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[bookmark: _Toc112226307]Introduction 
To make wise judgments, business intelligence analyses data at different levels using a variety of software tools. Excel and SPSS are two statistical programmes that are often used for data analysis purposes. In this project, the tools will be evaluated and used for pre-processing, processing, and data visualisation. Several data mining approaches will also be covered in this paper. For part 1 of this work, the provided Superstore data set will be used, and for part 2, ice-cream data will be used.
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[bookmark: _Toc112226309]Use of excel for data pre-processing, analysis and visualising 
Excel is a business intelligence tool that assists the organisation and other analysts in turning data into information that can be used to make informed decisions (Yoshitaka, 2017). The sections that follow describe the advantages of using Excel for pre-processing, processing, and visualising data.
[bookmark: _Toc112226310]Data pre-processing
Data preparation is the process of preparing data for processing. It is justified by the possibility that huge data sets may contain outliers and unnecessary inputs, which are referred to in data analysis as "junk" (Rusli et al., 2020). Before processing, it is essential to clean up the data and make it usable. It also makes it simpler to keep the standard error within a recognised range or to remove it from the outcome. 
Data sorting is the most common data preparation technique used in Excel. Sorting enables the arrangement of the data in the desired order. Filtering, custom sorting, and sorting from largest to smallest are all possible activities with the sorting option found under the Insert tab (Liu and Liu, 2012). An additional filter can be applied for two or more menus when the filtering option is selected. However, user-customized sorting enables sorting according to preference.
[image: ]
The range and values for the customised sorting must be entered in the sort dialogue box that is opened when you select the custom sort option. By selecting okay, the sorting process is over. Data can be pre-processed using Excel's logical functions, such as the IF functions, in addition to being sorted.
[image: C:\Users\ACER\Pictures\Screenshots\Screenshot (10).png]
Using a logical test, outliers in the IF function can be found. For instance, if one wants to locate all values below 2500 to find the outlier, the logical function should be =IF(Cell2500"YES"," NO"). All values less than 2500 will show "YES," while the remainder will show "NO."
[image: ]
Similar to this, the LEFT, RIGHT, MID, etc. functions facilitate data preparation. A huge data set can therefore have its absolute data extracted from it.
[bookmark: _Toc112226311]Excel data processing tool 
A few essential data analysis tools that are required for processing data for decision-making are included in Excel's built-in capabilities (Larbi, 2016). The core functionality of Excel is the "AVERAGE" function, which quickly determines the average value of a vast data collection. The technique for calculating the average from cells C1 through C897 is also shown in the excel snapshot below: =AVERAGE (C1:C897).
[image: ]
The result value is in cell F3, and the formula is shown in the formula bar. Data analysis employing financial techniques like NPV, IRR, PV, FV, etc. can be done in Excel (Febrian, 2021). On the financial tools menu's formula tab, however, are the IRR functions. Selecting an outcome area, a range, and a value prediction will yield the IRR's result (Internal Rate of Return).
[image: ]
The statistical data analysis tools in Excel are used to analyse data for both financial and statistical decision-making. These tools include the standard deviation, modes, mean, and median. A value's fluctuations or departures from the mean are looked at via the standard deviation. But you can achieve it by choosing the "STDV" function in the formula bar's Statistical tool menu.
[image: C:\Users\ACER\Pictures\Screenshots\Screenshot (12).png]
A dialogue box where the range of the numbers must be specified to compute the standard deviation appears after inputting the formula =STDV. The desired outcome will be displayed in the selected cell position. Excel can also be used to analyse engineering challenges, financial data, statistical data, math and trig problems, and more.
[bookmark: _Toc112226312]Excel tools for data visualization 
Data that impacts the party being visualised can be displayed using Excel tools. However, several of Excel's data visualisation tools, such as pie charts, bar graphs, line graphs, scattered or bubble graphs, etc., are used to carry out the job (Dydowicz, 2015). They provide a thorough understanding and effective learning of the actual scenario represented by the collected data collection. For instance, the analysis of the sales data in the preceding section resulted in a pie chart showing the percentage of sales to total sales.
To convert the average sales into percentage forms, though, an excel formula must be used. For instance, when converting the average sales amount in I5 into percentage form, the Excel formula will be =F5*100/F9. The value will then be dragged across the ensuing four years to determine the average sales percentage. The data area must then be picked or highlighted to produce a pie chart.
[image: C:\Users\ACER\Pictures\Screenshots\Screenshot (13).png]
Then, from the chart menu that is found below the insert tab, pick a suitable pie chart icon. The pie chart menu offers a 2D, 3D, or doughnut pie chart. Selecting the desired icon will result in the creation of the pie chart.
[image: ]
Data visualisation tools like line graphs and bar charts are also available. The bar charts show the changes in data over time by drawing a series of lines for the pertinent years. In contrast, the line graphs show differences in sales over time by drawing a line from the first desired year to the last desired year (Bharani and Sivaprakasam, 2019). When selecting a data visualisation tool from the list, the audiences and the type of data should be taken into consideration. It is justified by the notion that complex visualisation won't be able to produce the desired outcome. From the discussion above of analysing Excel tools for data pre-processing, data processing, and data visualisation, it is clear that Excel is a powerful tool for data management and business intelligence. They are in favour of prepping the data for analysis, using various analytical methods and visualising the data for the benefit of the users.
[bookmark: _Toc112226313]Superstore sales analysis 
 Data analysis, the second step in the data processing process, gives the obtained data structure and organisation. Data analysis will be done using Excel's SUM function, and data visualisation will be done using graphs (Yoshitaka, 2017). Finding a fall in profitability and sales is the main purpose of the superstore data analysis. Data from the PIVOT table will be used to create graphs showing changes in sales.

The graph above gives a decent indication of how the superstore's sales fluctuated from 2009 and 2012, from lowest to highest. The top sales volume for the superstore is. The company's falling sales are depicted in the graph. To understand the pattern of the superstore's sales decline and other changes that follow it, numerical factors that quantify the decline must be assessed. The superstore is losing consumers because, as the graph analysis reveals, there is a significant inverse relationship between unit pricing and sales.
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The year's total of orders is shown in the graph above. The graph displays a varying pattern, with the peak year for sales being 2009 and the peak year for sales being 2011.
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The aforementioned indicates how discount amount patterns are constantly changing. The correlation shown on the graph shows that the discount has remained constant over time. 2010 had the most discount when compared to other years that had around the same amount of sales and discounts.
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An examination of shipping costs is shown in the graph. The transportation expenses gradually dropped over time as the business's revenues rose during the time.
Sales at the superstore fluctuate over time. The data collection covers the years 2009 through 2012, but due to its size, data sorting is required. The average algorithm was then applied to the sorted data to calculate the average sales price for each year. The average is calculated using the formula "=AVERAGE (Range)". The figures show that the average sales in 2009 were £1955.47, whereas they were £1616.25 in 2010. As a result, it demonstrates that average sales declined in 2010 as compared to the preceding years. The worldwide recession, which started in 2009 and started to affect the UK in 2010, was probably to blame for the decline in sales.
The two years that followed, 2011 and 2012, saw a gradual increase in sales over the previous two. However, the average sales in 2011 and 2012, respectively, were £1721.21 and £1822.01. The bar graph below shows the changes in sales over four years.

The pie chart below shows the percentage of average sales during the previous four years. The graph shows that sales haven't changed much over time, but that they did slightly decline on average in 2010 compared to 2009. From 27.48 percent this year, the average sales percentage decreased to 22.71 percent in 2009. Consequently, this year's sales were down 5% as a result of the worldwide recession.

But in 2011, the sales increased again by 2%, reaching 24.19%. However, as the economy started to improve over those years, average sales increased by a further 1.41 percent, reaching a growth rate of 25.60 percent in 2012. The information above demonstrates that the superstore was not significantly harmed by the sales changes. Even though there was a slight decline in sales in 2010, it was followed by a recovery in the years that followed.
The aforementioned report, which was compiled from the marketplace, claims that Microsoft Excel may be used for data analysis, pre-processing, and ultimately data visualisation. This demonstrates how Excel may be used to identify both the causes of the superstore's declining sales and their causes.
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[bookmark: _Toc109460688][bookmark: _Toc112226315]2.1 Students like Vanilla flavour 
[image: ]

The tabular data display reveals that the majority of students liked the flavour of vanilla ice cream (200 in total). Of the 475 students, 95 children, or 47.5%, preferred the vanilla flavour. The second most popular flavour of ice cream among the 58 students was strawberry.
[bookmark: _Toc112226316]2.2 Male and female student numbers 
[image: ]

Out of the total 200 students selected for the survey, based on the analysis of the aforementioned bar chart. There was the same number of male and female students in this sample size selection. It is safe to believe that 91 of them were men and 109 were women based on the facts provided.
[bookmark: _Toc112226317]2.3 Mean and median of the student who likes chocolate and strawberry flavour
[image: ]
 Frequency table 
[image: ]

A histogram graph was used to determine the mean and median based on the frequency of the ice cream flavours. The 1.82 mean of the calculated data reveals that ice cream is generally a favourite among students. The middle of the dataset is represented by the median, which was determined to be 2 (Isabell et al., 2022). There are 23.5 and 47.5 students who favour chocolate and vanilla ice cream, respectively.
Findings & Discussion
The data set's findings revealed that most students preferred vanilla ice cream. Based on the results, a sample size of 200 students was chosen. Men and women were roughly equally represented in the sample size. In this group, there were 109 women and 91 males. It was also found that the majority of the student candidates preferred vanilla ice cream. One of the exploratory analytical techniques that focuses on finding data structures is cluster analysis. The analysis that is now in use is also known as a segmentation analysis.
Several discussions about popular data mining and text mining techniques that might be used in business are held while taking into account pertinent facts. Among many others, this category contains methods like information extraction, grouping, and summarization. These methods enhance the project's information extraction, and they lead to the discovery of efficient information and data extraction methods. 200 students from the school who satisfied the requirements were picked from a pool to participate in the survey. This spurred new talks on classifying the variables and providing business managers with the pertinent information they require.
[bookmark: _Toc112226318]2.4 Clustering 
Intimal cluster centre 
	
	Cluster

	Id
	1
	200

	Female
	1
	0

	Ice Cream
	
	1


Iteration history 
	

Iteration
	Change in Cluster Centers

	
	1
	2

	1
	49.5
	49.5

	2
	0.0
	0.0


Cluster centres changed very little or not at all, causing convergence. The largest absolute coordinate change for any centre is 0.000. The second iteration is currently being created. The shortest distance between the starting locations is 199.005.
Final cluster centre 
	
	Cluster

	Id
	51
	151

	Female
	1
	0

	Ice Cream
	2
	2



Distances
	Cluster
	1
	2

	1
	
	100.0

	2
	100.0
	


 ANOVA
	
	Cluster
	Error
	

F
	

Sig.

	
	Mean Square
	
df
	
Mean Square
	
df
	
	

	Id
	500000.0
	1
	841.7
	198
	594.1
	0.0

	Female
	0.605
	1
	0.247
	198
	2.5
	0.1

	Ice-cream
	0.605
	1
	0.735
	198
	0.823
	0.4



The F tests should only be used for descriptive purposes because the clusters were created in a way that maximised the disparities between instances in different clusters. Therefore, it is impossible to interpret the observed significance levels as tests of the equal cluster means hypothesis.
Cases number in each cluster 
	Cluster
	1
	100.0

	
	2
	100.0

	Valid
	
	200.0

	Missing
	
	0.0



The k-means clustering algorithm is one of the most popular and effective data mining techniques (Wang, Kung and Byrd, 2018). To address clustering issues, data scientists employ an unsupervised learning approach. The highest frequency is 594.059, while the estimated df value as a result of errors is 198. Three tables were created to cluster the data: the initial cluster centres, final cluster distance, and the number of instances in each cluster. These tables served as the basis for grouping the data, and from them, useful information could be deduced.
[bookmark: _Toc112226319]2.5 Data mining and text mining methods 
To analyse data and reach informed decisions, business intelligence professionals employ the data mining technique (Solka, 2018). Data mining is to make the data set ready and competitive for making defensible decisions. But the analysts use several data mining techniques, which are discussed in the next section.
Association: Analysts search for relationships between the data in a data collection using the well-known data mining approach of association. Additionally, similar data will be examined, whilst unrelated data will not be (Soriano, Au and Banks, 2013). For instance, advertising and promotions are correlated with sales, even while purchasing power is not.
Forecasting: Based on previous data, the analyst can forecast future events utilising a variety of forecasting methodologies. There are also more data mining methods including trend analysis, clustering, linkage, connection, etc.
Clustering: The clustering approach is a technique for placing the variable groupings in specific locations (Marcotorchino, 2021). You can see how the variables are spread out across the map with the help of the scattered graph.
Behavioural patterns: With this strategy, the analyst seeks to spot historical data patterns and use them to anticipate the future. For this, the analyst makes use of historical data that spans several years.
Classification: The data set is divided into several categories depending on the sort of analysis being done and its objectives. For example, categorising sales with promotions, without promotions, etc. in sales data is required.
[bookmark: _Toc109460693][bookmark: _Toc112226320]2.6 Advantages and disadvantages 
Using SPSS with Excel has several benefits and drawbacks, which are listed in the table and supported by concrete examples (Isbell et. al., 2022). This enables business managers to conduct thorough market research and select practical strategies that might produce the desired outcomes.
	SPSS

	Advantages
	Disadvantages

	· The Social Sciences Statistical Package (SPSS) SPSS is too pricey for students to purchase.
· The results' interpretation is simple to understand (Liu and Liu, 2012).
· A task that needs to be completed fast for a simple table of data appears to take a very long time.
	· Extending might not always be possible.
· Various statistical studies with varying degrees of sophistication are available.
· You will require more training to use the recently made functionality.
· In this case, the capacity is more sophisticated and on a level with Excel.

	Excel

	Advantages
	Disadvantages

	· The cloud is used to store data.
· do mathematical operations
· Accessible analytical techniques are available.
· Easy to understand (Rusli et al., 2020).
· There are templates available for free download.
· Using computers to code.
	· Insecurities and a lack of self-control 
· Human error are not immune.
· Security is hard to come by.
· Agile business techniques that are inappropriate for your company.
· Cannot be finished fast and discourage project participation.
· It can be difficult to administer tests.

















[bookmark: _Toc112226321]Conclusion 
In conclusion, Excel is a business intelligence application that helps to make data usable for the company as well as other analysts to make informed judgments. To prepare, process, and visualise data so that wise judgment may be made, Excel is employed. Clustering methods are used to identify the variables that cluster in specific regions. You can see how the variables are spread out across the map with the help of the scattered graph. Business intelligence also uses data mining to analyse data and reach wise decisions. Data mining is to make the data set ready and competitive for making defensible decisions. On the other hand, the SPSS software is specialised, pre-packaged software for data analysis. The Windows operating system is compatible with the free data analysis programme Excel. But when compared to Excel, SPSS has advantages and disadvantages.
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Sum of sales

Series 1	2009	2010	2011	2022	425000	350000	349000	375000	


Average sales 

Average sales 	2009	2010	2011	2012	1955.4751343366759	1616.2590870098043	1721.2086337616822	1822.0160699658693	


Sales percentage 

Sales percentage 	27.48%
22.71%
24.19%
25.60%

2009	2010	2011	2012	27.483997517474485	22.716351619598242	24.191406470330016	25.608244392597268	

Valid

Valid %	
Vanilla	Chocolate	Strawberry	0.47499999999999998	0.23499999999999999	0.28999999999999998	


Gender


Male	Female	0.45500000000000002	0.54500000000000004	

Frequency

Frequency	
Vanilla	Chocolate	Strawberry	95	47	58	
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