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[bookmark: _Toc535088575]Introduction 

Tableau is a business intelligence and data visualisation tool that can be used to analyse and display data [1].  
Data analysis and data mining is a business tool that interacts with different parts of the business to explore vast amount of data [2].  Data mining can be used to learn about the market and customers to by pulling it together in a visual format.  
Data mining can also be used to understand the customer, it can help to;
· Understand what the customer is doing
· What the customer has done in the past
· Learn from what is remembers
· Act on what it has learned to make customers more profitable [2].
The aims and objectives of this report is to analyse the sales data at Adventureworks to carry out data analysis and data mining to review sales activity and to investigate whether sales in the company are doing well or not so well and to recommend sales initiatives to increase sales for the company.

[bookmark: _Toc535088576]Data Analysis and Data Mining

The Adventureworks sales database contains data that can be analysed and visualised using tableau.  The Adventureworks data source has been imported into Tableau to visually demonstrate sales activity of the company.

Figure 1 shows the significant categories and subcategories of items sold by Adventureworks and filtered by country of the US.  
The dataset in figure 1 is the sub total of sales orders taken from the sales order header measure.  This is a complex dataset and there is a very long list of dimensions and measures available.  However, there is no profit and loss measure available within the set to be analysed.  This is an important measure to highlight the profit and losses that Adventureworks has made from 2001 to 2004.  The profit and loss can also be used for future forecasting of sales.  This is a useful tool for planning within a company.  It helps to know what products are doing well and to boost advertising and sales initiatives if sales are dropping in certain areas.
The significant categories of sales within this dataset are the bikes, particularly road bikes. But it also includes mountain bikes and touring bikes.  The significant subcategories within the dataset are from jerseys within the clothing category and also road frames and mountain frames within the component categories.  Other component subcategories are not selling very well and are much lower in sales numbers.
All accessories other than helmets do not sell very well with particularly low sales numbers.

[bookmark: _Toc535155301]Figure 1 - Category and subcategory of sales orders
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The dataset in figure 2, shows that the top 3 sales income is from the bike’s category.  The bikes category includes mountain bikes, road bikes and touring bikes.  This is likely to be because they are the most expensive products that are sold by Adventureworks.  
The significant sales of subcategories are on mountain frames and road frames within the component’s category.  Again, these are likely to be more expensive subcategories than the others and would generate more income.  

[bookmark: _Toc535155302]Figure 2 - Category and subcategory - total sales
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Sales over time in figure 3 shows that from 2001 to 2004 the total due to Adventureworks of the significant category of mountain bikes peaked in 2002 to 200m but has significantly dropped in 2004 to 100m, despite the introduction of sales of touring bikes. 
The significant subcategory of road frames and mountain frames has also peaked in 2002 and has reduced in 2004.  Sales seem to be reducing for mountain bikes, road bikes, touring bikes, mountain frames and road frames. Touring bikes were introduced in 2003 and these have also reduced in sales.
[bookmark: _Toc535155303]
Figure 3 - Sales over time
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Figure 4 shows sales over time by the list price, standard costs and total due.  The aim of this chart is to try to demonstrate what income Aventureworks actually generates from its sales.  Again, it highlights that the sales have dropped on all bike categories and significant subcategories of road frames and mountain frames.

[bookmark: _Toc535155304]Figure 4 – Sales over time (2)
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Figure 5 below represents the list price and total due on a separate axis.  They both show that there has been far less income gained since the peak of sales in 2002.  The chart shows that the list price has stayed the same and hasn’t changed over the time period.

[bookmark: _Toc535155305]Figure 5 - Sales over time (3)
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Figure 6 shows that aventureworks introduced the sale of touring bikes in 2003 but sales dropped in 2004.  The standard cost has remained unchanged.

[bookmark: _Toc535155306]Figure 6 - Sales over time (4)
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Figure 7 demonstrates a decreasing trend with touring bikes and road bikes.  Road frames shows a slight decrease.  Mountain frames a slight increase and mountain bikes has maintained a level trend.
The Forecast chart in figure 8 shows that there is no forecast available due to there being too many missing values.
[bookmark: _Toc535155307]Figure 7 – Trends (1)
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Figure 9 represents the market basket analysis and shows that accessories do not sell very well and would benefit from some sales promotions to attempt to increase the sales in this area. Tyres and tubes look like they are not a big seller and need some promotional sales activity. It also shows that some of the components such as chains, forks brakes and brackets would benefit from some extra sales so again more promotional sales is needed here.  Clothing and bikes are the bestselling categories as indicated by the market-based analysis, however sales have dropped in these areas as demonstrated in the above charts.  

[bookmark: _Toc535155309]Figure 9 - Market Basket Analysis
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The problem areas highlighted in the charts above that need attention are the drop-in sales from 2003 to 2004.  This needs immediate attention.  There has also been the unchanged cost of the items.  If the cost of buying these have increased it is likely that Adventureworks is operating a loss.  There are also subcategories that would benefit from some promotional activity to boost sales.  A SWOT analysis has been carried out based on the investigation into the data analysis and data mining detailed above.

[bookmark: _Toc535088577]SWOT Analysis

	Strengths 
	· The category of bike sales is highest in 2002.  Why was this? 
· Clothing is also a good seller.


	Weaknesses 
	· Low sales on tyres, tubes, chains, forks, brakes and brackets.  
· Drop in sales after peak in 2002.


	Opportunities
	· Introduce some promotional sales activity to increase selling of products.


	Threats 
	· Other competitors.

· Increased costs in buying in products – this would prevent reducing costs to promote sales.  







Recommendations


Following the data mining and analysis carried out in this report.  It highlights that sales of products have dropped during the years 2003 and 2004.  This was after a peak in sales in 2002.  
[bookmark: _GoBack]The data mining and analysis was carried out to understand how sales have been doing over time of the categories and sub-categories of items sold.  The data mining has shown that there is a drop in sales in a number of products. 
It is evident that immediate action is required to increase sales.  Some early ideas to boost sales could be, too;

· Target previous customers, depending on their marketing preferences, who have already purchased bikes to offer discounts on replacement parts and other products.
 
· To entice new customers, offer a discount on a second item for purchases of bikes or clothing.

· Offers of free delivery as an incentive for customers.  

· Offer customers an option of interest free credit on bikes purchased.

The marketing and sales team should be instructed to carry out a review of all sales and it is recommended that an advertising campaign should be launched offering the discounts and incentives to increase sales as soon as possible.
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