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Part 1: Covid-19 Data Analysis
Section 1
Introduction
Nowadays around 50% of the businesses worldwide use data analysis and business intelligence tools. “Business intelligence is an umbrella term that combines architectures, tools, databases, analytical tools, applications, and methodologies. BI’s major objective is to enable interactive access to data, to enable manipulation of data, and to give business managers and analysts, the ability to conduct appropriate analysis” (Sharda, et al., 2014, p. 14) . In order to achieve their goals, organisations gather the data they need, analysis it and use in information in their decision-making processes. The process is straightforward, the raw data is collected, then the data is processed and stored in data warehouses, or other applications, and files. Organisations, the end users of data, can access the data and analyse the data to serve their purpose. 
[bookmark: _Int_CldC5BBZ][bookmark: _Int_lQib9EL7][bookmark: _Int_gGFnKSsH]“Business intelligence helps organisations become data-driven enterprises, improve performance and gain competitive advantage” (ibm.com, 2022). Organisations can better understand customer behaviour, market changes, and design their products or services to meet the customer needs and reach new markets. Also, they can improve their relationship with their suppliers and partners, and improve the way they understand the business, which leads to a better allocation of resources and better decision making. Therefore, data analysis and business intelligence is beneficial for the organisations because it gives them a clear understanding of their customers, markets, operations, and processes. With the right tools, they can access important business information, find patterns, and reach to the best decisions.
 
Covid-19 dataset
 
Covid-19 dataset refers to the Covid-19 related cases in United Kingdom. The information obtained after the analysis of the dataset will include the total number of cases of Covid-19 and in which days there were more than 20,000 cases reported. Also, the dataset analysis will show which day had the highest death count and which day had the lowest death counts.
[bookmark: _Int_zMAtW8X8]The Covid-19 dataset contains 46 rows of information. Each row contains date rep, day, month, year, cases, deaths, countries, and territories, geold, country and territory code, pop data 2019, continent exp, cumulative number for 14 days of Covid-19 per 100000. Before starting the proper analysis of the Covid-19 dataset, it is important to establish the contents and the data that is relevant for the analysis. A part of the data is not relevant for the analysis, for example the nominal data, which means it will be ignores and only the relevant data will be part of the analysis. 
[bookmark: _Int_fZhBnl72][bookmark: _Int_3v2wXFat][bookmark: _Int_7Tsslxxc]The first columns of the dataset are referring to the dates, which is important to the analysis because it sets a timeline and, without it we wouldn’t have relevant information. The timeline for Covid-19 dataset is from 1/11/2020 until 14/12/2022, and there is also an insertion for 31/12/2019, which is before Covid-19 pandemic started so we can have a clear view of the situation. The column Cases is relevant as well for the analysis because it presents the number of cases that were registered in every day of the dataset. Also, the column Deaths is relevant because it shows the number of Covid-19 related deaths in the time frame of the dataset. Countries and Territories column only shows where the analysed cases are, but it is not really relevant for the analysis, it would have been if the data were from more than one country. The columns Geold and Country territory Code and Continent Exp are not relevant for the analysis. Pop Data 2019 and Cumulative number for 14 days of Covid-19 cases per 100000 will be used in the analysis.
 
Visualisation and discussion of analysis
In order to analyse Covid-19 dataset we used Excel functions, such as PIVOT TABLES, LOOKUP, IF, graphs and charts. With the help of PIVOT TABLES, we identified the total number of Covid-19 cases and of deaths. We see that during the timeline provided in the dataset, there was a total of 859,658 Covid-19 cases and 17,941 deaths in UK, which means that 2% of the cases between 1/11/2020 and 14/12/2020 have died.

	Row Labels
	Sum of cases
	Sum of deaths

	2019
	0
	0

	2020
	859658
	17941

	Grand Total
	859658
	17941


Figure 1

We can also analyse the cases for each month separately to have a clearer view of the rise or drop in the numbers. Therefore, in that in November 2020 there were 627,582 cases and 12,016 deaths, and in the first half of December 2020 there were 232,076 cases and 5,925 deaths. The data shows that in December the percentage of deaths in report with the number of cases is 3%, which is slightly higher than in November. So, even if in December the number of cases is relatively lower than in November, the mortality rate is higher.

	Row Labels
	Sum of cases
	Sum of deaths

	2020
	627582
	12016

	Grand Total
	627582
	12016

	
	
	

	
	
	

	
	
	

	Row Labels
	Sum of cases
	Sum of deaths

	2020
	232076
	5925

	Grand Total
	232076
	5925


Figure 2

Using IF function we can identify which are the days when the number of cases was higher than 20,000. Using the formula IF(E2>20000,"X","Y") we identified the days with the number of cases higher than 20,000 with X and the days with the numbers lower than 20,000 with Y.
 [image: ]
Figure 3

The distribution of cases is quite equal, there are 22 days when the number of cases was over 20,000 and 23 days when the number of cases was under 20,000. Also, most of the days when the number of cases was over 20,000 were in November. This representation can be seen in the following PIVOT table and chart.


	Field1
	Count of Field1

	Y
	23

	X
	22

	Grand Total
	45




[image: ]
Figure 4

Using MAX and MIN functions we can determine the day with the highest death count and the day with the lowest death count. Using the formula MAX (F2:F46), we determined that 26/11/2020 was the day with the highest death count when there were registered 695 deaths. For the lowest death count we used the formula MIN (F2:F45), we determined that the days with the lowest death count was 23/11/2020, with a number of 125 deaths. These values are represented in the following chart. 
[image: ]
Figure 5



From the analysis of the Cumulative number for 14 days of Covid-19 cases per 100,000 people it shows that the numbers were higher in November, hitting a peak between 18/11/2020 and 19/11/2020, and then starting descending towards lower rates in December, as shown in the following chart. 
[image: ]
Figure 6

Analysis conclusion 

The information gathered after analysing the data from the Covid-19 dataset shows that in November the values were higher than in December. The days with the higher number of cases and deaths were in November, same as the cumulative number for 14 days of Covid-19 cases per 100,000 people.

Section 2
MS Excel evaluation and conclusion 

“Excel is part of the Microsoft Office suite. It is a spreadsheet program that can organise data into lists and then summarize, compare, and present data graphically. Excel’s forte is performing numerical calculations. Excel is also very useful for non-numerical applications” (Tang, 2008, p. 2).  Excel is used for data analysis, to clean, transform and analyse raw data to obtain information that is important in the decision-making process of an organisation. The information is presented in the form of tables, graphs, or charts that assist the users and make the decision-making processes easier, reducing the risks.
 “Data analysis is concerned with the process of transforming raw data into meaningful statistics, information, and explanations. Data visualisation is an interdisciplinary field concerned with the depiction of data graphically” (Agarwal, 2021). Excel has a multitude of functions, which give the users the opportunity to analyse the data in various ways. The tool can range from IF functions, Pivot tables and charts, Subtotals, Date functions, Tables, Solvers, Lookup function, Time functions, Data model, Financial Functions, and many other tools, commands and functions that can be used to analyse a wide variety of data. 
The process of data analysis in Excel must follow certain steps. First step is to present the data requirements. It the section where the users identify the categories of data that are relevant to the analysis. After setting all the relevant variables, the users collect the data making sure it is related to the analysis, accurate, qualitative, and relevant to the organisation. 
The following step is data processing. At this point, the raw data is collected into a spreadsheet, so the information can be set in a logical way. Data cleaning is the next step in the process, as the data may contain some errors or could be incomplete. For the next step the visualisation tools are used so that the users can identify the patterns and trends. For the data visualisation, the users can use Pie charts, Bar charts, tables, graphs, and so on. After finishing the analysis, a report is presented to all the parties involved, including stakeholders, staff members, clients, customers, suppliers and so on. 


Part 2: Sales_and_Ads_2021 Data Analysis
Section 1
Introduction 

I am assisting a local company to analyse their sales and advertising information.  I have been given the dataset Sales_and_Ads_2021 containing data collected by the owner. In addition to having a copy of Microsoft Excel, the company has recently downloaded a free version of the open-source SPSS data mining statistical program. SPSS hasn't been used by the company, but Microsoft Excel has.
I used both programs to produce the report and answered the following questions: What is the mean value for sales? What is the standard deviation for advertising? Which one of the two variables has a wider range? Which one of the two variables has a higher variance? Which one of the two variables has a larger standard deviation? 


Sales_and_Ads_2021 data analysis and discussion

In the dataset we have serial number, which is not relevant for the analysis, sales, advertising data and group. To answer to the first question, we used SPSS data mining software to find the mean value for sales. To generate this information for the dataset we used the Analysis tool from SPSS, then selected descriptive statistics, then used the sales variable to find out the mean for sales, which is 24.256. The mean represents the average of the sales data. 

	Statistics

	Sales  

	N
	Valid
	36

	
	Missing
	0

	Mean
	24.256



[image: ]

Figure 7

For answering the second question which refers to the standard deviation for advertising, we used the compare means tool from SPSS, selected advertising on the dependent list and the program generated the information for standard deviation, which is 18.778. Standard deviation shows how concentrated the data are around the mean, summarising the variability in the dataset. It shows the distance between the data and the mean. A small standard deviation shows that the data is consistent, and a higher standard deviation shows that the data values are dispersed and far away from the mean. 

	Report

	Advertising  

	Mean
	N
	Std. Deviation

	28.53
	36
	18.778



[image: ]
Figure 8

The third question refers to the range of the two variables, sales, and advertising. Using the SPSS program, we selected analysis tool, then descriptive analytics, then selected the two variables, sales and advertising and we found out that the range for sales is 24.5 and the range for advertising is 64. In statistics, range represent the difference between the maximum and the minimum value. In this case, the variable with the wider range is advertising.

	Statistics

	
	Advertising
	Sales

	N
	Valid
	36
	36

	
	Missing
	0
	0

	Range
	64
	24.5



[image: ]
Figure 9

The next question refers to the variance for the two variables, sales and advertising. Following the same steps in SPSS program, selecting analyse tool, then selecting the two variables, sales and advertising and the result is that advertising has a larger variance. Variance represents how data is dispersed, being the difference between each data point and the centre of the distribution measured by the mean. It is related to the standard deviation, which is the square root of the variance. In our data set, the advertising variable has the larger variance. This refers to the difference between the cost the business expects for advertising as the actual cost. Variance is useful in the decision-making process in an organisation, managers are able to control the budgets.


	Statistics

	
	Advertising
	Sales

	N
	Valid
	36
	36

	
	Missing
	0
	0

	Variance
	352.599
	38.256



[image: ]

[bookmark: _Int_SuPNMJwk][bookmark: _Int_qGlcAzDm][bookmark: _Int_nmPQa67c]Variance is related to the standard deviation, which is the square root of the variance, so to have a better view of the dataset we need to analyze the standard deviation for the two variables, s and advertising. There is not a significant difference concerning the mean of the two variables. The standard deviation for sales is low, which means that the data are clustered around the mean, and there are few discrepancies in the data, therefore the sales were even, without many differences. This indicates that the organisation did not register major losses in sales. 
The standard deviation for advertising is high which indicates that the data values are spread away from the mean. There is also an indication of extreme values are frequent in the dataset. 

	Report

	
	Sales
	Advertising

	Mean
	24.256
	28.53

	N
	36
	36

	Std. Deviation
	6.1851
	18.778



[image: ]
To better illustrate the analysis of the two variables, sales, and advertising we created a scatterplot graph using SPSS program. This shows the correlation of the two variables. The analysis shows that there is a positive correlation but not a strong one between the two variables. The values of correlation range from -1, when the correlation is negative to +1, when the correlation is positive. If the value is 0, there is no correlation. 
The correlation between the sales and advertising in our dataset indicates that being a positive correlation, advertising influence the customers to buy the company’s products.

[image: ]

Section 2 
Text mining methods 

Text mining, “also known as data mining or knowledge discovery from textual databases, refers generally to the process of extracting interesting and non-trivial patterns of knowledge from unstructured text documents. It can be viewed as an extension or knowledge discovery from databases” (Tan, 1999, p. 1). The massive amount of data produced by organisations every day is both a challenge and an opportunity. On the one hand, data allows businesses to gain valuable insight into their customers' perceptions of a product or service. Because of text mining, businesses can now easily, quickly, and effectively examine complex and massive sets of data. Companies are also utilising this powerful tool to automate some time-consuming and repetitive tasks, saving their employees valuable time and allowing customer service representatives to focus on what they do best. Text mining incorporates ideas from statistics, linguistics, and machine learning to build models that learn from training data and can predict results on new information based on their prior experience. Every day, people and businesses generate massive amounts of data. Approximately 80% of all text data is unstructured, which means it lacks a fixed structure, cannot be searched for, and is extremely difficult to manage. To put it another way, it is completely ineffective. In a business setting, unstructured text data can include emails, social media comments, conversations, support tickets, surveys, and so on. Manually sorting through all this data is frequently ineffective. It is not only expensive and time-consuming, but it is also imprecise and difficult to scale. Text mining, on the other hand, has proven to be a dependable and cost-effective method for achieving accuracy, scalability, and quick reaction times.
There are different methods for text methods. Classification “aims at assigning pee-defined classes to text documents” (Hotho, et al., 2005, p. 11). Index term selection is the process of selecting the most informative words for a classification task in order to reduce the number of words and the difficulty of classification. Clustering is a technique for identifying groups of documents that have similar content. Information extraction is “a restricted form of full natural language understanding, where we know in advance what kind of semantic information we are looking for. The main task is to extract parts of the text and assign specific attributes to it” (Hotho, et al., 2005, p. 22). Text mining has numerous applications, including customer service, risk management, knowledge management, advertising, corporate fraud detection, spam filtering, crime prediction and prevention, and so on.


SPSS and Excel 


The Statistical Package for Social Science (SPSS) is a software programme. When it comes to statistical packaging tools that are effectively utilised as a substitute for data management and storage, SPSS dominates the market. In terms of interactive batches and non-interactive batches, it is mostly utilised for batch processing (Pedamkar, 2022). 
Excel is the programme used for data entry and record creation. It can be further used and manipulated according to user requests, and it is a very useful tool to employ whether manipulating or managing the data. Additionally, it gives you the freedom to perform analysis, create reports, etc. using an external database, which can save you a tonne of time. The most recent versions of Excel provide sophisticated visualisation tools (Pedamkar, 2022).
More analytical visualisations are available thanks to SPSS. You can highlight certain data, ranges, etc. after creating a standard graphic in SPSS. You can also output graphics as HTML5 /.mht files using SPSS. As a result, a web browser can access them. A user can save information in a tabular format and engage in an unlimited number of ways with their data using Excel. The most popular method is to sort and filter the data as well as change it with formulae and pivot tables to derive fresh conclusions.
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