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Data analytics and data mining in practice
[bookmark: _Toc130646175]Part 1 
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[bookmark: _Toc130646176]Introduction

The technologies have made tremendous progress in the last few decades, and data storage has become cost-efficient and available to most businesses. Individuals and organisations can easily access the information. Still, the vast amounts of data often need to be organised correctly, are hard to read and can give us hardly any knowledge in its raw form. But thanks to analytical tools such as SPSS and Excel, we can transform the data into an easily readable Dashboard that can provide essential knowledge to the decision-makers in the organisation. This report will organise and utilise the available data using various analytical tools. The dashboard will be based on a Supermarket brand operating in a highly competitive market. As data analysts, we must support the company's management in making the best possible business decisions. (Ishikawa and Nakagawa, 2013)
[bookmark: _Toc130621057][bookmark: _Toc130646177]Data Visualisation Dashboard
[bookmark: _Toc130621058][bookmark: _Toc130646178]
Preparing the data
Our data is raw, unedited and unusable in its current form. It needs to be sorted, rearranged and converted so that the program we will use can process the data and provide the correct conclusions. This is essential because the incorrectly inputted data will, in turn, give us incorrect data. The sales data is stored in two different variants, most of which are in dd/mm/yyyy format, and this is how Excel expects the date to be added. Still, some of the data is in mm/dd/yyyy format and needs to be clarified by the program or considered a date. (Alexander, Kusleika and Walkenbach, 2018)
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We can use Excel’s text to Columns wizard to transform the data to the appropriate format. (Alexander, Kusleika and Walkenbach, 2018)
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And now, all the data is correctly interpreted by excel, and all the functions, formulas, and charts will give us accurate information. (Alexander, Kusleika and Walkenbach, 2018)
[image: ]

Next, we put all of our data in a format that will be easy for us to sort through and that can be used efficiently. We will put all the information in an Excel table.
[image: ]

The numbers on their own in the endless rolls and columns are extremely hard to make sense of, see trends and generate any knowledge. Still, with the help of Excel and its different charts, we can visualise this data and make it accessible and easily understandable to any decision-makers within the business. 

We will begin visualising the data by using one of the most basic analytical tools in excel, the pivot table and a bar chart that visually represents the connection between Invoice ID and Total Sales. (Murray, 2010)
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[bookmark: _Toc130621059][bookmark: _Toc130646179]Invoice ID per Total Sales
By clicking the pivot chart button in Excel while the table with information is selected, we can create our pivot table in a new sheet, we are given the option of using all the columns of the main data sheet, and we can place them in the rows, values, columns and filter tabs of the pivot table. In this example, we will place the Invoice ID and Total in the Rows and Column tabs, respectively. (Murray, 2010)
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The pivot table shows us the Total price of each Invoice, and the bar chart that I have chosen makes it easy to see what the average amount of an invoice is as well as both extremes in terms of the value of the invoices. Customers rarely purchase goods over £800 and never exceed the £1200 mark.  Most Invoices are totalling less than £400.
[bookmark: _Toc130621060][bookmark: _Toc130646180]Gross Margin % per Product Line
To understand what gross margin percentage we have for the different products in the Supermarket, we will use a pivot focusing on the Gross Margin % and Product Line column of the data sheet. 
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Again, understanding the function of the program we are using is essential, and in this case, the automatic settings of Excel need to be fixed in our favour. When we place the Product line in the Rows section, the Gross Margin % in the Values section excel automatically calculates the sum of all Gross Margin percentages, which will not represent our gross margins. Instead, we must change it to an average gross margin percentage. (Murray, 2010)
Looking at the Column chart, it is now crystal clear that the Gross Margin % is the same throughout the whole product range of the supermarket. This rather worrying discovery suggests that the pricing in the business needs to be done correctly. There should be a more focused and individual approach to each item in stock, as some can be sold at a higher price and still attract customers and, in turn, generate a higher Gross Margin percentage.
[bookmark: _Toc130621061][bookmark: _Toc130646181]Date per Total Sales
Let’s examine the total daily sales for the three months. Again, we will use a pivot table to represent the date column of the main data sheet and the sum of total sales for that particular day. To visualise the results, we will use a line chart. (Alexander, Kusleika and Walkenbach, 2018)
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It is visible that the line is very hieratic and this indicates that the total sales per day vary greatly, there are some particularly bad days for the business where the total sales for the day don’t even reach £1000 but days with total sales topping £6000 are also scarce. The hieratic nature of the line is worrying as it suggests the business doesn’t have a consistent flow of sales. It will be hard for decision-makers to plan future business moves without constant cash flow. 
[bookmark: _Toc130621062][bookmark: _Toc130646182]COGS per product line
To help us understand the business further, we will look at the cost of goods sold for every product line available in the supermarket.
We will use a pivot chart and place the Product line in the Axis section and the Sum of COGS (Cost of goods sold) in the values. 
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Previously we understood that all product lines have the same gross margin percentage. Therefore, the product line that generates the most COGS will also generate the highest gross income. The column chart reveals the lowest COGS for the Health and beauty line products. Significantly lower than all the other product lines. Decision-makers can easily see that these products are not selling as well as the others and can take measures to make them more attractive to buyers, reconsider the pricing and the general marketing strategy for this particular range of products. The food and beverages line, on the other hand, has the highest cost of goods sold and, in turn, generates the highest gross income for the business. Managers can maximise this profit by increasing the profit margin percentage on the items in this range. 

[bookmark: _Toc130621063][bookmark: _Toc130646183]Product line per Customer Ratings
Next, we will look at the customer rating for each business product line. We will use a pivot table and a column chart to graphically represent how each product line is graded according to the customers. 
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Again, when placing the rating in the values section, excel gives us a sum of the rating by default which does not represent what we are looking for in the graph. Instead, we want to see the average rating of the products. (Alexander, Kusleika and Walkenbach, 2018) 
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The “Home and lifestyle” and “Home and Beauty” product lines are receiving the worse reviews from the business’s entire product range. We also noticed in the previous chart that these two product lines generated negligible sales and income. The customers are certainly not happy with the products in this range, and the management of the supermarket should aim to understand and improve customer satisfaction with these products and increase sales and income. 
[bookmark: _Toc130646184]Slicers
Next, we will use a slicer to separate the available information by the payment type by clicking on the insert tab, slicers and selecting the required slicer. (Murray, 2010)
[image: ]

For the main dashboard, I would repeat the same procedure and generate a slicer for gender, month, payment and branch so that we can dive deeper into analysing the business. It is essential to go to slicer options and report connections to make sure our slicers affect all the required tables and charts so that we can see the effect. 
[bookmark: _Toc130646185]Trend line
Finally, we will use excel to create a trend line and help us forecast the total sales for the coming month. After completing the desired pivot chart, we click in the corner of the chart and select a linear forecast for each branch. (Nugus, 2009)  
[image: ]
[bookmark: _Toc130621064]It is now visible that the trend line is facing downward, and the forecast is for decreased total sales in the upcoming month. The business should try and counter this process and get the company back on track to increase sales and profit. Using the slicers and tables, it’s easy to see which product lines are doing poorly and focus on improving the sales of those products. (Nugus, 2009)  
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By examining the completed dashboard, each branch's performance is similar throughout the three months, at roughly 33% contribution to the total income. The sales by gender are also mostly equal for both sexes; significant differences can be seen in the total sales if the gender slicer is used; for example, male customers in branch A show a substantial increase in sales, and the forecast looks very optimistic. 
[image: ]
The company’s management should aim to understand the reasons behind this increase and implement the model across the whole range of products. 

[bookmark: _Toc130646186]SPSS
 
[bookmark: _Toc130621065][bookmark: _Toc130646187]Importing data
To start off using the SPSS software, we need to input the raw data. Once we have transferred it into SPSS, we can start with basic statistical tools like Mode, Median, and Mean.
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We want to analyse the customer rating because it is a continuous variable, meaning it can be any number between a specific range, in this example, 1 through 10. With variables like this, we should avoid using simple frequencies and instead focus on Mode, Median, Mean, Range and Standard Deviation. We do this by clicking on statistics and selecting all the required statistical reports. We will do it all at once for this example and interpret the information afterwards. (Pallant, 2020)
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I would also like to have a visual representation of the analysis and will click on “charts” and select a histogram with the addition of a standard curve on the histogram. (Pallant, 2020)
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And by clicking on OK, we get the Statistical analysis in the Output Statistic Viewer of SPSS. (Hinton, McMurray and Brownlow, 2014)
[image: ]
And further down, we can see the Histogram with the standard curve on top of our data.
[image: ]
After examining the data, we see the mean equals 6.973, representing the average customer rating the business has received. And going further to the Median, which is very close in value at 7, tells us that our data is not set across all ten possible customer ratings but rather on the top end of the range, and the distribution is pretty symmetrical. The mode analysis tells us that the business receiving a customer rating of 6 is the most frequent. We can also notice that the standard deviation is relatively high at over 1.7, meaning that the customer rating is dispersed in relationship to the mean of 7. We have similar amounts of customer ratings throughout the range. Furthermore, looking at the range of 6, we can also notice the Supermarket is again scoring customer ratings on the higher part of the range from 4 through 10. Looking at the Histogram, we can visually confirm that the business has not received any abysmal customer reviews, and the lowest rating is 4. However, in the range, we have received a relatively even number of reviews throughout the range, and the data is very spread out. 
[bookmark: _Toc130646190]Conclusion
The data we started with, which was almost impossible to make sense of, is now turned into essential knowledge that can support decision-makers within the company to increase sales and counter the negative trend for total sales. Numerous issues were extracted from the data, such as bad practices in product pricing, low gross margin % and low sales figures for product lines. Along with the problems we discovered some possible reasons for the poor performance of the Supermarket, mainly poor customer rating and lack of consistency in the daily sales. The managers within the company can now work toward tackling those issues, and future business decisions will be based on factual information. 
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Part 2 

[bookmark: _Toc130646192]Introduction
Vast amounts of data are collected by businesses continuously, but If all this data is stored just stored, it will not benefit the enterprise. Instead, we can implement analytical software that will help decision-making within the industry, generate better-informed marketing decisions, see ongoing trends and make accurate forecasting predictions. Visualising the available data will help managers draw conclusions and interpret the seemingly endless datasets in seconds. (Taniar, 2008) There are various analytical tools, but which is best for our business? We will look at some of the advantages and disadvantages of some of the most popular analytical tools, SPSS, Excel and Tableau, and the importance of data mining and provide some practical, real-world examples. 

[bookmark: _Toc130646193]Excel

[bookmark: _Toc130646194]Advantages 
Excel is one of the most commonly used software for beginners in the data processing. The first steps of data analysis are made even easier with the vast availability of tutorials and information about the different functions of the program. Excel has various tools that simplify data analysis, such as pivot tables and charts; thanks to those, we can summarise large amounts of data in seconds. There are also many available charts and graphs, both simple two-dimensional and more complex three-dimensional, that can visually represent the relationship between different columns in the data. Furthermore, Excel is excellent at analysing trends and forecasting future performance based on available data. (Nugus, 2009)
[bookmark: _Toc130646195]Disadvantages
However, nowadays, data analysis is a team effort, and this is one of the areas for improvement of excel for professional use; the program is not made to be used by large teams and sharing the information across the company might prove difficult. The spreadsheet resides on the local machine, and collaboration with a team could be more efficient. To further prove that Excel is not made to be used by large companies, there is a limit on the number of rows, which might prove problematic if the business requires the visualisation of large datasets. (Nugus, 2009)

[bookmark: _Toc130646196]SPSS
[bookmark: _Toc130646197]
Advantages
The advantage of analysing data with SPSS is the ease of use for the researcher, the standard analytical tools built into the software, and the time and knowledge required to analyse the data is less than other statistical software. (SPSS Statistics - Overview, no date) A robust suite of SPSS processing and interpreting complex data and arranging it systematically is something that we will need help to achieve with Excel, for example. Also, SPSS stores the data to be accessed efficiently, and we can analyse large data sets in seconds. Moreover, the output of SPSS analysis can be obtained graphically so that the end user can interpret the results more effectively; therefore, SPSS can be beneficial for concluding the analysis. (SPSS Statistics - Overview, no date)
[bookmark: _Toc130646198]Disadvantages
SPSS is a professional-grade software, and the need for more interpretation of the complex results can be considered a negative. This, therefore, leaves the interpreting solely to the researchers and for someone just starting with data analysing, it might prove difficult. (Pallant, 2020) Professional-grade software also comes at a price; the software is expensive, and a subscription is required. Other software like Excel comes at a lower price and is part of most companies’ Microsoft Office pack for other business activities. (SPSS Statistics - Pricing, no date)
[bookmark: _Toc130646199]Tableau
[bookmark: _Toc130646200]
Advantages
When considering Tableau for data analysis within a business, we should know that the software is designed as a data visualisation tool. Therefore, it can create dashboards that deliver visual insights that would be otherwise hard to derive. And while Excel provides similar functions with its Pivot charts, Tableau is much more focused on the dashboards and, therefore, easier to use for this specific purpose. (SPSS Statistics - Features, no date)
[bookmark: _Toc130646201]Disadvantage
The limiting factor with Tableau software is the conditional formatting and the 16 columns maximum per table. Furthermore, the raw data must be processed in most cases before any analysis can be done correctly. Tableau is very basic in data cleansing, and most professional Data analysts will require a different program to process the data before it can be imported into Tableau. And Finally, Tableau is also a reasonably expensive software to use as a company; At the same time, a single user can access it online for a fraction of the cost; an enterprise must pay a monthly subscription of £56 per user. (Pricing for data people, no date)
[bookmark: _Toc130646202]
The meaning and importance of Data Mining
Data mining is analysing and interpreting vast data datasets to extract or “mining” helpful knowledge to support the company in revealing trends, solving problems and evaluating risks. In recent years understanding how to make the most out of data has been a desire by most companies. (Azevedo, 2014) The reality is that there are vast amounts of data, but with statistical analysis and data mining, the business can see valuable patterns and trends in large datasets. Applications of data mining and data analysis applications are numerous, and they can benefit businesses in any sector; as long as there is data, we can always draw insights. If we consider a sales department and collect information on every purchase, we can use data mining to understand customer behaviour and craft our products accordingly. Further data mining can be used to evaluate the decision to change the product range, create a marketing strategy for new products and monitor performance. (Attewell and Monaghan, 2015)

[bookmark: _Toc130646203]Conclusion
In conclusion, statistical data analysis is a secret weapon that helps companies make informed decisions, influence sales and create better marketing strategies. Data mining and statistical analysis are not reserved for just large enterprises; they should be understood and utilised by companies of all sizes. Decision-makers within the business should analyse data regardless of the size of the enterprise. Small or large, there is software that will be suitable. Every one of the Analytical tools considered above has advantages and shortcomings compared to the others, so the perfect tool for the business needs to be carefully selected. 
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12 529-56-3974 B Mandalay Member Male 2019 17:03 Cash 102.04
. f Frequencies Percentages
13 365-64-0515 A Yangon  Normal Female ¥ Display freq 2019 10:25 Ewallet 234.75
14 |252-56-2699 A Yangon Normal  Male 2 ? Cancel | Continue oK 2019 16:48 Ewallet 431.90
15 829-34-3910 A Yangon Normal  Female 2019 19:21 Cash 713.80
16 |299-46-1805 B Mandalay  Member Female |Sports and travel D B[TZ8160] 590.4360]  01/152019 16119 Cash s62.32
17 656-95-9349 A Yangon Member Female | Health and beauty 68.93 7 24.1255 506.6355 03/11/2019 11:03 Credit card 482.51
18 765-26-6951 A Yangon Normal Male Sports and travel 72.61 6 21.7830 457.4430 01/01/2019 10:39 Credit card 435.66
19 329-62-1586 A Yangon Normal Male Food and beverages 54.67 3 8.2005 172.2105 01/21/2019 18:00 Credit card 164.01
20 319-50-3348 B Mandalay Normal Female Home and lifestyle 40.30 2 4.0300 84.6300 03/11/2019 15:30 Ewallet 80.60
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K3 - S | 03/08/2019 v
A | B | ¢ | b | E| F | 6 | w [ v | K | L| M | N | o | P |a| R | s | T | u [«
1 [Invoice ID[ - |Bran ~ | City [~ |Customer ty( - |Gend - | Product line ~ | Unit pril ~ | Quant{ - | Tax 5% - | Total [~ [Date [~ |Tim ~|Payment - |cogs [~ | gross margin percenta( - | gross incor! - | Ratil ~
2 |750-67-8428 A Yangon  Member Female Health and beauty 746 5] SortAtoz 13:08 Ewallet | 522.83 4.761904762 261415 9.1
3 |226-31-3081 Naypyitaw Normal Female Electronic accessories 1527 5,171, 4 |10:29 cash 76.4 4.761904762 382 96
4 |631-41-3108 A Yangon  Normal Male  Home and lifestyle 263 13:23 Credit card | 324.31 4.761904762 162155 7.4
5 123-19-1176 A Yangon  Member Male  Health and beauty 58 oty Color > 120:33 Ewallet 46576 4.761904762 23288 8.4
6 [373-73-7910 A Yangon  Normal Male  Sports and travel 86.3 10:37 Ewallet  604.17 4.761904762 30.2085 5.3
7 |699-14-3026 Naypyitaw Normal Male  Electronic accessories  85.3 18:30 Ewallet  597.73 4.761904762 29.8865 4.1
8 |355-53-5943 A Yangon  Member Female Electronic accessories  68.8 14:36 Ewallet  413.04 4.761904762 20652 5.8
9 |315-22-5665 C Naypyitaw Normal Female Home and lifestyle 735 11:38 Ewallet 735.6. 4.761904762 36.78 8
10 665-32-9167 A Yangon  Member Female Health and beauty 362  Textfilters > |17:15 Creditcard  72.52 4.761904762 3626 72
11692-92-5582 B Mandalay Member Female Food and beverages 548 [Searcn () D] | 13:27 Creditcard 164.52 4.761904762 8226 59
12 351-62-0822 B Mandalay Member Female Fashion accessories 14.4 18:07 Ewallet 57.92 4.761904762 2896 45
13 529-56-3974 B Mandalay Member Male  Electronic accessories  25.5 | | 1703 cash 102.04. 4.761904762 5102 68
14 365-64-0515 A Yangon  Normal Female Electronic accessories  46.9 10:25 Ewallet  234.75 4.761904762 117375 7.1
15 252-56-2699 A Yangon  Normal Male  Food and beverages 431 February 16:48 Ewallet 431.9 4.761904762 21595 8.2
16 829-34-3910 A Yangon  Normal Female Health and beauty 713 March 19:21 Cash 713.8 4.761904762 3569 5.7
17 |299-46-1805 B Mandalay Member Female Sports and travel 93.7 April 16:19 Cash 562.32 4.761904762 28116 4.5
18 656-95-9349 A Yangon  Member Female Health and beauty 68.9 11:03 Credit card  482.51 4.761904762 241255 4.6
19 765-26-6951 A Yangon  Normal Male  Sports and travel 726 10:39 Credit card  435.66 4.761904762 21783 6.9
20 329-62-1586 A Yangon  Normal Male  Food and beverages 54.6 18:00 Credit card 164.01 4.761904762 82005 8.6
21319-50-3348 B Mandalay Normal Female Home and lifestyle 40, 15:30 Ewallet 80.6 4.761904762 403 44
22 [300-71-4605 C Naypyitaw Member Male  Electronic accessories  86.0 o concel || 11:24 Ewallet 430.2 4.761904762 2151 48
23 (371-85-5789 B Mandalay Normal Male  Health and beauty 87.9 10:40 Ewallet  263.94 4.761904762 13197 5.1
24(273-16-6619 B Mandalay Normal Male  Home and lifestyle 33.2 2 332 69.72/3/15/2019 12:20 Creditcard  66.4 4.761904762 332 44
25 |636-48-8204 A Yangon  Normal Male  Electronic accessories  34.56 5 864 18144 2/17/2019 11:15 Ewallet 172.8 4.761904762 864 99
26 [549-59-1358 A Yangon  Member Male  Sports and travel 88.63 3 13.2045 279.1845 03/02/2019 17:36 Ewallet  265.89 4.761904762 13.2945 6
27 227-03-5010 A Yangon  Member Female Home and lifestyle 52.59 8 21.036 441.756 3/22/2019 19:20 Credit card 420.72 4.761904762 21.036 85
28 |649-29-6775 B Mandalay Normal Male  Fashion accessories 33.52 1 1676  35.196 02/08/2019 15:31 Cash 33.52 4.761904762 1676 6.7
29 189-17-4241 A Yaneon  Normal i 8.767 7.7 2
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1 [invoice ID[~ | Bran[3 Date |7 |Tim - | Payment - | cogs -  gross margin percenta ~ | gross incorf - | Ratil -
2 |750-67-8428 A 4| [01/05/2019|13:08 Ewallet  522.83 4.761904762 261415 9.1
3 |226-31-3081 C |03/08/2019(10:29 Cash 76.4 4.761904762 382 96
5 |123-19-1176 A [1/27/2019 (20:33 Ewallet  465.76 4.761904762 23288 8.4
6 [373-73-7910 A |02/08/2019(10:37 Ewallet  604.17 4.761904762 30.2085 5.3
7 |699-14-3026 C B/25/2019 [18:30 Ewallet  597.73 4.761904762 29.8865 4.1
8 [355-53-5943 A [2/25/2019 [14:36 Ewallet  413.04 4.761904762 20652 5.8
9 [315-22-5665 C | [2/24/2019 [11:38 Ewallet 735.6 4.761904762 36.78 8
10 [665-32-9167 A |01/10/2019(17:15 Credit card  72.52 4.761904762 3626 72
11 [692-92-5582 B 2/20/2019 [13:27 Credit card 164.52 4.761904762 8226 59
12 [351-62-0822 B |02/06/2019| 18:07 Ewallet 57.92 4.761904762 2896 45
13 [529-56-3974 B = 103/09/201917:03 Cash 102.04. 4.761904762 5102 68
14 [365-64-0515 A 02/12/2019(10:25 Ewallet  234.75 4.761904762 117375 7.1
15 |252-56-2699 A Cancel S et~ [02/07/2019| 16:48 Ewallet 431.9 4.761904762 21595 8.2
16 [829-34-3910 A Yangon  |Normal [Female Healthand beauty | 71.38] 10/ 35:69]  749.49[3/29/2019 |19:21 Cash 713.8 4.761904762 3569 5.7
17 [299-46-1805 B Mandalay Member Female Sports and travel 93.72 6 28116 590.436|1/15/2019 |16:19 Cash 562.32 4.761904762 28116 4.5
18 [656-95-9349 A Yangon  Member Female Health and beauty 68.93 7 24.1255 506.6355(03/11/2019(11:03 Credit card 482.51 4.761904762 241255 4.6
20(329-62-1586 A Yangon  Normal Male  Food and beverages 54.67 3 82005 172.2105|1/21/2019 |18:00 Creditcard 164.01 4.761904762 82005 8.6
21(319-50-3348 B Mandalay Normal Female Home and lifestyle 403 2 403 84.63|03/11/2019|15:30 Ewallet 80.6 4.761904762 403 44
22(300-71-4605 C Naypyitaw Member Male  Electronic accessories  86.04 5 2151  451.71(2/25/2019 |11:24 Ewallet 430.2 4.761904762 2151 48
23(371-85-5789 B Mandalay Normal Male  Health and beauty 87.98 3 13197 277.137|03/05/201910:40 Ewallet  263.94 4.761904762 13197 5.1
24(273-16-6619 B Mandalay Normal Male  Home and lifestyle 33.2 2 332 69.72[3/15/2019 |12:20 Creditcard  66.4 4.761904762 332 44
25636-48-8204 A Yangon  Normal Male  Electronic accessories  34.56 5 864  181.44(2/17/2019 |11:15 Ewallet 172.8 4.761904762 864 99
27(227-03-5010 A Yangon  Member Female Home and lifestyle 52.59 8 21.036 441.756(3/22/2019 [19:20 Credit card 420.72 4.761904762 21.036 85
28649-29-6775 B Mandalay Normal Male  Fashion accessories 33.52 1 1676  35.196|02/08/2019|15:31 Cash 33.52 4.761904762 1676 6.7
29189-17-4241 A Yangon  Normal Female Fashion accessories 87.67 2 8767 184.107|03/10/2019|12:17 Creditcard 175.34 4.761904762 8767 7.7
30145-94-9061 B Mandalay Normal Female Food and beverages 88.36. 5 2209  463.89(1/25/2019 [19:48 Cash 2418 4.761904762 2209 9.6
31(848-62-7243 A Yangon  Normal Male  Health and beauty 24.89 9 11.2005 235.2105(3/15/2019 [15:36 Cash 224.01 4.761904762 11.2005 7.4
2 1871-79-8483 B Mandalav Normal |2/25/2019 | i 23.5325 4.8 ~
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