them and by A,B to J. and then used VLOOKUP to find .
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Using IF command:
	
	Crime Rate Total

	 
	4832

	Solution with "IF" Function
	102.8085



Visualisation:

[bookmark: _Toc100586455]Part 2:
[bookmark: _Toc100586456]1.
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Description automatically generated]
The SPSS-generated graphic reveals that 95 participants like vanilla ice cream, which is also the greatest percentage of the three ice cream flavours, at 47.5 percent.
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Description automatically generated]
With the help of graphical representation, we see the various ice cream flavour and their corresponding frequency.
[bookmark: _Toc100586457]2.
SPSS was used to construct a graph comparing the number of male and female participants.
[image: Table

Description automatically generated]
To understand more easily pie graph is used to show the proportion of female and male.
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Mean and median of individuals who prefer chocolate and strawberry flavour are shown in the following tables. We can see the mean and median of both is around each other.

	Statistics

	
	Video
	Puzzle

	N
	Valid
	47
	47

	
	Missing
	0
	0

	Mean
	47.70
	47.32

	Median
	47.00
	46.00

	Ice_Cream = Chocolate








The mean and median values for strawberry flavor are 55.45 and 58
	Statistics

	
	Video
	Puzzle

	N
	Valid
	58
	58

	
	Missing
	0
	0

	Mean
	55.45
	57.14

	Median
	58.00
	61.00

	Ice_Cream = Strawberry



a) [bookmark: _Toc100586459]K-means clustering in SPSS
Cluster analysis is a method for grouping similar data into many clusters based on the observed values of numerous factors for each individual. It is easy to see the similarities between discriminant analysis and cluster analysis from the outset. whereas in the first case, the group membership of a sample of observations is already known, in the second it is not.
K means cluster analysis is SPSS and its output:
	Initial Cluster Centersa

	
	Cluster

	
	1
	2

	Zscore(Video)
	2.49766
	-1.98350

	Zscore(Puzzle)
	1.40065
	-2.10890

	a. Ice_Cream = Vanilla



	Initial Cluster Centersa

	
	Cluster

	
	1
	2

	Zscore(Video)
	.98894
	-1.79603

	Zscore(Puzzle)
	2.18520
	-1.96727

	a. Ice_Cream = Chocolate



	Initial Cluster Centersa

	
	Cluster

	
	1
	2

	Zscore(Video)
	-3.00656
	1.38358

	Zscore(Puzzle)
	-1.51955
	1.39148

	a. Ice_Cream = Strawberry



	Iteration Historya,b

	Iteration
	Change in Cluster Centers

	
	1
	2

	1
	1.978
	1.896

	2
	.000
	.000

	a. Ice_Cream = Vanilla

	b. 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 2. The minimum distance between initial centers is 5.692.



	Iteration Historya,b

	Iteration
	Change in Cluster Centers

	
	1
	2

	1
	1.472
	1.748

	2
	.097
	.086

	3
	.000
	.000

	a. Ice_Cream = Chocolate

	b. 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 3. The minimum distance between initial centers is 5.000.



	Iteration Historya,b

	Iteration
	Change in Cluster Centers

	
	1
	2

	1
	1.983
	1.362

	2
	.112
	.081

	3
	.112
	.062

	4
	.000
	.000

	a. Ice_Cream = Strawberry

	b. 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 4. The minimum distance between initial centers is 5.268.



	Final Cluster Centersa

	
	Cluster

	
	1
	2

	Zscore(Video)
	.69623
	-.77359

	Zscore(Puzzle)
	.58443
	-.64937

	a. Ice_Cream = Vanilla



	Final Cluster Centersa

	
	Cluster

	
	1
	2

	Zscore(Video)
	.81434
	-.71661

	Zscore(Puzzle)
	.67102
	-.59049

	a. Ice_Cream = Chocolate



	Final Cluster Centersa

	
	Cluster

	
	1
	2

	Zscore(Video)
	-.90338
	.47546

	Zscore(Puzzle)
	-1.06282
	.55938

	a. Ice_Cream = Strawberry



The three stages of the clustering process are initial, iteration history, and final cluster centres. To implement a three-cluster system, first cluster centres need to be established the k evenly spaced samples serve as the initial cluster centres. Because there are three kinds of ice cream, we've divided the clustering of video and puzzle variables into three distinct flavours categories. There are three tables for each flavour of ice cream to show the iteration history of the clustering process. Strawberry ice cream has the greatest iteration clustering value of 1.983, while the lowest value is found in the final iteration of each table. Final cluster centres are where the clustering process comes to an end, and this is where the video value of the chocolate category has the most impact.
[bookmark: _Toc100586460]b) Data mining methods
Many popular data mining techniques include decision trees, Bayes theorem analysis, frequent item-set mining, etc. There are various open-source and paid data mining solutions available in the software market, including Weka, Rapid Miner, and Orange. An initial data set is fed into statistical and algorithmic data mining tools, which then generate reports and patterns based on that data. Use these tools to see how the results can be used to make changes and improvements to your business. Organisations utilize data mining in a variety of ways, including to develop marketing strategies, develop diagnostic tools, and cross-sell products on their websites, amongst others.
Some application in real life business sector:
Retail sector: Customer preferences can be discovered through the use of data mining. The data mining technologies reveal the buying inclinations of customers by looking at their purchase history.
Supermarkets use the data from these studies to plan product placements on shelves and to develop special offers, such as coupons for related items and discounts on certain items.
RFM grouping is the foundation for these efforts. Recency, frequency, and monetary grouping are all abbreviated as RFM. These niches have their own advertising and marketing efforts. You'll be given varying treatment depending on how much money you spend and how often you purchase.
Product suggestion and cross-referencing can be done via data mining.
E-commerce: Many e-commerce companies employ data mining to provide cross-selling and upselling of their products. People also viewed" and "commonly purchased together" things are shown to customers who interact with Amazon and Flipkart, for example.
These suggestions are generated from the analysis of past purchases made by website visitors.
b) [bookmark: _Toc100586461]SPSS VS Excel

	
	SPSS
	Excel

	Definition
	A tool designed for the statistical analysis of data in the social sciences
	To enter and manipulate data in a database using a Microsoft product

	Usage
	According to IBM specifications, statistical calculations, and manipulations
	The use of Microsoft-defined formulae to manage and save data

	Benefit
	Rapidity and presentation
	Decrease in data severance

	Real time usage
	Utilization of cutting-edge technology, such as a supercomputer.
	Managing a big volume of consumer information

	Academics
	It has been around for a long time under the SPSS and IBM umbrellas.
	Exists and has evolved as part of a growing scientific and technological field.

	Career
	After earning a degree in this area, students can pursue careers as data scientists and analyst
	Graduates of this program can pursue careers as data scientists and analyst.

	Application
	All industries and huge corporations are affected.

	This rule applies to businesses that must manage a huge amount of sensitive data on a wide scale.

	Field
	Overlays data science throughout a broad range of disciplines.
	This is a branch of computer science in which various methods and technologies are used to analyse data.

	Big data
	Not much suitable
	Not very friendly




[bookmark: _Toc100586462]Conclusion:
Effectiveness can be enhanced by both large and small businesses using business analysis tools. As the needs of different businesses change, business analysis can help them achieve their goals (Business Analytics Tools | Microsoft Power BI, 2022). Customers can supply the most accurate information about a product's performance if they are the primary users of a business study. Preventing incomplete or failing projects is the goal of this form of analysis. As a result of poor business analysis, the company is left with more problems than it addresses. If you want to come up with creative solutions to problems, it's important to comprehend business analytic tools.
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Ice-cream

Frequency | Percent Valid Percent Cumulative Percent
Valid | Vanilla 95 475 475 475

Chocolate 4 235 235 710

Strawberry | 58 200 200 1000

Total 200 1000 1000





image5.png
Frequency

100

E

&

W

2

Ice_Cream

Vanilla

Chocolate

Ice_Cream

Strawberry




image6.png
Gender

Frequency Percent Valid Percent Cumulative Percent
Valid | Male o 455 455 455
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