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[bookmark: _Toc130642485]Part 1 Supermarket Sales Data Analysis
1. [bookmark: _Toc130642486]Introduction
This Supermarket uses new technology to record data for further operations and analysis. Data mining is an important technique often used to record all essential data. Data analysis is the information that reveals trends, patterns, and relationships within it. This tells and compares the information with others to conclude a decision from the data. Two kinds of data are involved with data analysis: qualitative and quantitative data. Qualitative data contains information collected or translated into mathematical numbers, which can be analyzed and displayed later. Quantitative data contains information on descriptions, opinions, interpretations, quotes etc. Data analysis is very popular for the sorting power of ascending and descending data as required. Data filtering and the usage of pivot tables assist in analyzing and solving optimal solutions for problems that different departments can encounter and as well assist in planning. For instance, the sales department of the supermarket is changing objectives according to market demand and supply, and this is based on careful data analysis. 
The first part of this report will describe the Data Visualisation Dashboard with graphs and discuss the most profitable branch, product lines and performance of genders. Equally, it will present the results for Mode, Median, Mean, Range and Standard Deviation for customer ratings.
The second part will discuss the advantages and disadvantages of using SPSS, Excel or Tableau using relevant practical examples and explain the meaning and importance of the Data Mining Cycle with examples. 

2. [bookmark: _Toc130642487]Data Visualisation Dashboard of Invoice ID per Total Sales, Gross Margin % per Product Line, Date per Total Sales, COGS per product line, and Product line per Customer Ratings.
Data visualisation is a method of representing information visually, showing trends and patterns in data and assisting the reader in gaining immediate insights. It allows the examination of data via the modification of chart pictures, with the colour, brightness, size, form, and motion of visual objects reflecting characteristics of the dataset under analysis. It contains a variety of visualisation choices that extend beyond pie, bar, and line charts, such as heat and tree maps, geographic maps, scatter plots, and other visualisations with specific functions. These technologies allow users to engage instantly with a data illustration in order to examine it (Gartner, 2023). Excel can provide the latest tools to create a multi-purpose data visualisation dashboard. This includes pie charts (this refers to circular charts that show values in different areas as a percentage of 100, represented by pie slices in different colours), bar graphs (which represent different categories with positive and negative data), line charts (this chart has an x and y axis which represents a pattern in data), histograms, timelines and heat maps, column charts, doughnut charts, etc. (Microsoft, 2023).
[image: Graphical user interface

Description automatically generated]Figure 1. Invoice ID per total Sales
The 2-D Column chart shows the Total sales per Invoice ID. And from the above can be seen the button used to include the data in the column chart. As well as the Invoice ID was dragged to Axis (Categories) and the sum of the total in values. From the table, the largest amount is 1042.65 and the lowest amount is 10.68. 
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Figure 2. Gross Margin Percentage by product line
From the above-clustered bar chart, we can see that Fashion and accessories have the highest gross margin percentage among all other product lines. Food and beverage are holding the 2nd position in gross margin percentage. Then Electronics, Sports and travel, home and lifestyle and last are health and beauty products. This report is for 3-month sale data which contains all branches. The screenshot shows how the 2-D Bar chart was inserted, as well as the product line was dragged into categories, the sum of the gross margin per line-into values. 
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Figure 3. Date per Total Sales
The figure above shows how the Line chart was created, the date was dragged into categories and the date per total sales- to values. It represents the sales the supermarket made on different days. Analysis says that the highest peak is in the month of March 2019. The payment recorded 7,475.00. In contrary, the least sales were on February 13th 2019, and the payment recorded was 935.00. 
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Figure 4. COGS per product line.
The figure above shows how the line chart was created, the product line was inserted into categories and the sum of COGS in values. 53471,28 is the biggest number and represents the cost of goods sold, food and beverages. The lowest is 46851,18 represented by the cost of health and beauty products sold. 
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Figure 5. Product Line per Customer Ratings
The figure above represents the product line per customer ratings. The line with markers chart was created by dragging the product line into the categories, and the ratings into values. This line chart shows the customer ratings according to products. There are 6 types of product available to the supermarket and all 3 branches sale same type of product. Accumulated Customer rating per product line has been calculated in the spreadsheet. This rating is a customer satisfaction rating on shopping experience on the scale of 1 to 10. The most rated product line is fashion accessories which scored total of 1250. Food and beverage score rate 1238, Electronic accessories-1178, Sports and travel-1149, Home and lifestyle 1094, Health and beauty 1065. 
3. [bookmark: _Toc130642488]Discussion of the most profitable product line by Payment.
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Figure 6. The above bar chart is the most profitable product line chart. We can see from the chart that the Food and beverage product line is the most profitable product line and the least profitable line is health and beauty.  With the help of slicer, it can be seen more elaborately in the interactive dashboard. The most sold product reported to is Food and beverages. Then Fashion accessories, then sports and travel, electronics, home appliances and health and beauty. 
4. [bookmark: _Toc130642489]Analysis of the performance of Branches A, B and C.
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Figure 7.  Branch Performance
Here the bar chart shows the branch performance in gross profit. The vertical axis presents the percentage, and the horizontal axis illustrates the amount. We can see from the above bar chart, branch C is having the best performance within the 3 branch with gross incomes of GBP 5250. The branch A and B have gross income of GBP 5057.16 and 5057.032, respectively. 
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Figure 8.
Branch C in Naypyitaw is the most profitable branch of all three. The data shows that its gross profit is 5265.1765.
 


5. [bookmark: _Toc130642490] Discussion of the sales performance by gender.  
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Figure 9. The pie chart represents the sales performance of different product lines by gender. The red portion presents the Male portion and Blue one is presenting female portion. It shows the female portion 50.10% where male is 49.90%. Therefore females a predominant customers in this supermarket.


Data Visualization Database Dashboard
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Figure 10. Dashboard

6. [bookmark: _Toc130642491]Determination of the results for Mode, Median, Mean, Range and Standard Deviation for Customer Ratings using SPSS and their analysis. 
[image: ]
Figure 11. 
The figure above shows how to import data from an excel file to SPSS. First click on the file, import data, excel file and choose the file from the computer, and then press ok. The data will appear in SPSS.
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Figure 12. 
It shows how to run descriptive statistics. First, click on analyze and choose frequencies.
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Figure 13.
This figure shows the desired variable, in our case customer rating is dragged into variables, then click on the statistics button.
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Figure 14.
It shows the selection of Mean, Median, Mode, Standard Deviation, and Range. Then click on the continue button.
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Figure 15.  Mean, Median, Mode, Standard deviation and Range of the supermarket.
After clicking on continue, the data was generated.
 The sample data has been taken from the customer rating on product satisfaction.  Here the Mean is 6.97, Median- 7, Mode- 6, standard deviation-1.71 and range is 6. 
Mean is the central tendency of a typical value. Also known as arithmetic mean, This is the most common measure. It is also known as “average”. 
Median is the middle of any data. Here, SPSS software calculated the median which is 7. It means this value is in the middle of the entire customer rating. This means that 50 per cent of smaller value or equal to the median and 50 per cent of higher value is equal to the median. This is the middle of the sequence. 

Mode: The most appeared value in the supermarket’s data for customer rating. The mode is found 6. 
Standard deviation: The average amount of variability of customer rating has been calculated by SPSS is 7. Standard deviation shows how far the value is from the mean.
Range: Range is the difference between the highest and the lowest value of any given data set. Here we can find the maximum data is 10 and the minimum is 4. By deducting the values, the result is 6.  (Narkhede, 2018).

7. [bookmark: _Toc130642492]Analysis conclusion
Supermarket sales data analysis has a wide range of ups and downs. This analysis will help the management make the necessary decisions to gain more profit by selling more items or maintaining the costs of goods sold. The cost control department has to take more powerful decisions to make sufficient profits. Some retail products can create good amounts of profit by quantity, some are quality. The statistics show that female customers are holding the major portion of all products, thus the management should add more lucrative and useful products for the female customers to gain more returns. More advertising is required to attract more customers, for instance, campaigns can be introduced.  The market demand and supply have to take into account in the market analysis. Introducing new services and products will contribute to successful profit-making. 
As well as this report highlights the key role of Data Analysis and the tools used for that, as nowadays everything is driven by data. It tells and compares the information with others to conclude an effective decision for the company.













[bookmark: _Toc130642493]Part 2
1.	The advantages and disadvantages of using SPSS, Excel or Tableau using practical examples. 
SPSS is one of the most important and utilised statistical software for analysis. Owned by the IT giant IBM, this software can handle large data from various properties. It is a powerful software designed for the interactive analysis of statistical data. It is beneficial for the researchers to analyse data as it is simple to use. Researchers use SPSS for critical statistical analysis, this software provides the latest tools to represent graphical data for further analysis and comparison. It is easily understandable and represents analysis to evaluate the report. Quantitative data analysis is complex, and SPSS is one of the most used software to handle this kind of statistical analysis. This software reduces errors in calculating formulas and produces critical reports within seconds. Reporting can be easily conducted through representation and sorting, as data storing or mining is a significant element of SPSS. SPSS is a user-friendly software and can import files directly from other spreadsheets or databases. 
SPSS saves effort and time by performing the work in seconds, which would require days SPSS allows to work with huge data and can use many variables and samples. 
 There are some limitations of SPSS. It cannot perform large data. Nursing and pharmacy usually use SAS to analyse data instead of SPSS (Alchemer, 2021).
Microsoft Excel is a simple program to preserve any data by adding up and removing it very easily and quickly. MS Excel has a variety of functions. Excel is used for data analysis or entry since unlimited information can be stored and saved in spreadsheets. It makes it simpler to enter as much data as the user wants. It's highly useful for filtering data. Data retrieval is easy in Excel. Finding any information on printed materials is very difficult, whereas it is swift and simple to find data in excel. As well as the use of mathematical formulas is really simple to use in Excel. MS Excel is more reliable software than any other as the spreadsheet is password protected on any computer and the record is safe and not at risk of a loss like paper or printed media. In paper or printed media, data used to be stored in one location, whereas MS excel can be stored in multiple locations, including in cloud computing systems.
MS Excel's primary issue is that it is not more manageable than a few thousand rows without a halt. Excel is difficult to learn because there are different elements like functions, formulas, shortcuts etc. For new users, templates can be used to start learning quickly with regular practice. The lack of autofill in excel is an issue, for beginner users, it is difficult to maintain the formula input and get the result. A lack of understanding of the formula is a drawback of excel and any user has to learn from scratch. Another drawback of Excel is calculation errors, inaccuracies can be seen in the computation of data. While calculating percentages and fractions, decimal points may be lost from the result, thus the resulting error seems to take place (Microsoft Excel, 2021).
Tableau is a tool that presents data visualisation. It is the technology that supports complex data blending and dashboarding and creates a visualization that presents data which sometimes cannot be delivered by other software. Tableau has drag-and-drop functions so the user can create files for visualisation within a short time. Many types of visualisation are available in this system software, which enhances the user experience the knowledge of Tableau and it is easy to learn compared with other languages like Python and C++. Anyone without coding knowledge can use Tableau. Tableau can handle large amounts of rows of data and different visualization and large data can be created in Tableau. Another scripting language can be used in Tableau to calculate complex tables as Python or R to perform data cleansing. Tableau has a mobile interactive dashboard which allows customizing too. 
It doesn’t provide an automatic refreshing feature and the reports cannot schedule due to this error. The user has to schedule manually for the report every time from the backend. Equally, Tableau is not an open tool like Power BI and is limited data processing (Tableau, 2022).

[bookmark: _Toc130642494]2.	Explanation of the meaning and importance of the Data Mining Cycle with examples.

Data mining is the analyzing process used by companies to turn raw data into information by using software to develop and get statistical data for future use. Businesses can analyze and learn from customers to make effective decisions and change strategies to increase sales and save costs. It can be used for learning about needed customers and detecting fraud too.  This program breaks down connections to what information can be provided or requested. Social media is using data mining technology for their users to generate profit. 
Data mining analyses and explores a large size of information to explore current trends and patterns. First, the collection of data is made and loaded in the data mine. Secondly, store and manage the data in the cloud or private servers. Management teams, analysts, and technology professionals use these data and organize them as required. The end user represents data in graph, table or pie chart format with easy share options. Data mining software follows users’ requests to analyze patterns and relationships to mining data. Any user can mine data by creating information classe (IBM, 2022). 
  Data mining is used in marketing to investigate ever-growing datasets and enhance market segmentation. By analysing the links between consumer criterias like as age, gender, preferences, etc., it is feasible to predict consumer actions in order to design personalised loyalty promotions. In marketing, data mining also predicts which customers are most inclined to withdraw from a service, what interests them depending on previous searches, and what should be included on a mailing list for a greater response rate. In retail,   for instance, supermarkets utilise collaborative shopping habits to detect product linkages and determine how to arrange products in aisles and on shelves. Also, data mining identifies which deals are most appreciated by consumers or boosts sales at the supermarket checkout. In banking, data mining is used to assess market risks better.  It is often used for credit ratings and intelligent anti-fraud systems in order to analyse transactions, buying trends, and consumer financial data. Data mining also enables banks to understand more about habits in order to optimise the return on their marketing initiatives, examine the success of their sales channels, and manage regulatory compliance requirements. 
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