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Introduction
Data analysis is the process of organizing and arranging obtained data. It strives to turn information into a useful kind of knowledge that teams may use while making choices. Finding patterns, clusters, or other linkages among distinct types of data requires the application of systematic analytic techniques. Data visualisation is the technique of displaying data in a chart, graph, or other visual style to aid analysis and comprehension (Williams and Moser., 2019). A range of stakeholders may easily access and engage with the studied data thanks to data visualizations. Data visualizations are routinely used to communicate actual results in order to satisfy the needs of significant stakeholders. Numerous visualizations would likely be needed for data consumption and to grasp the larger transformation process. In order to do the necessary data analysis, this report uses the PivotTables and SUMIFS functions in the Excel software. It also provides data visualization using graphs and charts. This article also shows how to analyze data using SPSS data mining software.
[bookmark: _Toc123137212]Part 1: Data analysis utilising Microsoft Excel
[bookmark: _Toc123137213]PivotTables
Analysts may quickly and easily summarise a large number of variables using Excel's PivotTable functionality to provide the necessary output. Using the given superstore sales data set, the pivot table tool has been used in this section to calculate the reduction in sales over time. By constructing a pivotable that automatically updates to summarize the findings as needed, the overall sales for each year have been calculated from this data.
Creation of the PivotTable
The INSERT tab was chosen when the excel sheet was opened. PivotTable was chosen from a list of tables that were shown. The first row of the pivot table was made sure to include headings. The source name of the active workbook was entered in the PivotTable dialog box. The PivotTable report would be added to a new worksheet, which was selected.
[image: ]
A blank PivotTable and a list of PivotTable fields showed after pressing "ok."
[image: ]
Using Recommended PivotTables
Recommended PivotTables are effective in presenting data in a variety of ways and provide the analyst with a number of alternatives from which to select the format that suits them best (Shmuel et al., 2017. The data table was selected, and after choosing the INSERT tab, a selection of tables was provided. This gave access to the suggested PivotTables.
[image: ]
The PivotTable that provided the pertinent data was chosen since the query needed comparison of either earnings or sales over time. However, the chosen customized pivot table exhibited extraneous information, therefore it needed to be further customized in the pivot table fields to show just overall sales, total earnings, and the years specified.
[image: ]
Fig.2
The fields to be shown as rows and columns were chosen from the private area, and the PivotTable was changed as shown in fig. 2 above. As shown in fig. 3 below, the fall in sales and profits was calculated by deducting the later year's sales from the year before throughout all of the years.
[image: ]
Fig 3
According to Fig. 5 above, there was a reduction in total sales of 649809.801 between 2009 and 2010. Sales fell by a further 130142.0635 in the year prior, 2011. However, as compared to the sum sales of 2011, 2012 sales grew by 285726,972. For profits, the same process was used. Profits decreased by 69178.69 between 2009 and 2010, whereas they climbed by 15393.17 between 2012 and 2011. The earnings once more decreased between 2011 and 2012 by 37866.37.
[bookmark: _Toc123137214]SUMIFS Function
A method called SUMIFS sums together cells that meet a variety of criteria. SUMIFS may be used to sum data when adjacent cells meet the conditions based on dates, numbers, and text (Murray., 2022). SUMIFS supports logical operators (>,>,=) and wildcards (*,?) for partial matching. The SUMIFS function totals the cells in a range based on the criteria specified. SUMIFS may combine numerous criterions sets with various ranges, in contrary to the SUMIF function. The first set of parameters must be added. It is only essential to meet the first pair of the conditions, which are offered in pairs.
There can be no more than 127 range/criteria pairings. Divide logical criteria (range + criterion) into two parts, SUMIFS. The syntax for defining criterion is different in SUMIFS since an array is not supported for range parameters; instead, a cell range is required. For instance, using the SUMIFS tool, at least two criteria would be needed in order to compare the sales fall for the superstore sales data presented in the case study. Identification of the sales characteristics and the year that the sales were made would be part of the criterion. The sales, however, have been grouped by the days, months, and years in which they were made, necessitating the construction of a "years column." The years are written by inserting (=text, date given, "yyy") in a new column next to the dates of sales, and the year is displayed.
[image: ]
By dragging the mouse down, the remaining "years column" may be filled out with the appropriate years appearing on their own.
[image: ]
The SUMIFS function may be effectively used to ascertain the sum sales of each specified year after entering the years column, as seen in the immediate picture below.
[image: ]
In the function shown in the screenshot, G: G stands in for the first criteria, which is the sales column, D: D stands in for the second criteria, which corresponds to the year column, and D3 designates the specific year for which the sales are being totalled. The same process is carried out four times to obtain the total sales for each of the four years individually. Net sales are calculated by deducting all of the previous year's sales from the sum sales of the following year. The net sales values have a negative sign, which means that while sales decreased between the years 2009 and 2010 and 2010 and 2011, there was an increase in sales between the years 2011 and 2012.
[bookmark: _Toc123137215]Data Visualisation
The practice of showing data using well-known imagery such as posters, charts, and even graphs is known as data visualisation (Midwa, 2020). These informational graphics clearly communicate complex data linkages and data-driven conclusions. In order to facilitate a more straightforward data interpretation, the facts or observation obtained during data analysis may also be further displayed in visual formats like graphs, bar charts, or pie frequency tables. In this section, Bar chats, line graphs and pie charts have been utilised
Bar chart
Data analysis results may be presented in Excel in a number of different ways. However, if the data analysis results can be displayed as charts that highlight the key points in the data, the audience may quickly comprehend what one wants to portray in the data. It has a favourable effect on how things are presented as well. Excel charts may graphically depict any piece of data (Kress and Van Leeuwen., 2020).  Here, a clustered column chart has been utilised to depict the fall in sales and profits for the superstore data that has been supplied.

Line Graphs
Line graphs can help in anticipating the results of yet-to-be-recorded data since they clearly depict data components and trends. Here, a line graph has been employed to illustrate how Superstore's sales and earnings declined between 2009 and 2012.

[image: Graphical user interface, application
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The line graph shown in the picture above clearly shows that between 2009 and 2010, the sales trend saw a dramatic fall, as seen by the shift in the gradient's steepness. However, in 2010 and 2011, the pace of decline decreased. Between 2011 and 2012, the gradient's direction changed, indicating a rise in sales.
Pie Charts
A pie chart an illustration of data that enables viewers to understand the relationships between a variable's component parts and its overall pattern (Archambault et al., 2015). This pie chart below is an illustration of Superstore sales and revenue data between year 2009 and 2012.

The numbers shown in each pie-chart section indicate the percentage of total sales from 2009 to 2012 that each year's sales contributed to. For instance, 28% of the total sales throughout the course of the four years were made in 2009. Sales fell to 24% in 2010 and then to 23% in 2011. The sales went up just a little bit in 2012, to 25%.
[bookmark: _Toc123137216]Part 2: Usage of SPSS for Data Analysis
The information being analysed in this part comes from a survey that was given to 200 high school students with the aim of examining how well they did on various examinations, namely video game and puzzle tests. The outcome variable in this study will be the student's favourite ice cream flavour, such as vanilla, chocolate, or strawberry. From then, SPSS was used to analyze the relationships involving gender, video game and puzzle scores, and ice cream flavour preferences.
[bookmark: _Toc123137217]Frequencies
[image: ]
Among the whole study population, 109 women and 91 men were included.
	Ice cream
	Frequency
	Percent

	
	Vanilla
	95
	47.5

	
	Chocolate
	47
	23.5

	
	Strawberry
	58
	29.0

	
	Total
	200
	100.0



95 students, or 47.5% of the overall student body, preferred vanilla ice cream, followed by 47 (23.5%) students who preferred chocolate and 58 (29%) students who selected strawberry.
Participants who prefer chocolate and strawberry flavour, on average, and their median
[image: ]
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This statistics table contains the information of the video scores the students achieved. For instance, only one student (0.5% of the overall student body) received a score of 26 whereas 19 students (9.5%) had a score of 58.
[image: ]
The data of how many pupils received each grade in the puzzle games are shown in this table. For instance, 33 students (16.5%) had a score of 61 whereas 31 students (15.5%) received a score of 51.
[bookmark: _Toc123137218]Quick Cluster
[image: ]
Because of little or no change in the cluster centres, convergence was achieved. Any center can move its absolute coordinates up to a maximum of.000. Six is the current edition. 60.225 is the bare minimum distance between beginning centres.
[image: ]
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The clusters were selected to maximise the differences between instances within each cluster, hence the F tests should only be used for descriptive purposes. Since this is not taken into account when calculating the observed significance levels, they cannot be construed as tests of the equality of the cluster means.
[bookmark: _Toc123137219]A correlation between the three tastes and gender, puzzle scores, and video game scores
The relevant variables were correlated using Pearson Correlation, and the findings are shown in the correlation matrix below.
[image: ]
**At the 0.05 level, correlation is significant (2-tailed).
**. A 0.01 threshold of significance is used for correlation (2-tailed).
For each combination of variables, this correlation metrics displays the correlation coefficient. There are four columns and four rows, each designated with a different variable. The intersection of every row and column yields the coefficient of correlation between the two relevant variables. It is crucial to keep in mind that every variable always has a +1 correlation with itself, making them of little statistical relevance. The significance level (labeled: Sig. (2-tailed)) is listed below the correlation between the several variables, which is usually within +1 and -1 at the off diagonals. Statistically significant significance levels are those below 0.5. The sample size, denoted as N below, is 200 for this study. While a negative number suggests an inverse association, a positive correlation coefficient shows a direct relationship between variables. No link exists between the variables under investigation, as shown by a correlation of 0.
There is not much of a link between gender and ice cream flavour choice, as seen by the correlation coefficient (r) between gender and ice cream flavour being statistically insignificant at the 0.01 level (r=0.014, p=.847>0.5). The gender of a respondent had an impact on their puzzle score, according to a strikingly modest positive correlation between gender and puzzle score that is statistically significant at the 0.01 level (r=0.052, p=0.4610.5). Although the Pearson correlation coefficient between gender and video scores was found to be extremely low and negative (r= -0.128, p=0.0710.5), there was still strong evidence of a significant relationship between the two variables. This means that even if the relationship was inverse, it still existed. There was strong evidence of an existence of a relationship between the ice cream flavour preferences of participants and their puzzle scores, just as there was in the video scores (r=1.32, p=0.0630.5), despite the very small positive correlation between ice cream and puzzle being sufficiently significant (r=0.169, p=0.0170.5). Last but not least, the correlation coefficient and significant value of the association between puzzle scores and video scores were r=0.465 and p=0000.5, indicating a reasonably strong direct connection that was clearly significant.
[bookmark: _Toc123137220]Key data mining and text mining techniques
Clustering: The practice of categorising a variety of different datasets based on their characteristics is known as clustering (Henning., 2015). This makes it simple for data miners to divide the data into smaller groups, enabling them to make better decisions based on broad demographics (such consumers or users) and their associated behaviours. For instance, clustering makes it simpler for businesses to manage their data. Clustering models may be used by retailers to determine which customers buy particular products, when they do, and how frequently. This might aid businesses in targeting customers in a certain demographic or place with their goods and services.
Association: Data miners use this method to look for peculiar or fascinating connections between variables in datasets. Businesses commonly utilize associations to guide their market research and strategy decisions. As an instance, the government utilizes association to evaluate demographic data and plan for public services, while doctors use it to more precisely diagnose a broad range of diseases and maladies.
Data visualisation: To communicate meaningful information, charts, graphs, maps, infographics, and other visual representations of data can be employed. For instance, business managements use data visualisation to make data simple to interpret for all audiences, including executives, clients, and customers (Watson., 2017).
[bookmark: _Toc123137221]Critical analysis of the usage of Excel and SPSS for data analysis

	
	Advantages
	Disadvantages

	Excel
	Familiarity: Excel is a familiar program to most people, and so it is easy to use and understand. This makes it a popular choice for data analysis. 
Cost: Excel is a cost-effective data analysis tool. It is widely available and can be used for free or with a minimal cost. 
Flexibility: Excel is highly flexible, allowing users to customize their data analysis to their specific needs. This makes it a great tool for those who need to analyze data in a variety of ways (Ozgur et al., 2017). 
Data Visualization: Excel makes it easy to visualize data. It has a wide range of built-in charts and graphs that can be used to quickly and easily display data in meaningful ways.

	Excel cannot easily handle large datasets: Excel is limited to a maximum of 1,048,576 rows and 16,384 columns, so datasets that are larger than this cannot be analysed. 
Excel is prone to errors: Excel has limited ability to detect errors in data or formulas, meaning that it can be difficult to identify and fix mistakes. 
 Excel is not secure: Excel does not have the security features necessary to protect data from unauthorized access (Morovati, Kadam and Ghorbani, 2016). Excel files can be easily shared, which can lead to data being exposed or manipulated without authorization.
Limited Capabilities: Excel is limited in its ability to analyse data beyond basic calculations, such as sorting and filtering data, creating charts and graphs, and performing basic statistical functions.


	SPSS
	User-friendly Interface: SPSS has a user-friendly interface which makes it easy to use for people with minimal computer experience. It also allows users to create graphs and charts that can be used to visualize data in a more meaningful way. 
Comprehensive Statistical Analysis: SPSS provides a wide range of statistical tests and procedures that can be used to analyse data (Pallant, 2020). It also allows users to combine different methods of analysis in order to draw more accurate conclusions. 
Flexible Data Input: SPSS allows users to import data from a variety of sources, including Excel spreadsheets, text files, and databases. This makes it easy to work with data from different sources and formats in a single analysis. 
Automation: SPSS has a variety of automated functions, such as looping and recording, that can help streamline the analysis process. This can help save time and reduce the amount of manual data entry and manipulation.

	Cost: SPSS is a proprietary software and is therefore expensive to purchase, particularly for those with limited resources. 
Complexity: SPSS is a powerful software, but its powerful features can also make it complex to use for those with limited statistical knowledge. 
Limited Flexibility: SPSS does not provide the same flexibility in terms of data manipulation or analysis as other software packages such as R or Python, making it difficult to customise analyses (Slater et al., 2017). 
Limited Output: SPSS is limited in its ability to produce high-quality outputs such as customized tables and graphs, making it difficult to present results in a visually appealing way.




[bookmark: _Toc123137222]Conclusion
Using data tools to assess data, analyse it and make inferences is the fundamental objective of data analysis. Both SPSS and Excel have a number of the best tools for data analysis. Excel provides a number of tools for creating charts and graphically representing data. One may create any of the main types of graphs or charts they would need to use to explain their data with just one click. By navigating to the Charts section on the Insert Tab, users may find all the charts they may insert. Additionally, one may utilize Microsoft Excel's "suggested charts" option to have it indicate the best visualisation to use for the data in a certain worksheet. Similar to this, SPSS offers a quick-visual modelling environment for models of all complexity levels. The SPSS data is used in a variety of tasks, including polls, data mining, consumer research, and more.
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