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[bookmark: _Toc101157192]Introduction
This assessment is about data analysis through different data analysis tools and recent trends on data analysis world. Every company strives to gather data in order to be more competitive, such as by tracking the performance, sales, and buying patterns of its competitors. Without the capacity to analyse all of that data, no one can understand how customers or competitors are behaving or performing. It is also essential in advanced studies. Access to data and analytics helps universities and business schools to conduct peer and internal evaluations. Understanding analytics gives a set of useful tools for informing and supporting learners. They allow organizations to better understand and forecast individual requirements and performance. It lets users to examine data points across time to determine uptrends, downtrends, and stagnation. The trend that is consistent and steady throughout time implies consistency and conjures more assurance than a trend that is rapidly shifting positions.


[bookmark: _Toc101157193]Analysis and Discussion
[bookmark: _Toc101157194]Assessment Component: 2>Part:1 
[bookmark: _Toc101157195]Current trends in data warehousing, business intelligence and data mining
In the business realm, there have been several upgrades as well as the inclusion of new data software features. Having researched trends as well as existing economic requirements to develop a list of anticipated data storage trends. The following are the current trends in each section:
Data Warehousing
· Several firms now have several data warehouses, which are typically built on various designs. that necessitate the use of expensive specialist databases and operations personnel in order to achieve even a small level of success Making all data available in a single network will be one of the main themes this year. This may be accomplished by the consolidation of all data into a single store, as well as through the usage of a large-scale virtualized data warehouse. Companies can also deploy new data virtualization technologies that provide a single data service perspective of many data warehouses, whether it's on, in the cloud, or a combination of the two.
· As machine learning systems trained on more data create increasingly accurate meaningful and proactive insights, artificial intelligence services in data warehousing will become a requirement, providing accurate production more effective and cost-effective.
· Customer experience (CX) techniques boost marketing initiatives by utilizing real-time statistics. Data warehouses are critical components of CX projects because it hold the data required to provide a full, 360-degree perspective of the consumer base. A customer data warehouse may be utilized for sentiment analysis, customization, sales force automation and customer care (Kimpel and Morris, 2013).

Business Intelligence
· Analytics in real time. Multimedia demonstrations are taking the place of static reports. Interactivity allows business users to explore and answer questions using real-time data. Analysing the most recent data allows decision makers to respond with more precision and speed. Users incorporate live data slides into the business presentations. Investigate knowledge in an interactive and flexible manner to answer crucial business issues on the go. Real-time updates assist expedite insights and foster faster, more informed decision-making by refreshing data in reports and presentations.
· Machine learning in combination with AI becoming more ambitious and multipurpose. Today's algorithms and technologies are capable of doing deeper analytical data collecting, detecting errors, searching for information in the most remote locations, providing what consumers require, and so on. This will be able to deal with less datasets, become more flexible, and optimize for the new privacy foundations. The idea is known as ethical artificial intelligence (Harrison et al., 2015).
· Every second, a massive amount of data is created, necessitating the need for business analysis of extraordinarily high-quality information. Companies are spending millions of dollars on needless data analyses; thus, this trend will continue for several years. A good data quality management system will allow company representatives to evaluate where the budget is spent and to omit everything that is not necessary for analysis. The system operates based on the context chosen, which means that managers or individual workers must first define an algorithm.

Data Mining
· Businesses are increasingly relying on cloud computing. However, cloud migration has been popular for some time now, and it is the revolutionary technology. Moving to the cloud offers various advantages, and not only enterprises, but also people, are completely reliant on cloud technology. Cloud migration is quite beneficial in terms of performance since it improves the performance, speed, and scalability of any activity, particularly during periods of high traffic.
· Data mining capabilities are progressively being integrated into a wide range of corporate software applications, from forecasting methods in CRM SaaS platforms to cyber risk detection in automated safety. The incorporation of data mining into vertical market software applications allows prediction capabilities for a wide range of businesses and opens up new avenues for distinctive value creation.
· Machine learning and AI aid in the automation of process mining tasks as well as the simplicity of modelling and prediction characteristics. AI technologies are used in requirements management to recognize human interactions using computer vision, to utilize automated in process finding and modelling, and to minimize the time it takes to execute process mining solutions. All use cases are more advanced than manual process discovery. As a result, some companies and researchers call AI-powered process discovery automated process discovery. Machine learning will play a larger role in process mining as firms' process data is cleaner and process mining technologies can take data from most enterprise systems via connections.
· Despite the fact that vendors and organizations are interested in the AI capabilities of process mining tools, human intelligence will continue to be important in the field of process mining. Human intelligence (HI) emphasizes the significance of emerging data-driven technologies in bridging the gap between human and artificial intelligence in order to get more accurate outcomes. HI is particularly visible in advancements of object-centric and action-oriented process mining. OCPM tries to overcome process mining tools' single object assumption. The idea that there is a single case identifier underpins the use of process mining techniques. In reality, however, a single event can refer to multiple objects.

[bookmark: _Toc101157196]Pre-processing of Raw Data
Data pre-processing is the term used to describe any sort of processing performed on raw data in order to prepare it for another data processing method. Data preparation aims to simplify the testing process by appropriately transforming and resizing the full dataset. Pre-processing is necessary before training learning models. During pre-processing, outliers are eliminated and the features are scaled to a similar range. Traditionally, it has been a crucial preparatory stage in the data mining process. Data preparation approaches have lately been modified for training machine learning and AI models as well as conducting inferences against them. Data pre-processing consists of various phases that may be classified as data profiling, data cleaning, data reduction, and data transformation. There have been numerous tools and ways for preparing data, however in this case, the excel program will be utilized (Al-Jabery et al., 2019). At this step of data analysis, raw data is transformed into a format that computers can understand and analyse. The required data for analysing crime rate and number of crimes in million is obtained or acquired from raw data for further processing data in this report. The pertinent data is examined.
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[bookmark: _Toc101157197]Analysis and Visualization of the Data
Data analytics is defined as the process of analysing raw data to find trends and answer questions, which encompasses the enormous scope of the topic. It does, however, include a vast range of treatments with a wide range of goals. Some aspects of the data analytics process can help with a variety of tasks. Analysis of data is the methodical use of quantitative and cognitive tools to categorize and analyse data. In this process the acquired data is put into order and proper structure to convert that data further into knowledge that can be utilized for decision making. The analysis procedures are used to seek for patterns, groups, or other correlations between diverse types of data. With the relevant data, the data analysis has been performed and the result is published as below:
	Variables
	CrimeRate
	CrimeRate10

	Average Crime Rate
	102.8085106
	102.0702128

	Overall Crime Rate
	102.4393617



	Variables
	Number of Offences in Million
	Number of Offences10 in Million

	Average number of offences
	1028.085106
	1020.702128

	Overall number of Offences
	1024.393617



Data visualization is the graphical representation of information. Charts, graphs, and maps are examples of visual components found in visualization technologies. All of these qualities make it simple to spot and understand trends, outliers, and patterns in data. It is also crucial in the big data context for analysing massive amounts of data and generating data-driven decisions from it. One type of visual art that captures the audience's attention and keeps it focused on the content is data visualization. Whenever one looks at a chart, he may easily see patterns and outliers (Tableau, 2018). The graphical presentation of information and data in a pictorial or graphical manner is known as data visualization. Following the data analysis, the graphical display is done in the following with charts.


[bookmark: _Toc101157198]Performing data analysis with alternate methods
	Method 1
	

	Total crime rate
	9629.3

	"IF" function
	102.4393617



	Method 2
	
	

	Pivot Table
	
	

	 
	Values
	 

	 
	Sum of CrimeRate
	Sum of CrimeRate10

	Total
	4832
	4797.3

	Average
	102.4393617
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[bookmark: _Toc101157201]Answer 1
For calculating how many students like vanilla flavour ice cream, the variable has been added.
[image: ]
Then performing the data analysis, the following chart is created which shows the number of students who like vanilla flavour ice cream

	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
	



According to the data analysis table the number of students who like vanilla ice cream is 95.
The data representation with graph is also provided below:
[image: ]

[bookmark: _Toc101157202]Answer 2
Similarly, for finding the number of male and female students, firstly the variable of male and female is added along with changing the name of female to gender as it actually shows gender.
[image: ]
Following this the data analysis has been performed and the data analysis of gender is found as below:

	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
	



According to the above frequency table the number of male and female students are 91 and 109 respectively.
The graphical representation has also been performed with bar chart.
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The mean and median of those who like chocolate and strawberry flavours are indicated below:
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[bookmark: _Toc101157204]Data analysis and discussion of Ice Cream 
[bookmark: _Toc101157205]Answer a
Cluster Analysis
[image: ]
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The process of converting textual information into organized data for simple analysis is known as text mining. Text mining employs natural language processing, which enables machines to interpret and process words and sentences automatically.
· Text categorization is the method of allocating classifications and keywords to unstructured information using natural language. This aids in the organization and structure of textual data in order to simplify management system and provide rapid insights. Analysis is a type of text categorization. Machine learning techniques can apply tags like "positive" or "negative" to distinct terms in a discussion to evaluate how happy a consumer is.
· Visualization techniques can significantly improve and explain the analysis of relevant data. Text symbols are used to represent the type of documents and colours are used to illustrate document density when outlining individual documents. Comes with a deep understanding source are arranged in a visual hierarchy so that a user may interact with them by diving and resizing.
· The technique of information extraction (IE) is often used to extract important information from large amounts of data. IE is the first stage for computers to understand unstructured text by detecting significant words and relationships within text. For this purpose, IE systems are used to extract particular information, properties, and concepts from documents and recognize the relationships. Following that, the collected corpora are gathered into connected databases for further processing. Precision and recall are used to check and assess the relevant information from the retrieved data (Allahyari et al., 2017).

[bookmark: _Toc101157207]Answer c
Advantages of SPSS
· Minimize time and energy by completing a task that would normally take hours or days.
· More precise computations, avoiding rounding and manual calculation approximations.
· It enables the processing of enormous volumes of data, the use of bigger samples, and the inclusion of additional variables.
· It enables the shift of focus from mechanical computation activities to conceptual tasks such as operational decisions, provided detailed, and critical analysis.
· SPSS is a commonly used program in research study and other social scientific domains.
· It is interoperable with a wide range of other data management applications. As a result, it enables data flow from one program to another.

Disadvantages of SPSS
· SPSS's main disadvantage is that it cannot be utilized to examine very big data sets.
· It needs an annual license and has fewer statistical processes than competitors.
· Typically, more training is required to fully use all accessible functions.
· The graph features are not as straightforward as those of Microsoft Excel.
· Some operations necessitate the purchasing of add-on components.
· The Java programming language is used to create the SPSS graphical user interface. Its primary applications are interactive and statistical analysis.
· Another downside of this technology is that it conceals the core functioning of the applications being run (Pallant, 2020).

Advantages of Excel
· Excel is the greatest option to save data because it is a popular program used by millions of people. As a result, when one saves data in Excel and subsequently share it with others, anyone may readily access it
· Excel functions are pre-programmed formulas that produce a certain outcome based on the data given. However, one may create their own formulas by combining two or more functions and employing variables for calculations (Dai et al., 2019).
· Microsoft Office includes its own coding language called visual basic for apps, which make it possible to create code for practically all of the tasks that one does manually in Excel.
· From the chart menu in Excel, users have a wealth of options for producing charts and visually displaying data. One may also develop a custom chart from a chart type, giving the advantage of being able to select numerous types of charts on a single data visualization page.
· Excel simplifies data manipulation. Datasets may be combined, subtracted, split, and multiplied, as well as pivot tables. It also allows for the elimination of duplicates, the retrieval of data from those other tabs, and the search of all rows and columns for a certain term or parameter.
· Although it may take time for users to adapt to a specialised system, such as sales software, excel do not. When one spreadsheet is created and shared between team members, it is simple to incorporate into the group's workflow, despite of team size.

Disadvantages of Excel
· If the data in Excel is too vast, the Excel program may slow down, especially if the data is stored in a single file.
· Using an Excel spreadsheet to produce reports lengthens the merging process.
· The fundamental reason for this excel vulnerability is a lack of safeguards, that makes it very easy to change formulae, numbers, or dependencies without being discovered.
· For organizations, Excel is used to execute a pricing plan based on cost-plus pricing, discount from list pricing approaches, or other basic pricing strategies.
· Although spreadsheets are fantastic collaborative tools because they allow anybody on the team to input information, it can be difficult to know who modified a cell. It might make it difficult to identify the responsible person if a mistake occurs or if something else goes wrong with the document.
· Complete data recovery may be challenging, however in most circumstances, Excel provides a time interval saving option.


[bookmark: _Toc101157208]Conclusion
With the advent of technology in today's digital economy, the number of software applications in corporate management has expanded substantially. The primary emphasis has been on the usage of diverse data management software that offers a foundation of insight for crucial business choices while boosting visibility, dependability, security, and flexibility.  The inquiries are written as clear as possible for everyone to understand the various methods and theoretical explanations are used. It is believed that the data analysis and explanation of many modern data science subjects would help students comprehend the benefits of big data in any organization.
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Data analysis visualization of Crime rate
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