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Data analysis is the process of analyzing the data in a specific format for visualizing the data for which the data has been analyzed in the excel software. Furthermore, preprocessing is the process of cleaning and preparing data for processing the analysis of the superstores' data that has been provided for the analysis of the profit. Along with that, the goal of this step is to make sure that the data can be easily analyzed and has a good quality so that the profit, sales excel functions and other data have been analyzed. Moreover, this means that the analyst should have all the necessary information in the dataset for further analysis. The most common tasks are, Data cleaning, data normalization, data understanding, data preprocessing, data transformation, data aggregation, data wrangling, data visualization and others. Further, in this case, removing invalid values, empty cells, missing values and others. Data normalization – transforming categorical variables into numerical ones; Data transformation – changing the structure or format of numeric variables; Data aggregation – combining multiple datasets into one larger dataset by using statistical functions such as summing or averaging.
The Excel data preprocessing for sales distribution is a function of the formula in Excel that will help the analyst to get the numbers and values of the analysis input data (Titu et al. 2022). The preprocessing can be done by using any of the following functions which are, SUM, AVERAGE, MIN, MAX, COUNTIFS, COUNTA and others. These functions are used to count and store all the number of rows in the analysis table or range which is not yet processed with formulas. After getting these values from the table or range the analyst can perform further calculations on them according to the analysis requirement such as sum, average, mean, median, data visualization and other types of data processing functions.  Profit sales distribution is the process of selling products at a profit and then sharing that profit with the distributed customers. It is an excellent way to make money online as the analysts are not directly competing against other sellers, whereas the analysts are working with them to help each other out. It works by having a group of people who want to sell products on the market store websites agree to share their profits with the analyst. This means that they will buy the product from someone else at a discounted price and then sell it on this site for more profit or analyze the profit ratio by gathering the data. 
Data analysis in excel is the process of analyzing data. This can be done by using various tools and techniques like pivot tables, Pivot charts, VLOOKUPs and others. Data analysis in excel helps to find out the relationship between two or more sets of data (Idham Jihadi, 2018). It also helps to identify patterns and trends from a large amount of data that are available on the online platforms or the gathered data from the survey. A pivot table is used for analyzing large amounts of data that are stored in different formats such as csv, xlsx and other formats. The user can easily analyze these large amounts of data by using this tool such as EXCEL software which can be used as data mining software in the upgraded version. Further, data analysts work with data to draw conclusions and make decisions. They are often involved in the day-to-day operations of a company, whereas they also have the opportunity to work on more strategic projects. Data analysts typically need at least a bachelor’s degree in statistics or another quantitative field such as mathematics or computer science for analyzing the huge amounts of data for any company or organization to predict their future through the collected data. In spite of that, employers prefer candidates who have an advanced degree, such as a master’s or PhD. though some entry-level positions may be available without one for the analysis of market data in an exact manner. Data scientists are experts at using data to solve problems and create new insights for businesses and organizations that use data for displaying the profit margin of the market data so that the data can be processed in a specific manner.
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Figure 1: Use of Pivot tables for data visualization and graphs
(Source: Self-created)
Pivot tables functions are used to perform calculations on the data in a pivot table. These calculations include sum, average, count and several more. Moreover, the analyst can also use these functions to calculate percentages of values in the data analysis by using the function named as Percentage. It has been analyzed the creation of a Pivot Table can be processed in several steps which are: Select any cell in the worksheet by the analyst wish to have the pivot table appear under and then press Ctrl + Shift + C keys together or click on Insert tab > PivotTable button > Create a new one from either of these options. The New Worksheet option will open up a dialog box where the columns can be selected for the data processing and visualizing the graphs by generating the tables with their values. In such cases, filter, modify, alter and several other functions can be utilized for generating the tables and cleaning the data which are not required for generating the graph (Ramezani et al. 2019). Additionally, the pivot table has been used here for describing the tables where necessary rows and columns have been selected to insert the columns. Further, the product category and the profit details have been selected to count the values so that the graph can be plotted in a pie chart for depicting the product category with their profit. 
The columns have been used here for visualizing the sum of profits corresponding to the product category so that the different categories can be portrayed in a proper chart. Moreover, it has been shown that the technology of the product category has the highest amount where other categories are not so much in amount. The customers are also buying products in the product category of technology for which the sales are increasing in the technical products only and the profit margin is also increasing in this term as well. Along with that, furniture and office suppliers' products are less in the product category for which the supermarket needs to focus on their product sales to increase profit in other categories as well. 
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Figure 2: Data visualization of the superstore sales
(Source: Self-created)
Data visualization in excel is the process of organizing and presenting data from different sources to make it easy for the users to understand (Vui, 2021). It helps the analyst identify patterns, trends and relationships within the analysis data. With the help of this tool, the data visualization can be easily analyzed and presented as graphs or tables. In addition to that, it helps the market analyzer to find out what's going on with the data at a glance without having to dig deep into each column or row. This makes it easier for the market analyzers to spot any irregularities or anomalies that may be present in our table or graphs. It also helps in data preprocessing which is the process of cleaning and formatting data before it is used in a program. Further, this step can be done manually or automatically using Excel’s built-in tools. Along with that, data preprocessing is important for any type of analysis, whether the analysts are looking at sales figures or an employee’s performance evaluation. There are many different types of errors that can occur when working with data, including missing values, incorrect dates and invalid characters (such as commas). These errors make the analysis incomplete and inaccurate for which the data needs to be moderated for which the excel data analysis can be performed. Moreover, the analyst should always check the analysis work against the original source material to ensure that the graphs are properly provided specific information or not so that any errors can be removed before plotting and predicting the future profit. 
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Figure 3: Charts for data analysis
(Source: Self-created)
The data analysis has been performed here for showing the sum of unit price with respect to the region so that the product sales can be seen and the profits ratio can be depicted as per their zone. It has been analysed that total unit price is highest in the region of west whereas in other regions the sales are less due to the unavailability of the products. Along with that, in Ontario and prairie zone, the unit price is also higher as per the outcome of the graph for which it means the sales are going higher and the profit margin will also be increased. Apart from that, the data analysis has been processed here for describing the prices and the regions have been selected for providing the prices list as per their regions to show the data values as per the excel charts. 
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Figure 4: Lookup table functions for the data preprocessing
(Source: Self-created)
Lookup tables are a great way to quickly find information in the analysis spreadsheets (Behrend et al. 2020). Moreover, the tables can be used for any purpose from finding the name of a city to calculating interest rates. Furthermore, the analyst can create lookup tables by using the Insert menu and selecting Lookup Table, or the analyst can use the following shortcut key combinations: ALT + L, CTRL + L. The lookups will be created on cell A1 as default. the analyst may change this with the Edit drop-down menu located at the top right corner of the spreadsheet window (or press F2). Along with that, the analyst may also choose between two different types for processing the data in a table which are pivot table, lookup tables and others (Lemenkova, 2019). In this case, these two tables have been utilized for creating the tables from the given data so that excel functions can be used to process the data. In addition to that, three spreadsheets have been generated here for describing the tables and to find the profit ratio for the market along with data visualization has been processed for showing the data analysis. Apart from that, the tables have been generated for processing the data analysis with a better impact so that the data visualization can be proctored and might be effective while analyzing the profit for the supermarket. 
In this case, these tables have been used for showing the order price along with its sales so that the functions can be used with getting the row values individually by selecting whole data as a data. Moreover, the sales, profit, discount, customer shipping cost, order quantity, order price, unit price and others which have been figured out from the data so that the profit margin can be calculated by the data analyst. 
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The SPSS is used for data analysis for processing the data in an exact format where the data can be visualized and the data can be restored into an SPSS from the CSV file for processing the data mining work. Along with that, the ice cream data has been utilized here for describing the data preprocessing and showing the data in a table format. Apart from that, it can be seen that there are four columns which are female, ice_cream, video and puzzle which all are numeric in type (Thakkar, 2020). Moreover, it has been evaluated that there are 200 values for which the descriptive function has been used to show the data analysis and the data has been viewed where the variable view has been displayed. In addition to that, the output of the SPSS has been shown for which the data has been viewed for processing the data analysis where the histogram plots have been shown by using the descriptive functions with utilizing the frequencies attributes to depict the graph in a proper manner. Additionally, the data mining software has been utilized here for processing the visualizations and data analysis has been processed for viewing the data with their values as well.
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Figure 5: SPSS variable view of the dataset for ice cream data
(Source: Self-created)
The variable view has been used for depicting the ice cream data within their ranges so that the gender classification has been utilized here. Along with that, the female column has been distributed into male and female for showing the ice cream flavour as per the choices so that the ice cream can be categorized as per their flavors such as vanilla, chocolate and strawberry. In addition to that, the attributes have been specified where the measurements have been shown which are nominal and scale. Furthermore, the data has been given here in decimals format whereas the data has been given in integer format and it has shown that there are no missing values in the given dataset. 
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Figure 6: Histogram plot for students with mean and standard deviation
(Source: Self-created)
The above figure helps to illustrate histogram plot corresponding to the given dataset. Moreover, in this stage, different parameters have been produced with the help of the histogram plot. Furthermore, it has been seen in the above figure that a mean value has been generated where the value is 55; apart from that, it has been observed that a standard division has been generated where the value is nearly equal to .5. In addition, it has been noticed that the amount of female students are greater than male students.  

[image: ]
Figure 7: Histogram plot for ice cream flavours with mean and standard deviation
(Source: Self-created)
In this case, the histogram plots are created between the  ice cream flavours as well as standard  deviation. Moreover, it indicates that  ice cream value increased with the increase of frequency value and at a certain time, it decreased slowly. Besides that, histogram plots help to summarise the entire data into the box format for which users can easily realize the differences between different values (McDonald, Vieira and Johnston, 2020). The standard deviation is shown as 0.857 and the mean value is generated as 1.82 for the entire dataset. Besides that, this histogram plot displays the increased process frequently. 

[image: ]
Figure 8: K-means clustering with iterations
(Source: Self-created)
The above image shows the k-mean clustering with the iteration values that have been created with the help of the SPSS software platform. Moreover, clustering has been calculated between the gender where one is defined for the male and 2 is defined for the female. K Mean clustering is used to search the groups that are not explicitly labelled within the dataset. Besides, the iteration value has also been calculated here which is based on the cluster centers. Iteration enables the users to simplify the algorithms to get better accuracy. 
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Figure 9: Cluster centers of K-means
(Source: Self-created)
In the above figure, a brief illustration has been shown corresponding to the cluster centers of the K-means. Moreover, different cases have been elaborated on related to the cluster. Additionally, missing values, valid values have been shown in this stage with the help of a table generated by the SPSS tool. It has been observed that the cluster has been divided into two parts, in which cluster 1 contains 73.000 and cluster 2 contains 127.000. In addition to that, for cluster 2, 0.63 and 1.25 values have been shown where the female students have been defined (Hodari, Watts and King, 2019). Furthermore, the data has been shown for the k-means clustering where the tables have been created for which cluster classification has been defined for each of the clusters where valid and missing values have been evaluated so that there are no missing values. Apart from that, it has been analyzed that valid values have been defined here for which every value is genuine as per the data.
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Figure 10: Descriptive statistics of the ice cream data for mean and median
(Source: Self-created)
The figure has been shown for discussing the descriptive statistics corresponding to the cluster centers of the statistical results. In addition to that, various cases have been elaborated on related to the listwise sample values. Moreover, female and listwise values have been shown in this stage with the help of a table generated by the SPSS tool for the histogram results. It has been shown that the statistical results have been divided into two parts, in which female contains 200 and ice cream contains 200 values as well. In spite of that, for these columns, the values have been shown where the female students have been defined with the mean with standard deviations. Apart from that, the data has been shown for the descriptive analysis where the tables have been created for which minimum and maximum values have been defined for each of the attributes where valid and missing values have been evaluated so that there are no missing values (İbrahim, 2019). In spite of that, it has been analyzed that mean and median values have also been checked with listwise values for which the minimum values are not less than 1 and maximum values are between 1 and 3 which are in decimal values. 
[image: ]
Figure 11: Statistics of Students and ice cream
(Source: Self-created)
The statistics of students have been shown in a proper table for which the students and ice cream data have been analyzed where cumulative percent values are 45.5 and 100 for students only. In addition to that, different cases have been elaborated on related to the statistical results. Apart from that, valid values have been shown in this stage with the help of a table generated by the SPSS tool. It has been analyzed that frequency and percent values have been shown which are 91 and 45.5 for female attributes. It has been analyzed that frequency and percent values have been shown which are 95 and 47.5 for ice-cream attributes.  Furthermore, the data has been shown for the mean median mode where the tables have been created for which iterations have been defined for each of the student classifications who love the vanilla flavors where valid and missing values have been evaluated so that there are no missing values. Apart from that, it has been analyzed that valid percent values have also shown that there are three types of values such as 47.5, 23.5 and 29.5 for ice-cream attribute.
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