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According to Walkenbach (2007), is one of the most widely used spreadsheet program, being part of the Microsoft Office Suite. Much of the popularity is due to the versatility for performing numerical and non-numerical applications. Between its uses, the most important are:
· Number crunching: analysing the results generated by surveys, creating budgets, performing financial analysis
· Organizing lists
· Producing a wide variety of charts
· Importing data from different sources
· Performing tedious tasks
Excel is an excellent choice for retrieving data from external databases as it has plenty of storage and analysis tools. For the data to be extracted, there are certain steps that need to be followed, such as: pre-processing, analysing, and visualising the data. 
· Data pre-processing is most of the time neglected but represents a major step in the data mining process. Data collection usually results in out of range values that need to be rectified before analysing the data as can generate misleading results. Hence why, the quality and representation of data need to be checked before running the analysis, as the presence of noisy and unreliable data can make the knowledge discovery difficult to perform. As part of the process, there are certain steps: integration, cleaning, normalization and finally transformation of the given data. The result will be represented by a final dataset that is ready to be used for further data mining algorithms. (Springer, 2023)
· Data analysis 
According to Vercellis (2009), the main purpose of data analysis is to accentuate the features of each attributed stored in the data set by using graphical methods, identifying relationships between attributes, and generating statistics. It spreads over three phases:
a) Univariate analysis: is used to investigate each attribute’s behaviour, representing an independent entity from the variables of the dataset. It has certain objectives: some of the learning systems are making statistic hypotheses regarding how the variables are distributed. On the other hand, this type of analysis is creating conclusions regarding the type of information that each attribute may provide.
b) Bivariate analysis: after each attribute from the dataset has been analysed using the univariate method, it’s necessary to check the relationships between pairs of attributes by using bivariate method. Three possible cases can be distinguished: one attribute is numerical and the other is categorical, both of them are numerical or both are categorical. 
c) Multivariate analysis: its purpose is to extend the concepts introduced by the previous method to be able to assess the relationships that are among the attributes in the dataset. 
· Data visualization: Excel is a software that permit users to generate spreadsheets and visualization. By creating a visualization, can be achieved a cleared understanding of the presented data and generate productivity at work. It’s a representation of numerical data that has been transposed in a visual format. There are different types of visualizations that can be created. However, the most used ones are:
· Pie charts: represent circular charts that
are showing values as a percentage, each showed by a slice of the pie.
· Bar graphs: are having an x and y axis and are helping
To visualize data sets that are having negative or positive values.
· Histograms: have an x and y axis and coloured bars
and are showing the distribution of data sets
· Line charts: have as well and x and y axis and are 
showing patterns in data sets.
Steps that need to be followed to create a data visualization in Microsoft Excel
1. Generating an organized spreadsheet: need to contain correct information 
and labels. Each column must have a title and the data is arranged in such way that each number is positioned in a different column
2. Underline the included area: once the data is organized, with the mouse, the 
data that wants to be visualized, needs to be highlighted. By doing this, the software will know which data to include in the final format.
3. Amend the results and proof the accuracy: after the visualization is created, it 
can be edited by adding more details, changing the name of the chart or include axes. It can be shared via email or stored in cloud. (Indeed, 2022)
[bookmark: _Toc124538616]	 Pivot Table is one of the most sophisticated components of Excel as represents a summary report that has been generated from the database. It aims to give meaning to all the information inserted and generate new reports that can help businesses have an overview of their performance. A good example of its use is demonstrated in Figure 1, where from the Superstore data set have been extracted the amount of sales and profit as of 2009 until 2012. By using the Pivot Table function, the information has been distributed in an ascending way, giving meaningful data to the company.  The function can create frequency distributions over different data dimensions. The most important aspect of Pivot Table is its interactivity: the information can be rearranged in any desired way and insert newer formulas that perform additional calculations, create post hoc grouping (combining totals: as shown in Figure 1, the sums of sales and profit have been gathered in a grand total).  As a downside, compared with the formula-based reports, the Pivot Table does not have an automatically update when the information is changed.
	Row Labels
	Sum of Sales
	Sum of Profit

	<01/01/2009
	 
	 

	2009
	4209896.846
	434096.02

	2010
	3560087.045
	364917.33

	2011
	3429944.981
	380310.5

	2012
	3715671.953
	342444.13

	Grand Total
	14915600.82
	1521767.98


Figure 1: Sales and profit over the years (created by student)
As presented in Figure 2, it can be deducted that the Superstore had significant sales and generated every year some profit. However, the year with the biggest sales was by far 2009, with a total of £4209896.846 and the lowest have been achieved in 2011, generating only £3429944.981. 2011 has been a challenging year as well in terms of profit, generating £380310.5. Regarding the biggest profit, 2009 remained the most prosperous year, placing at the highest part of the chart with £434096.

Figure 2: Chart of sales and profit growth over the years (created by student)

[bookmark: _Toc124538617]	What-If analysis represents a technique of asking certain questions about the result of one or more changes. It has been performed manually, before the introduction of computers. Being processed in a spreadsheet environment, the data can be recalculated as many times as needed. It allows users to constantly change assumptions regarding the data that has been input and its relationships. The questions can be considered one or more at a time. However, the changes are analysed individually to understand their individual impact. By using the spreadsheet models, there are certain possible levels of what-if analysis available, which can be divided into three categories: manual analysis for opening assumptions, data tables and backward iteration. (Nugus, 2009)
Figure 3 is demonstrating how the IF function can be used for the Superstore data set. For the logical test, the condition is that the value of F3 should be bigger that the one of F10. If the result is true, the value will be 0 and if it’s false the value will be 1. Furthermore, Figure 4, is showing the result of the argument: F3’s value is £872.48 and F10’s is £614.8, meaning that the first one has a greater value, hence why is generating a true result (0).
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Figure 4: If function result (created by student)
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[bookmark: _Toc124538619]2.1 NUMBER OF STUDENTS THAT LIKE VANILLA ICE-CREAM
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                                       Figure 5: Flavours of ice-cream (created by student)
SPSS system generated Figure 5, shown above, that is demonstrating that out of 200 students, only 95 like vanilla ice-cream. With a percentage of 47.5, the students that like vanilla flavour, represent the majority, hence why the other flavour are having a lower percentage. 

[bookmark: _Toc124538620]2.2 NUMBER OF FEMALE AND MALE STUDENTS
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Description automatically generated]                                     Figure 6: Students by gender (created by student) 
By collecting data on 200 students, it has been demonstrated using SPSS, that females are predominant, being 109 (54.5%) and male only 91(45.5%). 




[bookmark: _Toc124538621]2.3 THE MEAN AND MEDIAN FOR STUDENTS THAT LIKE STRAWBERRY AND CHOCOLATE ICE-CREAM
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Description automatically generated]                                       Figure 7: Cases (created by student)



 



                          Figure 8: Mean and median report (created by student) 
As shown in the figure above, for each ice-cream flavour has been attributed a mean and median generated using SPSS system. Hence why, for the students that like chocolate flavour ice-cream, the mean is 74.55 and median 63.00. Moreover, for the students that prefer strawberry flavour, the mean is 109.81 and median 101.50
[bookmark: _Toc124538622]2.4 EXEMPLIFICATION OF CLUSTERING
	According to Trivedi (2017), clustering is a common approached used in data mining, being based on unsupervised learning. Data can be spread into different groups, depending on its characteristics, each group becoming a cluster. The class labels are unavailable in the dataset and unknown and can be assigned to an acceptable class by the clustering algorithm. The results of clustering are having a high similarity withing the specific cluster, but dissimilar to other clusters. This method is used as a detection tool in finding attributes that are derived from normal patterns. Nowadays, the technique has a wide use and it’s been implemented by many businesses. The most common method is the K-means. For the Superstore data set, using SPSS, it has been applied K-means clustering by following the steps: Analyse-> Classify-> K-means cluster that generated the following results:
· The initial cluster centres, spread over 6 clusters, as shown in Figure 9





[image: ]                                        Figure 9: Initial Centres (created by student)
· How the cluster centres have changed during the iteration history. It can be observed in Figure 10 that have been taken 9 iterations to obtain the maximum absolute coordinate (.000)
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                               Figure 10: Iteration (created by student)
                                           
· The final centres after performing the iteration process can be observed that has significantly moved (Figure 11), compared with their initial position (Figure 9).
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Description automatically generated with medium confidence]                       	Figure 11: Final Centres (created by student)
· Finding out the number of cases for each cluster (Figure 12). A total of 6 clusters have been spread over 200 cases, resulting with very similar clusters in size ranging from 31 to 35.
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                      Figure 12: Number of cases (created by student)

[bookmark: _Toc124538623]2.5 COMMON DATA AND TEXT MINING METHODS
	According to Witten (2011), nowadays, the amount of data is constantly increasing and overwhelming. People’s choices managed to have counterparts in the continuously developing world of industry and commerce. Hence why, there is a gap between data generating and the understanding of it, as the volume of data is increasing and the people understanding degreases. Over the years patterns were discovered and are helping to predict how the physical world works and what measures need to be implemented. As the amount of data is increasing and the machines are undertaking the searching, the opportunities for data mining are increasing and become the only way of elucidating the hidden patterns. Data and text mining techniques can be classified in two large categories: supervised and unsupervised learning. Out of these, the most common methods are:
· Decision trees: approach used to learn from a set of independent situations that lead to
create representations that are helping in solving the problem. It has been the first classification mechanism that has been implemented in electronic form in the last decades of the 20th century. As a result of their development, they became for the businesses computationally methods for classification and prediction, machine learning, knowledge discovery and artificial intelligence tasks. Businesses are using more and more the decision trees method as it calculates likely outcomes and if the gain from a decision is worthwhile. (De Ville, 2013) As shown in the figure below, it can be used in deciding what will help a company to raise the sales: launch a loyalty card, cut the prices, or do nothing. 
[image: Diagram
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                   Figure 13: Decision tree for raising the sales (Tutor2U, 2021)
· Regression: is one of the most versatile techniques that is applicable in any area of a business’ decision making. It is used for forecasting models to develop a company’s performance in the world market, and it helps as well in analysing how consumers are making decisions or develop attitudes. Regression’s objective is to predict a single dependent variable that stays at the base of knowing more independent variables. If there is involved only a single independent variable, it is known as simple regression (Y=b0+b1X1), and if are more, it’s multiple regression (Y=b0+b1X1+b2X2). (Trivedi, 2017)
· Rule based technique: can be used by businesses for better detection of frauds. The patterns are created as rules by experts and inserted in the system for detecting the fraudulent behaviour. The rules are highlighting problems and actions that should be reviewed. For the system to be updated, these rules should be rewritten in order to generate other actions. (Trivedi, 2017)

[bookmark: _Toc124538624]2.6 ADVANTAGES AND DISADVNTAGES OF SPSS AND EXCEL
According to Warner and Meehan (2001), many companies are using statistics packages, such as SPSS or Microsoft Excel in teaching and demonstrating quantitative data. Because of the popularity of computer technology and spreadsheet programs, the two software became more efficient over the years. Nowadays work environments are encouraging and requesting advanced software skills and are highly desirables for new hires. In the latest research, it has been demonstrated that the employers are valuing the ability to create presentations and graphs. However, despite their popularity these software packages are making researchers and businesses encounter downsides as well. In the table below, will be made an analysis of their advantages and disadvantages.


	THE USE OF SPSS AND EXCEL

	SOFTWARE
	ADVANTAGES
	DISADVANTAGES

	SPSS
	· Easy to use: has a point and click graphical user interface
· Metadata management capabilities
· Intuitive command names
· Availability of user support groups
· Flexible input capabilities
· High accuracy and quality decision making
· Easy to interpret the results
· Allows expansion
Source: (Java, 2021); (Warner and Meehan, 2001)
	· Expensive licence, that adds up to company’s expenses
· Can’t perform all the statical procedures
· Because allows the input of long variable names, it can not be read by other programs
· Storage is software dependent 
· Companies need to provide training for the employees to exploit all the available features
· Graphs features are harder to use compared with Microsoft Excel
Source: (Java, 2021); (Warner and Meehan, 2001)

	EXCEL
	· Choice of font size, style, and colour, formulating options, cells formatting, editing options
· Possibility to add symbols, formulas, and charts
· Used all over the world to organise the data and to perform financial analysis
· Easy data input: no limit for the introduced information 
· Spreadsheet: data can be easily located and retrieved
· Reliability: password-protected spreadsheets that are less likely to le lost or stolen
· Data can be stored in one location, as several worksheets cand be added to a single Excel file 
Souce: (Conmy, 2006); (Java, 2021); (Warner and Meehan, 2001)
	· It’s imposing file size restrictions: can’t manage more than few thousand rows
· Difficult to learn: too many elements: formulas, shortcuts, functions that can be hard to understand
· Multiple levels of complexity: usage difficulty if not familiar with charts and formulas
· Lack of time efficient autofill features
· Inaccuracies in computations: decimal point can be lost and create an error
· Losing significant time in data inserting 
· Companies need to pay for the licence 
· Speed and stability issues
· Access limitation that is a downside for team working
Souce: (Conmy, 2006); (Java, 2021); (Warner and Meehan, 2001)
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Types of ice-cream

Cumulative
Frequency Percent Valid Percent 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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Student gender

Cumulative
Frequency Percent Valid Percent 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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Report

Types of ice cream Mean Median

vanilla 107.65 113.00
chocolate 74.55 63.00
strawberry 109.81 101.50
Total 100.50 100.50
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Case Processing Summary

Cases
Included Excluded Total
N Percent N Percent N Percent
student ID * types of 200 100.0% 0 0.0% 200 100.0%

ice cream
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Initial Cluster Centres

Cluster
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Iteration History
Change in Cluster Centres

Iteration 1 3 4 5
10.523 .709 1.287 .861 9.055
2.500 .501 .000 3.000 2.502
1.000 .501 .501 1.501 1.000
1.001 .501 .501 1.501 1.000
.502 .501 .501 1.000 .501

.000 .501 .500 1.000 .501
.500 .501 .000 1.002 .502
.000 .000 .501 .000 .000
9 .000 .000 .000 .000 .000

a. Convergence achieved due to no or small change in cluster centres. The
maximum absolute coordinate change for any centre is .000. The current
iteration is 9. The minimum distance between initial centres is 37.027.
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Final Cluster Centres
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