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[bookmark: _Toc120013846]Part 1: Superstore sales and profitability trend
[bookmark: _Toc120013847]Sales trend 
It can be seen from the trend in figure 1 there was a relatively steeper decline in Superstore sales from approximately $4,209,896.85 in 2009 to $3,560,087.04 in 2010. It can be seen in figure 2 that this is the largest decrease in sales experienced by Superstores representing a 15.44%. The sales continued to drop to $3,439,944.98 in 2011 which shows a slightly less decrease at 3.66%. This reduction in sales is an increase of approximately 12%.  From 2011 onwards Superstore sales increased to $3,715,761.95 to 2012. From figure 1 this shows an increase of 8.33%. 
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Figure 1 - Superstore sales trend from 2009-2012
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Figure 2 - Superstore sales percentage change from 2009-2011
[bookmark: _Toc120013848]Profitability trend 
	From figure 3 below it can be seen that Superstore profitability has decreased from $434,096.02 in 2009 to $364,917.33 in 2010. In correlation to figure 4 this shows a 15.94% decrease in profitability. Figure 3 further shows that from 2010 profitability picked up for Superstore to $380,310.50 which is a slight increase of 4.22%. Despite this increase, Superstore experienced a decrease in profitability to $342,444.13 which represent a 9.96% decrease. It can be observed from figure 3 below that there is an overall downward trend in Superstore profitability in comparison to the Superstore sales trend. Despite Superstore sales increasing from 2011 to 2012, their profitability has decreased from the same time period. 
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Figure 3 - Superstore profitability trend from 2009 - 2012
[bookmark: _Toc119967480][image: ]
Figure 4 - Superstore profitability change (%) from 2009 - 2011
[bookmark: _Toc120013849]Use of excel for pre-processing data
[bookmark: _Toc120013850]Using Excel for data pre-processing
Data pre-processing consists of a step wise process that is used to prepare raw data that is collected, gathered, or derived from another source by making it usable to apply the desired statistical, numerical, and non-numerical functions (Yang, 2018). It consists of a sequential steps that smooth out the irregularities in the raw and unstructured data set to prepare it for the user to perform statistical analysis and transform it into relevant and useful information (Mailey et al., 2016). In the modern era where there is variety and volume of data available along with technology such as machine learning and artificial intelligence, the need for data pre-processing is greater as it is now being employed by everyone in decision making. The need for data pre-processing arises because of data collection the data being unorganized, meaningless, and messy making it challenging to use data analysis tools, methods and techniques (Hameed and Nauman, 2020). 
Often times the data in this form cannot be used to derive useful information that can be used in decision making because logical sense cannot be made out of it. Therefore data pre-processing is important as it brings the complied data during the initial stages of data collection into a form that can be used to perform statistical methods and techniques to make useful, relevant, logical and structured. The data points in data sets need to be visualized by the user to understand the type of data and statistical analysis needs to be performed to be able to extract the required information. As mentioned earlier that during the early stages of data collection, raw and unstructured data will often have irregularities such as error rate, missing values there is possibility that information that will be derived from this inconsistent data will lead to poor decision making (Patil et al., n.d.) Even with technological advancements such as big data analysis, business intelligence, and machine learning these challenges cannot be overcome thus making data pre-processing extremely important (Patil et al. n.d.) Through the spreadsheet format and view of MS excel and tabulation of data into rows and columns it allows the user to visualize the available data. It makes it possible for the user to gain a rough understanding of the data available and figure out mentally the nature and type of data in hand. With this information the user is able to make links and connections with the objective at hand to make a mental mapping of the functions that will need to be used to arrive at the post processed data. 
MS excel is a software used as a tool that used to analyse large sets of data and use in date pre-processing given the in-built functions and features. There are a wide array features and functions available in MS excel such as IF, VLOOKUP, and PIVOT tables. There are other functions and features in excel that can be used such as moving average tool, Lowess Smoothing tool, trendline analysis, and exponential data smoothing (Murtala, 2019). The moving average tool is used to understand the underlying pattern of the data at hand. It selects a few data points and averages them out and forms a trend line that shows the pattern of the data. As mentioned in the previous section that it is important for the user to visualize data sets, the trend lines created by the moving average function throughout the data set enables user to do so. Another data smoothing technique offered by excel is the Lowess smoothing line. This is a data smoothing technique that provides smoothed out data points from the available data set using a complex in built function by removing extreme numbers relative to the data set known as outliers (Schaich, 2022). The removal of these data points from the data set provides a visualization to the user to understand the impact of extreme values/outliers on the data set and develop an understanding of the underlying pattern of the data set. In data processing the purpose that the LOWESS smoothing line function fulfils is data cleaning by removing outliers in the data thereby removing any undue influence and bias from the data set and skewing data analysis results (Shan and Gubin, 2019). 
This step also enables the concept of data reduction through removing the outliers and transforming the data into a data set that is representative of the actually underlying pattern. In addition to these techniques that provide a visual representation and enables the user to developing an understanding and identifying the underlying pattern of the data there are trend lines that are also used. The above mentioned are slightly complex data smoothing techniques. Some basic level functions that excel provides in data processing are the IF, LOOKUP, and Pivot table functions. The IF function is a conditional statement that allows the user to compare the actual data in hand with an expectation and pre-conceived notion they have (Microsoft, n.d.). The IF statement provides users with two results and that is the expectation or the pre-conceived notion of the user will either be true or not (Microsoft, n.d.). This allows the user to analyse the data by developing an understanding and identifying the underlying trend of the dataset. Similarly, the LOOKUP function consists of horizontal and vertical lookup which depending on the dataset can be used at the discretion of the user for data analysis. For example the VLOOKUP function is used extract data from the raw and unstructured data set into a new excel sheet where the user is compiling the data driven by their objective and purpose they are willing to serve (Mahnken and Moehrle, 2018). In cases where there are large sets of data that is unstructured and raw without much meaning the user can derive the use of the pivot table function is valuable. Through the pivot table by having a basic level understanding of the data, users are able to compile the raw and unstructured data sets into modified reports as per requirement (Dahr et al., 2022). The pivot table function is a dynamic tool that enables the users to organize large amounts of data into their desired format conveniently (Dahr et al., 2022). 
Through the above mentioned explanation and information pre-processing data follows the steps of data reduction, data cleaning, data integration, and data transformation Several distinct steps are involved in pre-processing data (Mailey et al., 2016).  Data in spreadsheets are sources they have been collected from may be compiled in different places and with the use of LOOKUP function as explained above can enable users to integrate data (Obaid et al., 2019). As mentioned above the removal of outliers in the data set reduces any influence present in the data set and reduces the dataset to underlying pattern that is truly representative by reducing the data (Obaid et al., 2019). This entire process of data smoothing and cleaning ultimately leads to data transformation from raw, illogical, and unstructured data into logical, useful, and structure data (Guari at al., 2017).  MS excel provides spreadsheets consisting of numerous amounts of rows and data that can tabulate various types of information (Rahman et al., 2021). This allows the user of the data set to visualize the data in tabular format. In addition to this and the above mentioned features and functions users are able to pre-process data, clean data, and smooth the data to being applying statistical and numerical functions and analysis to organize data into a structured format for decision making. 
[bookmark: _Toc120013851]Challenges faced in analysing Superstore data
In pre-processing the available data set for Superstore the primary challenge was the Order Data column. This was because there were some cells that were formatted in the date formula. Some cells in this column were formatted as text and the primary challenge was due to this. This is because, converting these cells to the date did not convert. This posed challenges. To overcome this challenge, those dates that were readily in the date format, the Right function of excel was used to extract the year from the order date into column D. Once the year was extracted from the order date column the year information that was extracted into column D was used to sort sales and profitability associated as per the roes. This made it possible to use the subtotal function to calculate the annual sales and profitability for 2009, 2010, and 2018. To fulfil the other requirement of using a second function the pivot table was also used to determine yearly profit and sales.  
	In the 21st century there are many data analysis tools that can be used to analyse large data sets such as the Superstore data set provided. MS Excel was used to analyse the data set which was more than sufficient as the required information was extracted as shown above. The functions used to derive this information was the subtotal function and the use of the pivot table. There are other functions that can be used to derive the same information as the above such as the IF and VLOOKUP functions to name a few. To show a graphical representation of the annual sales and profitability of the data the line graph was used. There are other graphical options that can be used to illustrate the annual profitability and sales. Many of these functions are useful in data smoothing and pre-processing and in some they are not. It entirely depends on the expertise level of the user. For instance, university students will not be able to smooth and clean out a data set with the same quality an experienced professional with 10 years of experience in the financial industry will. The choices of the functions mentioned above depends on the ability of the user to visualize the data which is dependent on the knowledge and experience level.
[bookmark: _Toc120013852]Part 2: Data analysis and interpretation 
[bookmark: _Toc120013853]2.1 Students favorite ice-cream flavor 
From figure 5 and 6 below it can be seen that the most favorite ice-cream flavor for students is vanilla, followed by strawberry and the chocolate. 
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Figure 5 - Pivot table showing students favorite ice-cream flavors
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Figure 6 - Pie chart for favorite ice-cream flavors
From figure 7 and 8 below it can be seen from the 200 students surveyed there are 91 students that are male and 109 students that are female.
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Figure 7- Number of male and female students
[bookmark: _Toc120013854]2.2 Student Male and Female
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Figure 8 - Number of male and female students
[bookmark: _Toc120013855]2.3 Measures of central tendency 
	To determine a relationship between students favorite flavor of ice-cream and video game scores, puzzle scores, and gender there is a limitation that prevents determining this. To determine a relationship with variables, the ideal tool is to use the correlation coefficient and this calculation can be performed for continuous variables. Continuous variables are most often found to be numerical data (Kaliyadan and Kulkarni, 2019). Since these variables are numbers, coefficient correlation can be used to determine relationships (Schober et al., 2018). Categorical data does not take numerical values and can be classified into categories (Agresti, 2018). In this case the data is categorical as the students responses are recorded and categorized into ice-cream flavor categories and gender. Therefore a relationship cannot be defined. 
For the reasons stated above, due to the same limitations measure of central tendency cannot be calculated as there are no continuous variables provided. 
[bookmark: _Toc120013856]2.4 K-means clustering example 
Workings
In this section, we used SPSS to perform K-means clustering analysis with Gender as label by cases and video and puzzle as variables. The number of clusters was set at 4 with method as iterate and classify (see figure below)
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 The iterations were set as default see figure below
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And options selected as followed 
[image: ]
Clustering Output 
The final output is presented and discussed below:
The initial cluster centres are show in following table 
[image: ]
The iteration history is as followed:
[image: ]
The iteration history shows that in first iteration all cluster joins next cluster and cluster cente is updated. Same trend is observed in second and third iterations. However, there is no change in first and second clusters in 4th and 5th iterations and finally the redistribution of units stops in sixth iteration. 
The final cluster centre is as followed:
[image: ]
Furthermore, the ANOVA table shows puzzles has greater impact on clustering (f=202.525) as compared to video (f=163.228)
[image: ]
Finally, following table shows number of cases in each cluster and that there is no missing values:
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[bookmark: _Toc120013858]Data mining methods 
Data mining is a tool used in business decision making that involves the process of compiling data for a defined objective and performing data analysis techniques to derive useful, relevant, reliable, and meaningful information (Sugiyarti et al., 2018). In the 21st century there is a wide and diverse availability of data that is stored in databases, cloud servers, and the internet that is transformed into relevant and meaningful information to enable organisations from small to large multinational corporations in making business decisions (Osman, 2019).  Through major technological advancements in the past 30 years data analysis tools, methods, and techniques such as data mining is being used across carious industries. These industries are retail, health-care, financial services, manufacturing, education, and government to name a few (Gupta and Chandra, 2020). Data mining in particular and specific industries is not much different than the basic definition explained earlier. In the healthcare industry for disease prediction research and studies, data mining is a tool used to analyze large amounts of data to extract relevant relationships (Mudaliar et al., 2019). Organisations such as Walmart in the U.S. use methods and techniques provided by data mining software to analyse large data sets to for inventory control, inventory management, and understanding customer purchasing patterns and trends to maximize profitability (Gopal, 2019). The retail industry uses regression analysis in data mining to understand factors that affect their business performance such as understanding market conditions, customer behavior, assess competitor performance (Teng and Gong, 2018). In the banking industry banks use data mining technology to analyse customer behavior and trends to reduce the number of customers lost in using banking services (Khalid et al., 2021). The banking industry uses a machine learning technology known as Support Vector Machine (SVM) to achieve this technology that uses techniques like regression analysis (Karvana et al., 2019).  
[bookmark: _Toc120013859]Text mining methods 
	Text mining is the process of transforming unstructured data into structured data using data extraction and analysis tools to create useful and relevant information (Kumar et al., 2020). This is also the primary different between data mining and text mining. Data mining is used to develop structured data into meaningful, useful, and relevant information whereas text mining organizes data in raw, highly-detailed and illogical form that is unstructured (Tandel et al., 2019). Technological advancements have made it possible for industries such as financial services, medical, and government to name a few (Usai et al., 2018). Banks in the financial sector use data collected through the following methods data include transactional data, logged data, and application data. External data sources for banks consist of information available on the social media platforms and websites that is representative of relevant customer information used to understand customer needs and enhance financial services provided by banks. There are various methods and techniques used through text mining in the financial sector such as: keyword extraction, named entity recognition, gender prediction, sentiment analysis, topic extraction, and social network analysis (Westermeier, 2020). In the financial sector, banks collect data from internal and external sources on which text mining methods and techniques are applied to create useful information for business decision making (Pejic et al., 2019). Financial sectors take advantage and leverage data analysis techniques available to transform a variety of semi-structured and unstructured data collected through the above text mining techniques (Pejic et al., 2019). In the medical field text mining technology is used since there are instances where traditional data processing methods and techniques used cannot be used to fulfill data extraction objectives (Sun et al., 2018). Similar to the financial sector the medical field is another example where unstructured and semi- structured data needs to be developed and transformed into structured data. The main strategy is to convert semi structured and unstructured texts into computer-readable-structured data by means of information extraction and natural language processing (NLP) technologies (Sun et al., 2018)
[bookmark: _Toc120013860]2.6 Advantage and disadvantages – Excel and SSPS 
[bookmark: _Toc120013861]Advantages and disadvantages of Excel
	Microsoft (MS) Excel is a software program developed by Microsoft that allows users to perform numerical calculations through its built-in functions and features as well as non-numerical functions such as data organisation (Constantinescu et al., n.d.). The various functions and feature allows Excel users analyse large data sets, perform data modelling, record and maintain data (Anderson et al., 2020). These are the primary reasons for the use of excel by everyone across the world ranging from the average person to large corporations. Some advantages of Microsoft excel is that the user friendliness, simplicity due to basic level functions, minimal expertise level required, and cost-effectiveness (Rahman and Muktadir, 2018). Even though there are advanced functions and features excel provides there is also relative ease in using it and minimizing the requirement within organisations to hire employees with special Excel knowledge (Perkhofer et al., 2019). The simplicity of its nature to a certain extent saves time as well and enables effective decision making due to its uncomplicated functionality. In contrast, in the era of big data there are some disadvantages of excel such as inability to analyse, complete data modelling, and performing numerical calculations on relatively large data sets (Perkhofer et al., 2019). In the organisation’s Excel is seen as an effective project management tool as it allows managers to maintain project completion status and maintain progress data (Glegg et al., 2019). Excel is also applicable to other industries such as in fisheries where a variety of data related to biological, physiochemical and geomorphological information to be processed and analysed (Das et al, 2022). In addition to this MS excel is used as a tool in the financial services industry to perform financial modelling, ratio analysis, and regression analysis to understand profitability of potential investment prospects (Paradi and Sherman, 2018). 
[bookmark: _Toc120013862]Advantages and disadvantages of SPSS 
Statistical Package for the Social Sciences is shortly known as SPSS developed my IBM (Ho, 2017). SPSS is more inclined towards specialized statistical computations in comparison to excel (George and Mallery, 2019). As mentioned above with Excel’s inability to analyse large data sets and perform complication calculations, SPSS does not have this limitation (Pallant, 2020). Therefore some advantages of using SPSS is that large data set can be analysed, more variables can be analysed, and complicated calculations cane be done (Erfanian et al., 2020). Some disadvantages of using SPSS is due to the scientific and statistical functionality of the software there may be need for special expertise in data analysis (Geroge and Malley, 2019). In comparison to the above with excel users being the average person not requiring much training. Those that do use SPSS may need to have experience, specific knowledge, and training that may reduce the utility of the software in decision making (Pallant, 2022). Some real-life examples of SPSS being used  can be in an education setting for students is that it can be used with MS excel to complete their academic assignments (Mustika et al., 2022). This is because SPSS provides the advantage for them to download an import data available in excel and complete the required statistical analysis. There are also examples of SPSS being used in the financial services sector as exemplified by Islamic banks in Zanzibar, Tanzania (Khamis and AbRashid, 2018). This example shows that the regression analysis and correlation analysis are performed in these banks using SPSS.
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