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[bookmark: _Toc99496315]Introduction
With globalization, the business world has taken on new significance, and competent company management delivers success in the same way that it does in any other sector. Business management is concerned with the managerial actions that are necessary for every firm. Data is yet another critical aspect in corporate success. Data analytics is critical for every company to improve its performance by lowering expenses by generating more effective business processes. The evaluation focused on data handling and business intelligence. Excel and SPSS have been chosen as data-handling applications. The first section of the evaluation evaluated current developments in data warehousing, business intelligence, and data mining. All essential information has been evaluated using a data processing tool, and a brief example has been provided. The next section focuses on complete knowledge and methodical comprehension using analytic tools. Another data analysis program, SPSS, has been chosen in this case for data analysis since distinct trends and patterns may be easily conducted and displayed. Following that, a brief overview of the benefits and drawbacks of SPSS over Excel has been added.



[bookmark: _Toc99496316]Analysis and Discussion
[bookmark: _Toc99496317]2.1 Identification and evaluation of the current trends in data warehousing, business intelligence and data mining
The Data Warehouse can be defined as a time-varying, interconnected collection of data obtained from operational data and is largely employed in strategic decision making using On-Line Analytical Processing (OLAP) technologies.
[bookmark: _Toc99496318]2.1.1 Data Analysis
Increased Adoption of Software as a Service (SaaS)
It is a software distribution strategy that provides enterprises with a high level of adaptability and cost-effectiveness, making it an extremely dependable alternative for a wide range of business models and sectors. The primary benefits of this service are simplicity, user accessibility, security, and extensive connection, and it raises corporate productivity and efficiency to a whole new level.
Datafication
Mobiles, social media traffic, networked sensors, and other sources are creating an ever-increasing flood of data, some would call it a data fire hose. IT personals are working to develop data warehouse capabilities to manage this bulk with more proficiency (Dzone. 2022).
Artificial Intelligence Operations
Artificial Intelligence has become a core element of data analysis especially in data warehousing. As machine learning algorithms are taught on more data, they will produce more accurate actionable and proactive insights, making data operations more efficient and cost-effective. SGS promotes AI for optimizing the complicated activities that major organizations are accustomed to.
Use of Real-Time Analytics by Customer Service Strategies
Data warehouses are critical components of customer service initiatives because they hold the data required to build a complete client base. Customization, marketing and sales analysis, and customer support may all benefit from a data warehouse of client information (John Foley, 2022).

[bookmark: _Toc99496319]2.1.2 Business Intelligence
SaaS and Cloud Adoption
With the advent of digital transformation, SaaS and cloud adoption have become critical components of corporate intelligence strategy. The post-pandemic and subsequent economic conditions have prompted enterprises to use cloud infrastructure in the pursuit of efficiency, remote and scattered workforces. According to some analysts, by 2023, 40 percent of all business workloads would be put on the cloud. As a result, organizations are investigating data solutions such as SaaS and cloud technologies.
Data integration
Businesses are already mining massive amounts of raw data for insights into customer behaviour. Businesses may learn about hot topics among consumers and what they are talking about by tracking them through data integration. Insights gained from socioeconomic data analytics lead to responsive product and service development. Data volume, velocity, and diversity are driving a trend toward complete business intelligence systems that handle data from numerous sources and in different ways (Business Intelligence Trends, 2022).
Data Security
As the recent hot topic for any information technology gossip, data security has been one of the most influential things. For any data evaluation, analysis, data collection, the data security becomes the top priority. Considering all of this, business intelligence has been pushed to focus specifically on security. As a result, business intelligence has been rebuilding cybersecurity architecture in the hopes of creating a composable and scalable security control aimed at protecting digital assets.
Business Intelligence for Everyone
Business intelligence emerged as a means of democratizing data access and analysis across the firm. Despite business intelligence becoming a commodity, data analysts now have the possibility to work as a product manager, business executive, or sales director.

[bookmark: _Toc99496320]2.1.3 Data Mining
Increase in Automation
Previous versions of data mining required human coding. Recent procedures, however, are increasingly automated, with artificial intelligence replacing the majority of these traditionally manual processes for generating pattern-discovery algorithms.
Web Mining
The growth and use of the World Wide Web have increased significantly in the last couple of decades. As a result, it will continue to create more content, structure, and usage data, boosting the value of Web mining.
Spatial and Geographic Data Mining
This new and popular sort of data mining extracts information from environmental, astronomical, and geographical data. Images obtained from space are also included in this data mining.



[bookmark: _Toc99496321]2.2 Determining Crime Rate
[bookmark: _Toc99496322]Assessment Component: 2
[bookmark: _Toc99496323]Part:1 
 This section of the assignment will be dealt with the determination of the crime rate and for this it will be divided into two section. One is pre-processing of the data and the other one is about the data analysis with visualization. The helping tool for this part will be Microsoft Excel.
[bookmark: _Toc99496324]2.2.1 Pre-processing Data
The given raw data will be used, and because the data is in haphazard form, it will be reorganized before being processed. The raw data graphic contains two types of data. One is of the numeric variety, while the other is of the Boolean variety. So, first, the Boolean data is being cleaned for data analysis, and then the data has been processed.
[bookmark: _Toc99496325]2.2.2 Analysis and Visualization of the Data
Data analysis is a methodical way for verbally expressing what is happening in a data set using trends, groups, and other statistical concepts. Data visualization is the process of presenting data in a more comprehensible graphical style, such as a chart, graph, or other visual format that aids in analysis and interpretation. As per assessment brief, the data analysis with visualization has been provided as follows:

The chart shows the crime rate 102.81 (in 100,000) and the number of offences per million population is 1028.
To demonstrate with the use of Excel functions, the pivot table function has been used. From there, the crime rate is calculated and demonstrated as below:
	Sum of Crime Rate (In 100,000)
	Count of Crime Rate (In 100,000)2
	Average of Crime Rate (In 100,000)

	4832
	47
	102.8085106



Continuing with another Excel function is doe with IF function.
	
	Crime Rate Total

	 
	4832

	Solution with "IF" Function
	102.8085106



The visual demonstration with the if function is given below:


[bookmark: _Toc99496326]2.3 Demonstration of essential concepts and principles by analytic software with comprehensive knowledge and systematic understanding
[bookmark: _Toc99496327]Part-2
[bookmark: _Toc99496328]Data Analysis with SPSS
[bookmark: _Toc99496329]Part: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
	


The above chart is generated with the help of SPSS and this table shows that 95 participant like vanilla flavour which is also the 47.5, the largest percent out of three flavour of ice-cream.
[image: ]
The graphical demonstration is very important for any kind of data analysis. This bar chart is the continuation of the above chart which indicates the frequency of each ice-cream flavour.

[bookmark: _Toc99496330]Part: 2

The below chart is performed to evaluate the frequency of the male and female student and likewise it is generated through SPSS tool

	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
	



For visual demonstration, the pie chart is used. This is also helpful for easily demonstrating which type of gender is more. 
[image: ]


[bookmark: _Toc99496331]Part: 3
In the following tables the mean and median of participants who likes chocolate and strawberry flavour is defined with the statistical table where the mean and median both is around 47 for the vanilla flavour ice-cream.

	Statistics

	
	Video
	Puzzle

	N
	Valid
	47
	47

	
	Missing
	0
	0

	Mean
	47.70
	47.32

	Median
	47.00
	46.00

	Ice_Cream = Chocolate



Next the strawberry flavour ice-cream’s mean and median is calculated where the mean is 55.45 and the median is 58

	Statistics

	
	Video
	Puzzle

	N
	Valid
	58
	58

	
	Missing
	0
	0

	Mean
	55.45
	57.14

	Median
	58.00
	61.00

	Ice_Cream = Strawberry




[bookmark: _Toc99496332]Part: a
[bookmark: _Toc99496333]Cluster Analysis
Cluster analysis is a data processing statistical approach. It works by grouping things into groups, or clusters, based on how closely connected they are. Clustering algorithms aid in grouping data points into comparable categories, and each subcategory is further subdivided to aid in the study of the query output (alchemer.aordev.com, 2020).
The whole clustering process has been into the following parts, Initial, Iteration History and Final cluster centers. Initial cluster centers is the first step for three-cluster solution. The variable values of the k well-spaced samples are the initial cluster centers. As there are three ice-cream flavour, the clustering of video and puzzle variables are showed into three flavour categories.

	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




The next step of clustering process is Iteration history and like before there are three table to demonstrate this process for three flavour of ice-cream. The highest value for iteration clustering is 1.983 for strawberry flavour ice-cream and the lowest is the last iteration of the each table.

	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.



The final clustering process is the final cluster centers and the most significant value of this stage is video value of chocolate category.

	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



[bookmark: _Toc99496334]Part: b
[bookmark: _Toc99496335]Common data mining and text mining methods
Businesses acquire and retain unfathomable amounts of data, which allows them to get insights into their operations. Data miners find business trends and move the firm into a more profitable position by evaluating enormous volumes of data (Suresh and Harshni, 2017). Different data and text mining methods are discussed below:
Regression analysis: Regression is a planning and modelling tool that determines the likelihood of a given variable. Based on many criteria, an organization may be able to forecast pricing points. It aids in data mining by determining the link between variables in a set.
Association: Association is used by data miners to uncover meaningful links between variables in databases. It is frequently used to assist businesses in determining marketing research and strategy.
Summarization: The primary goal of summarizing is to reduce the length, details, and complexity of a text while retaining important points and genuine significance. Summarizing data is typically the essential base on which background data about a cohort is given, and text summarization aids in determining if a lengthy document meets the user's needs (Inzalkar and Sharma, 2015).

[bookmark: _Toc99496336]Part: c
[bookmark: _Toc99496337]Advantages and disadvantages of using SPSS and Excel
Advantages
· SPSS is preferred for data analysis as it is specifically created for statistics. It is also easier and faster access to fundamental operations, such as descriptive statistics and also capable of faster access to statistical tests, and a wider selection of charts and graphs.
· Statistics tests are easier to execute with SPSS, and they can be done quickly and efficiently.
· SPSS makes it easy to create tables and generate reports for data. It has built-in functions for regularly used functions that aid in report production.
· Even if there are missing numbers, SPSS will produce accurate findings. In contrast to MS-Excel, it is not an add-on feature.
· SPSS can detect and fix data input problems at the entry sites (Statistician for Dissertation, 2022).

Disadvantages
· In the field of medicine and nursing, a researcher frequently receives a vast data collection. The main drawback of SPSS is that it cannot handle very huge data sets.
· Another problem is that SPSS is expensive when compared to other utility software.
· The default visuals are far below publishing grade, and the visual representation is outdated.
· Many strategies lack information on effect magnitude and confidence intervals. Users can manually compute effect sizes for t tests, however SPSS does not give effect size information.


[bookmark: _Toc99496338]Conclusion
Business analysis tools are significant because they enable both large and small firms to improve their performance. Business analysis assists various firms in reaching their goals even as their demands alter. Customers should sometimes be the ultimate users of a business study since they may provide the most accurate information regarding the product's functioning. This type of business analysis prevents incomplete or failing initiatives. Inadequate business analysis causes more issues than it solves, and it can sometimes be a total waste of money. As a result, understanding business analytic tools is critical and should be explored in order to identify innovative solutions to challenges.
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crime Rate chart


Crime Rate (in 100,000)	Crime Rate (in million)	102.81	1028	



Crime Rate Total	4832	
Solution with "IF" Function	102.80851063829788	
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