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Part 1 Supermarket Sales Data Analysis

Introduction
[bookmark: _Int_8UlzOcCz]Every day, supermarkets generate huge amounts of data on customer behaviour, transactions, and stock levels. By analysing this data, patterns and trends in customer behaviour, product performance or purchasing patterns can be tracked. This analysis can help make pricing strategies, marketing campaigns and improve inventory management.
This report aims to present an analysis of a set of historical sales data for a particular supermarket, covering three branches over three months.
It will consist of two parts:
First part is business analysis of the supermarket data.
The purpose of the first part is to analyse all the data to help managers make informed decisions.
For this purpose, will be created a Data Visualization Dashboard using some Excel functions such as: Pivot tables, IF, charts, and graphs. This Dashboard will present relationships between different variables from the database. Through the resulting graphs and charts and using slicers and filter links to comment on the most profitable product line, the performance of the three branches and sales by gender.
Using SPSS software, the mode, median, mean, range, and standard deviation for customer ratings will be calculated and explained.
Second part will discuss advantages and disadvantages of some business intelligence analytical tools like Excel, SPSS and Tableau with practical examples and meaning and importance of Data Mining Cycle.





Main Body
Data Visualisation Dashboard
Today, the key to making the right business decisions is understanding data. To achieve this, the necessary data must be found and presented in an easy-to-understand format. The way to present the data in a comprehensible format is to create a dashboard that visualizes all the data in one place. The dashboard presents disparate but related information in a form that is easy for the user to understand. Dashboards are highly customizable, they include different data from different periods and allow the user to understand what has happened, what may happen in the future, and this indicates what action to take. By using tables, charts, and graphs it is easy to understand the story it tells (What is a dashboard?).

(a) Dashboard creation

[image: ]
In this Dashboard I created the charts and graphs of relationships between some of variables from Supermarket sales Excel dataset. 
First chart I created is at relationship between Invoice ID per Total Sale.
[image: ]
First, I go to insert and choose PivotTable new worksheet, after that I choose two variables Invoice ID and Sum of Total (Total Sales)
[image: ]

[image: ]
I choose type of chart and create chart; in this case I have chosen Clustered Column chart.
[image: ][image: ]
Second chart that I created is for Gross margin% per Product line.
I open Pivot table chart and choose two variables Production line and Sum of gross margin and create a Bar chart.
[image: ]
After that I create Line chart for relationships for Date per Total sales.
[image: ]
After I created a Pie chart for relationship between COGS and Production Line
[image: ]
Next, I created 3D Stacked Column chart for Product Line per Customer Ratings
[image: ]






(b) Slicers and Filter Connections on the Dashboard

Slicers are visual tools for filtering pivot tables. They can be arranged anywhere on the screen. Slicers contain buttons that can be used to filter pivot tables. They also show the current filtering status, so it's easier to understand what exactly is being displayed (JELEN, 2017)
I made Slicers and filter connections to filter and analyse the data from Dashboard.
Here I made Slicers for Branch, Gender, Product Line, Payment, and Gross Margin.

[image: ]
[image: Graphical user interface

Description automatically generated with medium confidence]

After that I reported connections of these slicers to all charts on the Dashboard.
[image: ] 

   (i) Most profitable product line by payment.
[bookmark: _Int_j4NoONHS]Based on the fact that the gross margin measures the profitability of the product line and using slicers and connections we can see that the most profitable product line by cash payment is Electronic Accessories.
[image: ]

The most profitable product line by credit card payments is Food and Beverages.
[image: ]
Most profitable Product Line by EWallet payments is Fashion Accessories.
[image: ]
 

  (ii) Performance of Branches A, B and C.
Measuring the performance of branches using revenue like a key performance indicator, we can see that branch C has the best performance, following by branch A and branch B that have similar performance indicators.
[image: ]
  


 (iii) Sales performance by Gender.
Using revenue like a performance indicator, we can see that Female’s sales performance is higher than Male’s sales performance overall. 
[image: ]
Using filter connections, and connect sales performance by gender per branch we can see that female performance is higher for branch C, and male performance is higher for branch B.
[image: ]
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 (c) SPSS/Mode, Median, Mean, Range, Standard Deviation for Customer Ratings.
Mode, range, mean, median, and standard deviation are statistical measures, they describe the central tendency, variability, and distribution of data.
The mode is the value that most frequently occurring in a set of data.
The median is the middle value in an arranged in order data set.
The mean is the average of all the values in a data set.
The range is the difference between the largest and smallest values in a data set.
The standard deviation measures the spread of the data set around the mean.
To prepare these measures, first we must import data from Supermarket Sales Excel file into SPSS table.
For this purpose, we go File- Import Data - Excel

[image: ]
After that we go to Analyse – Descriptive Statistics – Frequencies.
[image: ]
We choose Rating and move it right to Variables and press Statistics.

[image: ]
On the Statistic we tick all the measures that we need to calculate- Mode, Median, Mean, Range and Standard Deviation and press continue.
[image: ]
The statistic is ready.
[image: ]
This statistic show:
The mean value is 6.97, which describes the central tendency in the customer rating. Since the maximum rating is 10, the central tendency is closer to the maximum.
Median describes the typical value in a data set, and a value of 7 indicates that the typical value is high.
Mode shows that the most common rating value is 6, which indicates that many customers gave a rating of 6 out of a possible 10.
Range, as a measure of spread, shows how much the data varies in a rating data set. A value of 6 for range indicates a larger range of values.
The standard deviation shows how much the values in the rating differ from the mean value, since the standard deviation is 1.71 it shows that most of the values are clustered around the mean and the spread is narrower. Which means that most customers gave a rating close to 6.97.







Conclusion
Part 1


In conclusion, we can see how much the Dashboard is useful for business leaders. The dashboard shows important business indicators in real time, such as sales, customer rating, profitability, performance, customer preferences, customer acquisition and others. By seeing this data in a concise and clear Dashboard format, managers can track trends and make the right informed decisions. Dashboard data analysis has many benefits for business, it can lead to increased efficiency, more accurate forecasting, improvement of the decision-making process.














Part 2
Business Intelligence tools and Data Mining Cycle
   
 a) Advantages and Disadvantages of using SPSS, Excel, and Tableau.
The use of business intelligence is essential for business, giving organizations accurate information about their operations and allowing them to make informed decisions and gain a competitive advantage.
SPSS
SPSS is a statistical package enabling regression frameworks, statistical tests, factor analyses and correlations.
SPSS is a powerful statistical tool applicable to the analysis of copious amounts of data. It has many tools that can be used to analyse structured and unstructured data. 
SPSS has several advantages:
· It is convenient and easy to use and can be used by people without special programming knowledge.
· Good for complex statistical analysis.
· Handles large datasets more efficiently than Excel.
· [bookmark: _Int_pzs3oKgi]It has a wide range of functions for analysing different types of data, such as regression analysis, inferential statistics, factor analysis and several other functions and procedures. 
· It is reliable and has been tested by a wide range of users.
SPSS as a comprehensive tool for data analysis has some disadvantages:
· Modelling support is slower compared to some other tools. 
· SPSS is more difficult to customize and less flexible. 
· Some procedures like cross-validation are missing. 
· Not as widely available as Excel.
· SPSS is a software package that is expensive to purchase, and this may limit its users.
· Data visualization options are limited, and this prevents the data from being visualized in an attractive way (Slater et al., 2017). 
Practical examples of using SPSS:
SPSS can be used to do a regression analysis of the relationship between variables. This can be used to forecast sales based on marketing spend or customer satisfaction based on product features. 
Factor analysis can be used in market research to discover what are the drivers of customer satisfaction.
Through cluster analysis, individual data can be grouped into clusters, and this can be used, for example, in market segmentation based on customer behaviour or preferences.
Excel
Microsoft Excel is a spreadsheet software where data can be entered to be analysed. Excel is also used to create graphs and charts and complex calculations.
Excel has its advantages and disadvantages.
Here are some of its advantages:
· Easy to use and widely available. 
· Excel tables are easy to create, dynamic and have calculated columns. 
· Excel is a well-known software product; many people are familiar with it, and this makes it easy to use. 
· A large amount of data can be saved and used anywhere on Windows, Mac, or iOS. Information can be shared via email. 
· In Excel, there are many templates for different tables, and several tables can be saved in one file. 
· Excel is flexible because it allows a wide range of analysis to be performed, as well as simple and more complex calculations. It is also an inexpensive product included with Microsoft Office (Rehman, 2022).
Disadvantages of Excel:
· It has basic statistical functions but does not have any advanced functions like in SPSS. 
· Limited ability to perform advanced statistical analysis compared to SPSS.
· Limited capability for complex data analysis compared to SPSS.
· Data visualization options are limited. 
· Excel is prone to viruses, difficult to learn, and finding errors is difficult.
Practical examples of using Excel:
Through Excel, sales can be tracked by region or by product, average values can be calculated, and this data can be analysed to inform marketing strategy or product pricing decisions.
Excel can be used to create spreadsheets to calculate financial ratios and analyse financial statements.
Using Excel, users can create charts and pivot tables to identify patterns and trends.
Tableau
Tableau is a business intelligence software that creates interactive dashboards that can be managed with just a few clicks. In Tableau, correlations are differentiated by labels, shapes, size, and colour, giving the user context as they explore on a granular level. 
Advantages:
· Tableau has a reporting feature, allowing the dashboard to be customized. 
· Tableau has the capacity to process enormous amounts of data.
· Powerful data visualization capabilities compared to limited data visualisation of Excel and SPSS
· Allows for interactive exploration of data.
· Good for creating dashboards and reports.
· Integrates with other software tools.
Disadvantages:
· Tableau does not have the ability to query data, it lacks a function to automatically refresh reports. 
· The conditional formatting option has not been well received by users. 
· Expensive compared to Excel. (Simplilearn, 2023)
Practical examples of using Tableau:
Through Tableau, sales data can be visualized, and customer behaviour can be studied.
Through Tableau, marketers can visualize social media engagement, website traffic to help them make decisions for their companies. 
Tableau allows financial analysts to trend financial data. This can help them make informed budgeting decisions.
In summary, Excel is best suited for simple calculations, SPSS for complex statistical analysis, and Tableau for data visualization and creating interactive dashboards.


б) Data mining cycle
The data mining cycle is a process of discovering patterns in data. The extraction process itself is semi-automatic or automatic. The patterns themselves must be meaningful extracted from large data sets so that they lead to some advantage. An example of such an advantage is an economic advantage. Using useful models, predictions can be made on raw data (Witten et al., 2017).
Data mining is the process of collecting, sorting, and analysing data, building models for inductive learning, choosing practical solutions and actions based on the acquired knowledge (Vercellis C.,2009).
Data mining cycle includes various techniques and approaches such as statistical analysis, machine learning and data visualization. It is a process consisting of several steps such as data collection, its preparation, modelling, and implementation. Data mining is a valuable tool used by researchers, businesses, and other organizations to extract valuable information from their data to help make informed decisions (Witten et al., 2017).
Data mining cycle examples:
In retail, data mining can be used to segment customers by analysing demographics and buying behaviour. Thus, the marketer can monitor patterns and preferences and use this information in his marketing campaigns, as well as take actions for better customer satisfaction.
Through data mining, banks and various financial services can detect fraudulent transactions. By analysing transaction data, banks track various anomalies that can point them to fraud and take proactive measures.
In healthcare, data mining can be useful for analysing patient data and observing patterns to improve patient outcomes. Through these models, risk factors for certain diseases can be tracked and personalized treatment plans can be created.
Data mining plays a critical role in extracting knowledge from databases and using that knowledge to make informed decisions. In this way, organizations can use their data to gain a competitive advantage in their industry.
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