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[bookmark: _Toc124194354]Introduction
Data handling and business intelligence play an increasingly important role in the modern business world. With the growth of technology, data-driven decision-making is becoming increasingly prevalent and necessary in order to remain competitive. This report presents an analysis into data handling and business intelligence. The analysis utilises a combination of Excel functions and SPSS software to analyse and present the data. The data presented in this report aims to provide an insight into the use of data handling and business intelligence to improve the understanding of the data, and how it can be used to aid in decision making. Further, the report provides an overview of the various methods used for analysing and presenting data, as well as the advantages and disadvantages of each method. It also looks at the impact of data handling and business intelligence on decision making, and how it can be used to inform strategic planning. Finally, the report explores the potential for business intelligence to be used in the future, and how it can be used to inform more informed decisions.
[bookmark: _Toc124194355]Part 1: Superstore Data
[bookmark: _Toc124194356]Excel PivotTables
A pivot table is a powerful tool for analysing data in Excel. It allows you to quickly summarize data from multiple columns and rows of data into meaningful information (Bimonte, Antonelli and Rizzi, 2021). Pivot tables can be used to answer questions such as the total sales in each region or the average price of a product in each category. The usage of PivotTables resource has been demonstrated in this task where is has been leveraged to determine the change in Superstore sales between 2019 to 2012. Using PivotTables, the total Superstore sales over the provided years have been summarised.
Procedure for Creating the PivotTable
To create a pivot table in Excel, the data range was selected, went to Insert > PivotTable, and selected the columns that needed to be analysed. Then, the fields needed to be included in the pivot table were dragged and dropped.
[image: ]
To analyse sales of products in the Superstore data, select the columns "Category", "Sub-Category", "Region", and "Sales". Then drag and drop these fields into the Rows and Values areas of the PivotTable. Also, one can add filters and sort the data to get a better view of the data.
[image: ]
Upon creating the pivot table, one can then start to analyse the data. For instance, one can quickly see which categories and regions had the highest sales, or the lowest sales. One can also compare the performance of different products within the same category or region. For convenience and accurate presentation of Superstore data, recommended pivot tables were preferred. In order to access and utilise the recommended pivot tables, the cells containing the data to be used in the pivot table were selected. Then, in the insert tab on the ribbon, Recommended Pivot Table was selected from the Tables selection.
[image: ]
Upon opening of the Create Pivot Table window, there were several Pivot tables that were displayed showing all the recommended pivot tables based on the data that was selected. Each pivot table was reviewed and as such the relevant one, one which displayed total sales, total earnings and specific years was selected. Clicking “OK” led to creation of the desired pivot table. The fields were then adjusted and filtered as needed.
[image: ]
To obtain the decrease in sales as well as profits, the sales and profits of preceding years were subtracted from the sales and profits of later years respectively throughout the given period as demonstrated in the immediate screenshot below.
[image: ] 
From the immediate screenshot above, it can be observed that total sales fell by 649809.801 between the year 2009 and 2010. Between year 2010 and 2011, the total sales further plunged by 130,142.064 but increased by 285,726.972 in the year 2012. The same procedure was used to calculate the profits and all the data was displayed in column D as shown in the screenshot above.
[bookmark: _Toc124194357]Using SUMIFS Function
SUMIFS is a function that adds up all the arguments that meet a number of requirements. SUMIFS can be used to total data if related arguments or cells match requirements based on figure, dates, and texts. SUMIFS supports logical operators (<, >, =) and wildcards (*,?) for partial matching (Qudratova., 2022). The SUMIFS functions are also used to add up the cells in a range when using provided criteria. Unlike SUMIF function, SUMIFs can bring together many sets of criteria with many ranges. It is necessary to sum the first set of ranges. The necessary part is the first pair of the criteria that are provided in pairs. Other range/criteria pair is given to us to apply extra criteria. Range/criteria pairs’ number is reduced to 127. SUMIFS which splits the logical criteria into two pieces (range + criteria). The syntax for creating criteria is different since SUMIFS requires a cell range for range parameters instead of array. A good example is using the sales decline for the superstore sales data provided. At least two criteria would be used when to effectively compare the sales decline in the case study using SUMIFS function. The criteria to be used would demand for specification of the sales variable and the year the sales were made. There would be need to create a ‘years’ column because the sales are arranged in dates, months and years in the order they were made. The new column created is adjacent to the date of sales, the years are written by entering (=text, date provided, “yyy”) and automatically, the year will appear.
[image: C:\Users\LINDA\Pictures\Screenshots\Screenshot (48).png]
After the first year appears, the rest of the ‘years’ column can be filled by dragging down the cursor which will fill the column with the respective years automatically. 
[image: C:\Users\LINDA\Pictures\Screenshots\Screenshot (49).png]
With the ‘years’ column inserted, determination of the total sales of each year provided can be done by applying the SUMIFS function as illustrated in the diagram below.
[image: C:\Users\LINDA\Pictures\Screenshots\Screenshot (50).png]
According to the diagram above, the function displayed (=SUMIFS (G: G, D: D, D3), G: G is the sales column which represents the first criteria, D: D is the column of year which represents the second criteria and D3 shows sales of the particular year being summed. The procedure in the diagram is used to get the total sales made for all the four years separately. Subtracting the sales of the sales of the previous year from sales of the ensuing year is done so as to obtain Net sales. The decline in net sales is shown by a negative sign (-) which shows there was a decline of sales between 2009 and 2010 as well as 2011 and 2011, however there was an increase of net sales between 2011 and 2012.
[bookmark: _Toc112231179][bookmark: _Toc124194358]Data visualisation
Data visualisation can be termed as the process of showing data being analysed using popular images such as charts, info graphics and animations (Waskom, 2021). Data visualization gives a clear visual representation of the information provided and critically shows data relationships and insights form the data analysed. A visual representation for the information gathered can be done by using bar charts, graphs, or pie frequency tables. This automatically enables interpretation of reliable data that can be used currently and as future reference.
Bar chart
Reports of data analysed can be short in different ways when using Excel. Any channel used is easy for the audience to understand the presentation but if the finding of the data analysis can be shown as bar charts, they can emphasize the important points in the data. Using bar charts improves the presentation manner too. In excel, any set of day can be represented graphically using charts (Pandey et al, 2014). A representation of the decline of both sales and profits for the superstore data provided has been done by using the clustered column chart.

Line graphs
Line graphs are used to predict the outcomes of future data as they provide clearly displayed data patterns and factors (Kaur, Singh and Josan., 2015). A line graph has been used to show the decline of both the profit and sales between the years 2009 and 2012.

The screenshot above showing a line graph clearly shows the sharp decline of sales between 2009 and 2010 by the change in the steepness of the gradient. The line graph also shows that the rate of decline in total sales was reduced between the year 2010 and 32011. There is an increase of sales between 2011 and 2012 according to the change of gradient direction. 
Pie Chart
A pie chart a visual representation of data that shows the audience the connection between the component portions of the variables and the pattern at large (Sadiku et al., 2016)).

The pie chart above shows the sales of each year to the total sales made between the year 2009 and 2012. The percentages displayed in each segment of the pie charts represent; 28% represents sales made in 2009 out of the total sales made in the four consecutive years. 24% represents the sales decline in 2010 and a further decline to 23%. The sales increased by 25% in 2012.
[bookmark: _Toc124194359]Part 2: SPSS
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, involving puzzle tests and video games. The result variable in this study will be the student's favourite ice cream flavour, such as vanilla, chocolate, or strawberry. As such, SPSS was used to analyse the relationships involving gender, video game and puzzle scores, and ice cream flavour preferences.
[image: ]
0 represents males while 1 represents females, therefore, the participants comprised of 91 males and 109 females.
[image: ]
From the statistics displayed in the above table, 47.5% of the total participants preferred vanilla flavour, 23.5% preferred chocolate flavour while 29% preferred strawberry.
Mean and median for strawberry preferences
[image: ]
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The scores attained in video games for each student have been presented in the above table. It shows the frequency of how students scored in video games.
[image: ]
The frequency of students and their respective scores in the puzzle games have been summarised in the immediate table above.
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[bookmark: _Toc112231182][bookmark: _Toc124194360]Relationship between the three flavours with video game scores (video), puzzle scores (puzzle) and gender.
The relevant variables were correlated using Pearson Correlation, and the findings are shown in the correlation metrics below.

[image: ]
Correlation is significant at levels 0.05 and 0.01 (2-tailed)
The corelation coefficient between various variables is given by points of intersections between respective columns and rows of the correlation metrics. It is worth noting that each variable correlate with itself at +1 and therefore such correlation is not that significant. The significance level (labeled: Sig. (2-tailed)) is listed below the correlation between the several variables, which is always between +1 and -1 at the off diagonals. Statistically significant significance levels are those below 0.5. The sample size for this study, denoted by the letter N, is 200. An inverse relationship is shown by a negative correlation coefficient, whereas a positive correlation coefficient implies a direct association between variables. The variables under investigation have no relationship, as shown by a correlation of 0.
There is scarcely any association between a person's gender and their preferred ice cream flavour, as seen by the correlation coefficient (r) between gender and ice cream flavour, which was determined to be statistically insignificant at the 0.01 level (r=0.014, p=.847>0.5). The gender of a responder had an effect on their problem score, as seen by the strikingly modest positive correlation between gender and puzzle score (r=0.052, p=0.4610.5), which is statistically significant at the 0.01 level. 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 that participants' preferences for the flavour of ice cream and their puzzle scores were related, just as there was for video scores (r=1.32, p=0.0630.5), despite the really low direct association between ice cream and puzzle being found to be sufficiently significant (r=0.169, p=0.0170.5). Last but not least, the correlation coefficient and significance level of the association between puzzle scores and video scores were r=0.465 and p=0000.5, respectively, indicating that there was a significant positive direct relationship between puzzle scores and video scores.
[bookmark: _Toc124194361]Key data mining and text mining techniques
Data mining is the process of extracting useful information from large datasets. It involves a wide range of techniques and algorithms to identify patterns, uncover trends and make predictions. Text mining is a subset of data mining and involves the analysis of unstructured text data to extract meaningful insights (Alasadi and Bhaya., 2017). The most common data mining methods used in business are: 
Classification: Classification is a data mining technique that assigns a category or label to an item based on its attributes (Agrawal and Agrawal., 2015). For example, a company may use classification to predict customer churn by analysing customer data such as purchase history, payment history and demographic information. 
Clustering: Clustering is a data mining technique that groups similar items into clusters. It is used to identify patterns and insights from data (Dutt, Ismail and Herawan., 2017). For example, a company can use clustering to segment customers based on their purchase behaviour and create targeted marketing campaigns. 
Association Rule Mining: Association rule mining is a data mining technique that finds relationships between different items in a dataset. For example, a company can use association rule mining to identify items that are frequently purchased together and create targeted promotions.
	
	Advantages
	Disadvantages 

	Excel
	Data Storage and Organization: Excel can store large amounts of data and organise it in an easy to read, organised format (Ose., 2016). It also allows users to sort, filter and search data quickly and easily. This makes it ideal for tracking and managing large amounts of data. 
Automation and Visualization: Excel provides powerful tools for automating and visualizing data. With its built-in formulas, users can quickly perform calculations and generate graphs and charts to help visualize data. This makes it easier for users to identify patterns and trends in data. 
Flexibility: Excel is highly flexible and can be used for a variety of tasks. This makes it ideal for use in a wide range of industries, including finance, marketing, and analytics. 
Compatibility: Excel is compatible with other programs, such as databases and web applications. This makes it easy to integrate data from multiple sources and create comprehensive reports.
	Limited Data Storage: Excel has limited storage capacity, usually up to 1 million rows by 16,384 columns (Koseleva and Ropaite., 2017). This means that larger datasets cannot be effectively stored and managed in Excel.
Security Issues: Excel is not a secure platform to store sensitive data due to its lack of comprehensive password protection. It is easy for unauthorized personnel to gain access to confidential information. 
Data Inconsistency: Excel is prone to data inconsistencies due to its lack of a centralized data repository. This means that users can easily enter incorrect data or modify existing data without being aware of it. 
Complex Formulas: Excel has a limited range of formulas and functions available, which can make it difficult for inexperienced users to perform complex calculations.

	SPSS
	Easy to Use: SPSS is an easy-to-use and user-friendly software that makes it easy to enter data, run analyses, and interpret results. It has a graphical user interface (GUI) that allows users to interact with the software using menus, dialog boxes, and point-and-click commands. This makes SPSS an ideal tool for beginners and people without programming experience. 
Powerful Statistical Analysis Capabilities: SPSS offers powerful statistical ana lysis capabilities including descriptive statistics, bivariate and multivariate analyses, predictive analytics, and more. This allows users to quickly and easily produce accurate results from their data. For example, SPSS can be used to run correlation tests, t-tests, chi-square tests, ANOVA, and regression models. 
Data Visualization: SPSS offers a variety of data visualization capabilities including charts, graphs, and tables. This allows users to quickly and easily visualize their data, making it easier to interpret and communicate results. For example, SPSS can be used to create charts, like scatter plots and histograms, to better understand relationships between variables.
	Cost: SPSS is a commercial software, meaning it comes with a high price tag. Depending on the version, it can cost hundreds of dollars, which is usually beyond the budget of individual researchers and small organizations. 
Limited Functionality: While SPSS provides a wide range of statistical analysis, it does not provide the same breadth of options as some other software packages. For example, SPSS does not have the same range of graphing options as R or MATLAB. Additionally, SPSS is not well suited for sophisticated predictive analysis. 
Complexity: SPSS can be difficult to use for those who are not familiar with statistical analysis. It requires a significant amount of training in order to use it effectively, which can be time consuming and costly. 
Limited Accessibility: SPSS is a proprietary software and is only available for Windows and Mac OS. This means that it is not accessible to users who use other operating systems, such as Linux.



[bookmark: _Toc124194362]Conclusion
The main goal of data analysis is to evaluate, analyze, and draw conclusions from data using data tools. The greatest data analysis tools may be found in Excel and SPSS. Numerous charting and data visualization capabilities are available in Excel. With just one click, any of the common graph or chart kinds that one would need to utilize to describe their data can be created. Users may find all the charts they can insert by going to the Charts section on the Insert Tab. Additionally, one may use the "recommended charts" feature in Microsoft Excel to have the program propose the ideal visualization to use for the data on a particular worksheet. SPSS provides a quick-visual modelling environment for models in a manner similar to this. Numerous activities, such as surveys, data mining, consumer research, and more, utilise the SPSS data.
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