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[bookmark: _Toc101157210]Introduction
Companies in today's contemporary economy have better access to data than ever before, which is important to economic success. By making critical business decisions, this data builds a foundation of intelligence. Businesses must invest in data management systems that enhance visibility, dependability, security, and scalability in order to assure reliable data for decision-making. This assignment is divided into two section, one is theoretical and deals with different modern trends in data handling, advantages and disadvantages of data management application like Excel and SPSS along with different methods of data mining and text mining. In the analysis part, the crime rate is being calculated along with two method with the provided data with Excel application and with SPSS application the analysis of ice cream data is performed.  

[bookmark: _Toc101157211]Assessment Component: 2
[bookmark: _Toc101157212]Part:1_Processing, analysing and visualising the data
Data management is the action of obtaining, organizing, securing, and maintaining an organization's data so that it may be used to make business decisions. Data management solutions are becoming crucial for making sense of vast volumes of data as businesses create and consume data at previously unheard-of rates. Effective data analysis yields critical insights that provide value to customers while also improving the bottom line of the firm.
Data Pre-processing
It is described as the raw data transformation into an appropriate structure data set, as well as the missing data raw data recovery in many easy ways. Correct data preparation leads in proper business decisions and data effectiveness. Data validation and imputation are also included in the data pre-processing portion. Raw data is sorted in this report to choose valuable data before adding or deleting extraneous data.
Analysis and Visualization of the Data
Following the completion of data pre-processing, data analysis begins with data manipulation. This approach continues with the analysis's purpose in mind. With various aims, multiple processes are involved, and this process concludes when the desired solution is achieved. Data visualization deals with various patterns, charts, or graphs through which the findings may be shown in such a way that the audience can get the overall concept at a look. Multiple visualizations can sometimes assist to understand the larger transformation process and inform data consumption. The crime rate according to the calculation is 102.44. The visual demonstration is given as:



Using the if function, the answer could be found and the value is as below:
	Alternative Solution 1

	Total Crime Rate
	Crime Rate (Solving with "IF" function)

	9629.3
	102.4393617



Secondly, the pivot table function can also be used for calculation and using it the result is as same as the previous one. 
	Alternative Solution 2
	 

	Average of Crime Rate (In 100,000)
	Average of CrimeRate10 (In 100,000)

	102.8085106
	102.0702128

	
	

	Crime rate
	102.4393617




Current trends in data warehousing, business intelligence and data mining
Modern enterprises are swamped with data, which has become an unavoidable truth. The study of massive volumes of data using current technologies and approaches to identify previously unknown patterns, extract useful information, and make business decisions is known as data science. It creates predictive models using powerful machine learning algorithms, and it may be useful to any firm that can successfully use its data. Each section's current trends are listed below: 
Data Warehousing
· Cloud has become of the most significant trend in the last couple of years in data warehousing sector. Advances in cloud computing and technology enable firms to concentrate more on their core tasks, such as enormous cloud-based data marts and data storage. Businesses undertaking large-scale cloud data warehousing efforts increased from 25% to 31% last year. Many of these ecosystems were put in place to augment or replace current technology.
· Data for numerous manufacturing lines must also be examined in a large centralized data collection, such as a data warehouse. Data Marts provides a solution that summarizes data from a certain business department. It's a data warehouse-specific structure used to obtain client-facing data. It might be utilized as an intermediary source for the data warehouse and each business unit to analyse their own data.
· Parallel execution, often known as parallelism, is the concept of splitting down a job such that, rather than one process completing all of the work in a query, multiple processes complete parts of the work at the same time. Parallel execution can analyse terabytes of data in minutes rather than hours or days, all it takes is a slew of processes working together to execute a single task. Decision support systems (DSS) and data warehouses, both of which rely on large databases for their operations, benefit greatly from this faster response time. Batch processing and schema maintenance processes like index creation may also be performed in parallel on an OLTP system.
· The data warehouse is an ideal location for centralizing and storing information on customers, goods, and business process indicators. It is used to build a large client base, as well as to spot patterns and learn what drives success in different sectors of the company. Data warehouse may be utilized for sentiment analysis, customization, marketing automation, sales, and customer care (Enterprise Storage Forum, 2021).
Business Intelligence
· Self-service analytics has long been on many firms' wish lists, and it remains a top priority. Customers want data to be accessible at all times, from any location, and on any device. Organizations are no longer simply focused on providing self-service options. Companies also seek to democratize data access while maintaining consistent, high-quality data and outcomes.
· The COVID-19 outbreak put businesses and sectors on high alert as they tried to make sense of the situation. Including on solutions failing to meet the demands of a primarily distributed workforce, many firms were compelled to reconsider their present BI strategies. In the year, more firms plan to switch to cloud-based BI, whether on a private or public cloud, or as a SaaS solution. Several businesses are realigning their budgets in the aftermath of the epidemic to allow for the adoption of cloud infrastructure in the shift to remote and dispersed workforces. Analysis is today seen as a mission-critical capacity by businesses, and organizations are not hesitant about using data solutions.
· Artificial intelligence (AI) has taken over every element of business, including business intelligence. Such technology's enormous potential promises to boost human intellect by transforming how users engage with corporate data and analytics. Companies are rushing to embrace the intersection of AI and business intelligence in business (Tseng, 2021).
· Although alerting is not a novel function in analysis and business intelligence, its use has lately altered dramatically. Alerts have always tried to save time by keeping users' attention focused. The earlier method demanded a precise definition of what is relevant, and as a result, it has fallen short of expectations. Alerts have recently been enhanced by shifting from predetermined relevance to machine-made suggestions based on use trends (SearchBusinessAnalytics, n.d.).
Data Mining
· As the World Wide Web evolves and becomes more popular, it will create more material, structure, and usage statistics, enhancing the value of Web mining. Creating web mining strategies to enhance numerous other areas of web services, as well as ways to detect known frauds and intrusion detection.
· Data mining is the process of examining and analysing data in order to understand the past and forecast the future. It is a multidisciplinary field that incorporates statistics, machine learning, AI, and database technology. Although data mining methods are extensively utilized in a wide range of circumstances, in practice, one or more main restrictions nearly always emerge and severely limit effective data mining applications. The term Real Time refers to how successfully a data mining method can handle an increasing data load in real time. Real-time data is information that is available immediately after it is generated and obtained. Instead of being retained, data is transmitted to users as quickly as it is collected and is instantly accessible without latency, which is critical for supporting live, in-the-moment decision making.
· Increasingly reliable means of gathering useful data have led to the adoption of this method, which is relatively new. An important part of this process is the extraction of data from a wide variety of multimedia sources such as voice recordings and recordings in other formats such as text or hypertext as well as images and video clips. This method may be used for a variety of purposes, including as sorting and classifying data, performing similarity checks, and locating connections. The study of huge volumes of multimedia information in order to uncover patterns or statistical links is referred to as multimedia data mining. Governments frequently utilize this data to enhance social systems. It may also be used in marketing to learn about customer behaviours.
· This kind of data mining is most often used to examine seasonal and cyclical patterns. The approach may also be used to examine events that happen at random and are not part of a predetermined sequence of events. While this method is most often used by retail firms, it may also be utilised for other purposes. Data mining techniques may be used to find interesting patterns in time series and sequences in order to better comprehend the data or make decisions. Because time series are numerical data, and sequences are symbolic data, the usual methodologies for evaluating time series and sequences are considerably different.
Data mining has sparked interest in research in a variety of scientific software systems due to its efficient data processing and discovery of important new connections, trends, and patterns using a variety of tools and methodologies. It necessitates a greater focus on ecological and environmental information analysis in order to make better use of the natural environment and resources.
[bookmark: _Toc101157213]Part-2_Text mining & analysis
Data Analysis with SPSS
[bookmark: _Toc101157214]Part:1
The first requirement is to find the number of students who like vanilla flavour and as it is a frequency, the frequency feature under Descriptive Statistics feature in the analysis option is used and the result of the number of students who like vanilla flavour is ninety five out of 200 participants. There is also a visual representation provided to understand whole scenerio. 


	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
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[bookmark: _Toc101157215]Part: 2
In the second requirement, the number of students who are either male or female is calculated and the answer is 91 male and 109 females. As the count is frequency, the frequency option is used without using any statistical terms.

	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
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[bookmark: _Toc101157216]Part: 3
In the thirst section the mean and median are calculated. The mean is defined as the average value of a particular term in a data set and the median is the middle value of a sorted which could be ascending or descending format. The result is presented as below:
	Statisticsa

	ice_cream  

	N
	Valid
	47

	
	Missing
	0

	Mean
	2.00

	Median
	2.00

	a. ice_cream = Chocolate



The mean for chocolate lover students is two and median is also the same. 

	Statisticsa

	ice_cream  

	N
	Valid
	58

	
	Missing
	0

	Mean
	3.00

	Median
	3.00

	a. ice_cream = Strawberry



The mean, median for strawberry flavour lover students is 3 and 3 respectively.
[bookmark: _Toc101157217]Part: a
Cluster Analysis
It is the method used to classify similar into several categories. The cluster analysis is also provided with the solution table.

	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
	52.40
	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




[bookmark: _Toc101157218]Part: b
Common methods of data mining and text mining
Data mining is the extraction of usable information or knowledge from massive amounts of data. Common methods of data mining:
· Association is among the most often utilized data mining strategies. The transaction and the relationship among its parts are utilized to identify a trend in this approach. It's being used to do market research, which is used to determine all of the goods that clients purchase together on a routine basis.
· The classification approach is related to machine learning. This method organizes variables into predetermined classes. It utilizes methods such as linear programming, statistics, judgment planes, and artificial neural networks in data mining. Classification is used in the development of software that may be created to categorize items in a data collection into different classes.
· The pattern technique looks for similar trends, patterns, and occurrences in transaction data across time. The statistical data may be used to identify items that consumers bought together at different times of the year. Businesses utilize this data to better understand customer behaviour (Cios et al., 2012).

The technique of extracting high-quality information from text is known as text mining.
· The most well-known text mining approach is information extraction, which focuses on detecting the extraction of entities, properties, and their connections from semi-structured or unstructured texts. 
· A term-based technique is described as a word in a text that has a well-explained meaning. The text is examined on the basis of words in this technique, which takes use of efficient computational efficiency while capturing the theories for term weighing.
· Documents are evaluated using the pattern taxonomy approach, where patterns are formed in a taxonomy by applying a relation and could be used to identify patterns (upGrad blog, 2019).

[bookmark: _Toc101157219]Part: c
Advantages and disadvantages of using SPSS and Excel
Advantages of SPSS
· SPSS has a wide range of statistical tools that may be used on a single integrated interface to perform descriptive statistics, regression, advanced statistics, and more.
· SPSS may also be used for publication, allowing users to construct charts, tables, and decision trees all in one application.
· For access a wide variety of features and work with diverse data sources, Simple Statistical Analysis employs a simple drag-and-drop interface.
· It also offers flexible delivery options to make the purchase and maintenance of any statistical software as simple as possible.
· SPSS provides a flawless graphical representation as well as an acceptable result for the data entered.
· SPSS is a application that used simple drag-and-drop method which is also very practical considering all basic and some sophisticated statistical analysis, allowing research academics to quickly adapt to this program and complete their analyses.
· When it comes to data analysis, SPSS is a clear victor over other applications since it is specifically created for statistics (www.rampfesthudson.com, n.d.).
Disadvantages of SPSS
· The main drawback of SPSS is that it cannot handle very huge data sets. 
· SPSS's graphical user interface (GUI) is built in Java, which makes it unappealing to professionals.
· The graph features are not as straightforward as those found in Microsoft Excel.
· Typically, more training is required to fully use all accessible functions.
· It is less user friendly.
Advantages of Excel
· Data storage with Excel is simple, and it can be simply shared with others.
· Excel includes a comprehensive array of functions that may be used to do computations.
· Excel contains some of the most sophisticated tools for analysing data and extracting insights from it.
· Excel provides all of the tools needed to make charts and visually show data.
· Excel offers for a great deal of customisation when printing, such as changing the margin, paper size, orientation, and so on (Warner and Meehan, 2011).
Disadvantages of Excel
· The difficulty of analysing real-time unstructured and semi-structured data in Excel is a significant drawback.
· Excel is incapable of creating interactive dashboards.
· Excel cannot update in real time.
· Excel does not encourage teamwork (Lemoine, 2015).

[bookmark: _Toc101157220]Conclusion
With the advancement of information technology, the number of applications in business management has increased significantly. Despite the title, the main focus has been on the use of various data management software. All of the queries are done as simply as possible so that everyone can understand the use of different processes as well as different theoretical descriptions. It is hoped that the data analysis and demonstration of various recent data science topics will assist students in easily understanding the importance of data in any management.
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Crime Rate and Offences
Amount Chart


Crime Rate (in 100,000)	Offences (in million)	102.43936170212766	514.04255319148933	
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