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[bookmark: _Toc34713190]Introduction:

[bookmark: _Int_OmlKwOTp]In this report will be discussed 2 different areas, the first part will be about creating Data Visualisation Dashboard for the following variables: Invoice ID per Total Sales, Gross Margin % per Product Line, Date per Total Sales, COGS per product line, and Product Line per Customer Ratings. The Slicer filter will be used to discuss the most profitable product line by Payment, the performance of branches A, B, and C, and the sales performance by gender. The second part will cover the advantages and disadvantages of SPSS, Excel, Tableau and the Importance of Data Mining Cycle will be discussed. 
The following data will be used:
·       Invoice id: Computer generated sales slip invoice identification number
Branch: Branch of supercentre (3 branches are available identified by A, B and C).
·       City: Location of supercentres
·       Customer type: Type of customers, recorded by Members for customers using member card and Normal for without member card.
·       Gender: Gender type of customer
[bookmark: _Int_VfIIbEZU]·       Product line: General item categorization groups - Electronic accessories, Fashion accessories, Food and beverages, Health and beauty, Home and lifestyle, Sports and travel
·       Unit price: Price of each product in $
·       Quantity: Number of products purchased by customer
·       Tax: 5% tax fee for customer buying
·       Total: Total price including tax
·       Date: Date of purchase (Record available from January 2019 to March 2019)
·       Time: Purchase time (10am to 9pm)
·       Payment: Payment used by customer for purchase (3 methods are available – Cash, Credit card and Ewallet)
·       COGS: Cost of goods sold
·       Gross margin percentage: Gross margin percentage
·       Gross income: Gross income
·       Rating: Customer stratification rating on their overall shopping experience (On a scale of 1 to 10)




[bookmark: _Toc396123012]1. Data Visualisation Dashboards


The following PIVOT Tables and Charts were made using the dataset from the historical sales of a Supermarket and its 3 branches within 3 months in 2019. Both are created with the help of Microsoft Excel, and the purpose of the Pivot Table is to summarise a large amount of data while organising it in a very structured way also into an interactive table. Is a quick method when trying to identify patterns, trends and outliers. (Jelen and Alexander, 2011) 
Screenshots presented in the next pages are for the following variables:
1- Invoice Id per Total Sales
2- Gross Margin % per Product Line
3- Date per Total Sales
4- COGS per Product Line
5- Product Line per Customer Ratings
[bookmark: _Int_2GC6FaP7]For each set of variables is attached a screenshot and given an explanation of what is included in the picture and the steps to achieve the result.

· Invoice ID per Total Sales
[image: ]



All the Invoice IDs together are 346 rows so to have a better-looking table and chart, only the top 10 were selected with a filter. 
To get to this point, the following steps were made:
· Click anywhere on the data and choose the Insert option, then an option “Pivot Chart” appears which allows creating a table on a new worksheet where the data should be structured according to the chosen variables. 
· The next step is to select the variables required, in this situation (Invoice ID and Total Sales) and be moved in their right area (Filters, Legend, Axis and Values).
· When dragged into the area it automatically creates a unique table and chart with the data only for the chosen variables.
· Filtering top 10, on the first row a Filter Icon is projected where the data can be structured in different ways.
As seen on the screenshot the most expensive one was Invoice 860-79-0874 with a recorded sale of £1042.65 followed by 687-470-8271 with a sale of £1039.29.



· Gross Margin % per Product Line
[image: ]
On this screenshot the variables used are Gross Margin % and Product Line.
The exact same steps are followed to get the Pivot Table and chart, but here different variables are chosen to work with.
The chart style here is different to the first one, the “Pie” chart visualisation gives a better understanding of the data in this situation because percentages are involved.
[bookmark: _Int_HtaEoD38][bookmark: _Int_URTT5bEP]To change the Chart Type a right-click on the already existing chart should be made and select the “Change Chart Type” option where a different designs can be selected according to the data to make it look presentable.
On the Gross Margin % per Product Line can be seen how much profit in percentages each product line made.
The Pivot Chart reports that every Product Line has the same Gross Margin %.






· Date per Total Sales
[image: ]

The 3rd screenshot is focused on Date and Total Sales variables and a Linear chart is used, common when working with dates.
It drags the line from the beginning of the period to the end of the period and it shows when there is movement UP or DOWN, in this scenario the Top 20 dates were filtered to have more movement on the chart. The peak point for these three months and the day most sales were made from the supermarket was 03/09/2019 with registered Total Sales of £7474.04.






· COGS per Product Line
[image: ]

This Pivot Chart focuses on the Cost of Goods Sold per each Product Line from recorded sales of the Supermarket in the 3 months.
Again a Pivot Chart is created following the steps
· Full data is selected
· Pivot Chart button from the Insert option
· COGS and Product Line variables selected 
Each chart can be designed to preferred way by simply selecting the chart and chose the Design button up right.
Colours can be changed by simply clicking on one of the columns and it automatically selects all of them and there is a variety of colours to choose from, this can be done to make the final dashboard more colourful and pleasing to the eye.
The highest column is the COGS recorded for Food and Beverages which cost £53,471.28.







· Product Line per Customer Ratings
[image: ]

[bookmark: _Int_lw5Joz8Y]Last but not least, Product line and Customer Rating variables were combined in a Pivot Chart to show results which Product line was the best rated from the customers.
A 2D Chart Type was used for these variables by simply right-clicking and opening the Change Chart type option.
When first creating the Pivot Chart the Rating column will appear with all the ratings combined together, in this scenario we need to find which of the Product Lines was rated the highest from 1 to 10, to do that a right-click on the Rating column should be made followed by the “Summarise Values by” button and click on average which will transform the data.
The screenshot of the Product line Per Customer rating reports that the highest-rated Product Line is Food and Beverages with 7.11 out of 10, followed by Fashion Accessories with 7.02 out of 10.








· Final Dashboard
[image: ]
When all the variables are ready and each of them has its own Pivot Chart, the next step is to create a new sheet to put them all together in one place.
The process to put them in one sheet is simple, first thing to do is open each of the sheets that were made for the Pivot Charts and “Copy” the chart then “Paste” it into the new created sheet specifically for the Dashboard. Make them even and put them close to each other.
From this point when all the Pivot Charts for the variables are ready, the data can be formed by category to give us a better understanding of what we are looking for. For example, with the current data: Most profitable Product Line by Payment, Performance of Branches A, B, and C, Sales performance by Gender. This can be done with the help of Slicer.










[bookmark: _Toc101552309]2. Slicer Filter

[bookmark: _Toc1219250732]2.1 Most profitable product line by Payment

To find the most profitable product line by Payment another Pivot Chart will be created with the following variables: Product Line, Quantity of units sold and Gross Payment then a Slicer will be added to find which Payment method generated the highest profit.
To add a Slicer first a Pivot Chart should be made, after the Chart is moved in the Dashboard sheet the process is to select the Chart and go to the “Insert” option then click on Slicer and select the needed variable, in this case Payment. 
The following three payment methods were available when purchasing from the supermarket:
· Cash
· Credit Card
· Ewallet
The dashboard presents only the most profitable Payment method (Ewallet).
[image: ]
Using Cash, Electronic Accessories is the most profitable with recorded sales of £987.14
Using Credit Card, Food and Beverages is the most profitable with recorded sales of £963.58
Using Ewallet, Home and Lifestyle is the most profitable with recorded sales of £1013.80
Based on the analysis and the help of the Slicer filter, Home and Lifestyle is the most profitable product line using Ewallet. 



[bookmark: _Toc1547127675]2.2 Performance of Branches A, B and C

To track the performance of the branches Pivot Chart was created using both variables: Gross Income and Quantity of units sold, using the Slicer filter and connecting it to the previous chart will show further information on which Product Line made the most gross income and how many units were sold in the best-performed branch.
The dashboard presents only the best performed Branch (C).
[image: ]
Branch C performed the best of all branches with a total gross income of £5265.17 from 1831 units sold. The most successful Product Line for Branch C was Food and Beverages with a gross income of £1131.75 from 369 units sold.
Second place goes for Branch A with a total gross income of £5057.16 from 1859 units sold with the most successful Product Line Home and Lifestyle with a gross income of £1067.48 from 371 units sold.
Last place is Branch B with a slight difference with a total gross income of £5057.03 from 1820 units sold with the most successful Product Line Sports and Travel with a gross income of £951.81 from 322 units sold.




[bookmark: _Toc1092535964]2.3 Sales performance by Gender

 To find out the sales performance by Gender (Male and Female) additional Slicer was created and connections were reported to the Pivot Chart with the following variables: Product Line, Gross Income and Quantity of units sold.

The dashboard presents the sales performance of Males.
[image: ]
Dashboard reports that the total gross income of £7384.94 came from Males and the most preferred Product line for them was Health and Beauty from where the supermarket generated £1458.70 of gross income from 511 units sold.








The dashboard presents the sales performance of Females.
[image: ]
Dashboard reports that the total gross income of £7994.42 came from Females and the most preferred Product line for them was Food and Beverages where the supermarket generated £1579.56 of gross income from 514 units sold.

With the help of the Dashboard and the Slicer filter the outcome is that Females were buying more products from the Males in the last 3 months.

To summarise, Home and Lifestyle was the most profitable product line and customers used Ewallet payment method when purchasing from it. Branch C had the best performance of the rest branches with a total gross income of £5265.17. The bigger amount of the sales was made from Females with a gross income of £7994.42 and the rest £7384.94 from Males.








[bookmark: _Toc728271123]3. SPSS Descriptive Statistics 

Descriptive Statistics is used to describe the data or summarise it in a meaningful way so it can be useful, and all can be done in seconds. (Hinton, Mcmurray and Brownlow, 2014)
Results for Mode, Median, Mean, Range and Standard Deviation for Customer Ratings.

[image: ]

· Mean: The mean is the number, which divides the sum by the number of values. In other words, it means average. The average Customer Rating for the supermarket is 6.97 out of 10.
· Median: When the data is arranged from low to high value, the median is the middle value of the data. The Median of the supermarket is 7 out of 10. (Davis, 2013)
· Mode: This is the value that shows up more frequently. (Kerr, Hall and Kozub, 2003) The supermarket mode is 6 out of 10 which means most of the customers rated 6. 
· Range: It measures the difference between the lowest and highest value. The Range of the supermarket is reported to be 6 out of 10.




[bookmark: _Toc434191199]4. Advantages and Disadvantages of SPSS, Excel and Tableau



[bookmark: _Toc448689725]4.1 SPSS
Advantages:
· It is easy to follow once learned.
· Used in a lot of schools, universities, workplaces and it is possible to be provided for free for those who study or work.
· Reliable and does not require a lot of effort to use the software.
· Perfect for data management.
Disadvantages:
· The license of the software is expensive if not provided by university or workplace.
· Might need training before using the software.
· It can’t be used for a large amount of data.
(Rippey, 2019)

[bookmark: _Toc1502799823]4.2 Excel
Advantages:
· The best way to work with data.
· Once learned which doesn’t take a lot of time and effort, it’s very simple to use it.
· It offers Data visualisation, creating pivot tables, charts and graphs.
· [bookmark: _Int_4j07OqZX]It has formulas for calculations to deal with a large amount of numbers.
Disadvantages:
· Doesn’t offer advanced tools for data analysis.
· [bookmark: _Int_2jZnrPGt]It has less space available and at some point can be difficult to store data.
· Inefficient when adding new data, it has to be added manually and it can take a lot of time because it doesn’t have intuitive form feature.
(HyperOffice Blog, 2021)







[bookmark: _Toc1717218841]4.3 Tableau
Advantages:
· High-level Visualisation, appealing and interactive dashboards with great designs, the best quality so far.
· High performance, it can even handle a big amount of data and it is very reliable.
· [bookmark: _Int_jNCJddJe][bookmark: _Int_EvvWuw7w]It offers a mobile app and it is exactly the same as the desktop one, allows users to use it at any time not only from the computer.
· It has connections with multiple data sources.
Disadvantages:
· Expensive software
· Lack of support after buying their software.
· Learning everything the software offers is quite hard without training, it might take weeks or months.
(Tableau Software Review, 2019)

[bookmark: _Toc1499889674]5. Data Mining Cycle
Data Mining cycle is the process of discovering useful information from a large dataset and turning it into knowledge. It is a complex process because it is dealing with a lot of data and getting the meaningful part only can be difficult, but with some advanced technologies now it makes the work a little easier. For example, using data mining businesses can discover trends and patterns which will help them to apply this knowledge to new situations. Businesses that are successful with their analytic initiatives rely heavily on data mining. Planning strategies or managing operations is more effective when data mining is used, businesses can get a better understanding of their customers, products and markets. (Roiger, 2017)
Data mining is a multi-step process that begins with understanding and defining the problem and then analysing the results.
1. Define and understand the problem: before starting to data mine first has to be addressed a problem to be solved or a goal to be achieved. A perfect example can be, understanding which product is the most sold to customers from the online shop.
2. Data collection: this is the next phase of data mining, and it all comes to collecting data which is relevant to the addressed problem or the set goal to be achieved. Storing the data is also important in the collection process, Excel can be used.
3. Data pre-processing: once the data is collected it’s not in its final form because there could be missing values or mixed information which can affect the final results.
4. Data cleaning: deal with any missing and incorrect data entries.
5. Data integration: combining the data into one file and prepare it for analysis.
6. Modelling: ensure the data is organised, stored and used in the most efficient way. It plays a crucial part in creating a system that helps businesses make data-driven decisions. Businesses can better understand complex patterns and relationships when a good model is created with the data and can use it towards improving.
7. Deployment: once the model is done it is being applied to the business process. (Upwork, n.d.)


Overall data mining is a powerful tool which can give businesses the opportunity to extract knowledge from the data and use it towards the improvement of the organisation, it can be used in Marketing to understand the customers better, Market research and Risk Management.





[bookmark: _Toc766789518]Conclusion
The first part covered the Excel tool and how a simple spreadsheet with raw data can be transformed into Charts and become meaningful data. Several variables were used towards creating the Pivot Chart which reported useful information that can be used by the supermarket owner. An explanation was given for each of the pivot charts, what does it include and how to make it with attached screenshots. SPSS software was used to provide valuable insight for the supermarket to understand how their customers rate them. In the second part advantages and disadvantages of SPSS, Excel and Tableau were discussed and Data Mining Cycle was explained with all the steps required to achieve the best results.
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