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Abstract
[bookmark: _GoBack]The company of adventure works faced many problems like high sales with low profits and it didn’t have method to analyse. This report gives a general analysis to how sales and profits have changed over time for all the categories using the data set of adventure works. Then, trends and forecasts should be given to know the real situation of each category so that effective policies could be taken to improve the sales. In addition, market basket analysis has been implemented to recognize the perfect selling bundles of the company. Finally, problems have been identified and recommendations have been made to deal with them, so that the company can gain a sustainable development.
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1. [bookmark: _Toc535143252]Introduction

Business Intelligence[1] could help enterprises make decision with foresight using large scale date and analysing method. Orders from sales department, inventory from warehouse, transaction from financial department, customers and suppliers from market department, industry and competitors, external environments are included in the data. Hence, data warehouse, OLAP tools and mining technology can be used to transform data into knowledge and information. As a result, the process of BI can be concluded into three steps as collecting, managing and analysing. The main target for BI is to make sure that all the decision makers can make the full knowledge and insight of the enterprise in order to make the perfect decisions.
IT vendors such as Microsoft, IBM, Oracle, SAP, etc are offering BI tools and solutions. In this report, Tableau software is used to help us quickly check, understand, analyse, visualize and share information.
The aim of the report is to analyse the sales and profits of different categories of the company and get the trends and forecasts, especially in Pacific area. Tableau software[2][3] will be used to analyse the Adventureworks database including tasks such as identify sales categories or subcategories, operate trends, forecasts and basket analyses and recommend business. Finally, effective opinions and solutions based on the analysis will be given to help the company make measures to improve the sales and profit.
2. [bookmark: _Toc535143253]Dataset Description
Dataset[4] is an aggregation of available and structures date of which a record or link could be searched as a single entity with large updating frequency. As for this dataset, it has 35,649 rows of data, as shown in Figure 1.
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Figure 1: View of dataset
In tableau, data field is consisted of columns in the data source. Dimensions contain quantitative values such as person contact, production details including class, colour, name, style, etc, Production category and subcategory, sales order including account and date, sales territory and special offer. While measures contain measurable numerical quantities such as product price and cost, sales order detail including price and discount and special offer.
[bookmark: _Hlk534818444]There are many attributes in the tables including missing values and significant values. Class, style and discount of the product, suffix of contact people and online order flag has a lot of missing value which means they are unimportant. However, the category and subcategory will be the important attributes for Dimensions, and the value of Group in Sales Territory should set to Pacific. When we look at the attributes in Measures, List Price is retail price which is recommended by the manufacturer that the retailer sell the product, Line Total is the total amount calculated as Quantity multiplied by Unit Price and the total profit can be calculated as the result of unit price minus standard cost multiplied by order quantity.
3. [bookmark: _Toc535143254]Sales and Profits Variation
Figure 2 shows the sales and profits change over time. The blue line illustrates the sales in pacific area of the company and it has a gentle trend with the gradual upward trend through waves. While the red line illustrates the profits in pacific area of the company and it has a sharp decrease in the third quarter of year 2003 and increase to the nearby of positive profits after that.
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Figure 2: sales and profits change over time
3.1. [bookmark: _Toc535143255]Sales Variation
Open the Tableau worksheet of Adventureworks Sales, calculated field can be used to create the formulation for sales and profit. However, line total here is equal the sales.
For the Pacific area, figure 3 shows the sales date from year 2003 to year 2004. The amount of sales for year 2003 is 701,4847 and for year 2004 is 720,324, which is the increasing trend in the sales and the rate of increasing is about 2.62%.[5]
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Figure 3: sales date from year 2003 to year 2004
Figure 4 show the sales date in the last two quarters of year 2003 and the former two quarters of year 2004. In each quarter, it has an increasing trend
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Figure 4: sales date of each quarter
There are four main categories of the products sold by the company in Pacific area: accessories, bike, clothing and components. Figure 5 clear shows that category of bikes has a large proportion which means it is the main product category. The sales of the left categories are less than bikes which means they are not in leading role. However, each category has subcategories.
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Figure 5: sales date of different categories
Figure 6 shows the sales date of different categories over years. Only the sales of bikes were increasing while other categories were more or less in decline which means the economic situation of the company in pacific area was not optimistic.
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Figure 6: sales date of different categories over years
Figure 7 & 8 shows the sales date of accessories’ subcategories of the company in pacific area. Here, bike racks have the largest sales among all the subcategories even though they have a decreasing trend in year 2004. Helmets have the second largest sale, but they got a sharp decreasing in the first quarter of year 2004. For hydration packs and tires and tubes, they have some missing value of sales or the company didn’t sale them in some quarters, and tires and tubes have the worst sales among all.
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Figure 7: sales date of accessories
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Figure 8: bar chart of sales of accessories
Figure 9 & 10 shows the sales date of bikes’ subcategories of the company in pacific area. Here, touring bikes got the highest sales and have an increasing trend in year 2005. However, road bikes got the lowest sales and missed some value, or the company didn’t sale them in some quarters.
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Figure 9: sales date of bikes
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Figure 10: bar chart of sales of bikes
Figure 11 & 12 shows the sales date of clothing’ subcategories of the company in pacific area. Here, the proportion of sales for jerseys is the largest even though it decreased sharply in the first quarter of year 2004. However, the proportion of sales for caps is the smallest.
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Figure 11: sales date of clothing
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Figure 12: sales date of clothing
Figure 13 & 14 shows the sales date of components’ subcategories of the company in pacific area. Here touring frames have the most sales among the period, but they decreased a lot after the third quarter of year 2003. They increased in the second quarter of year 2004 while they still didn’t reach the former sales level. On the contrary, road frames have the lowest sales in the third quarter of year 2003 and didn’t have sales value after that.
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Figure 13: sales date of components
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Figure 14: bar chart of sales of components
In conclusion, the overall trend of company sales from year 2003 to year 2004 is increasing. However, some subcategories showed a decline in sales which means the market of the company in pacific area still had some economic problems.
3.2. [bookmark: _Toc535143256]Profits Variation
The profit calculation in this report is mentioned as (unit price – standard cost)*order quantity.
Figure 15 shows the profits date of the company in pacific area from year 2003 to year 2004. We could see that the market in pacific area was in a state of loss, but the state had eased somewhat. At the year 2004, the amount of loss was 10,419 which seemed to gain positive profits next if followed the right market policies.[6]
[image: ]
Figure 15: profits date over the years
Figure 16 shows the profits date of the company in pacific area over the quarters. A sharp increasing from the third quarter to the fourth quarter in the year 2003 has attracted my attention, which means the company reverse losses using effective market strategies. In the following quarters of the year 2004, the profits had fallen and gained slow growth.
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Figure 16: profits date over the quarters
There are four main categories of the products sold by the company in Pacific area: accessories, bike, clothing and components. Figure 17 clear shows that category of bikes has lost the most profits and it was the only categories has the minus profits. The other categories gained positive profits among which components gained the most profits.
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Figure 17: profits date of different categories
Figure 18 shows the profits date of different categories over years. The profits of bikes gained a sharply sharp increase from -65,963 to -19,244 while the other categories had a gentle trend.
[image: ]
Figure 18: profits date of different categories over years
Figure 19 & 20 shows the profits date of accessories’ subcategories of the company in pacific area. Here, bike racks gained the largest profits but decreased in the first two quarters of the year 2004. On the contrary, tires and tubes had the least profits and gained nothing in the two quarters of years.
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Figure 19: profit date of accessories
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Figure 20: bar chart of profits of accessories
Figure 21 & 22 shows the profits date of bikes’ subcategories of the company in pacific area. We could find that touring bikes lost the most profits, but the situation had improved from the last quarter of the year 2003. However, mountain bikes gained the most profits, but they had experienced a decrease.
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Figure 21: profit date of bikes
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Figure 22: bar chart of profits of bikes
Figure 23 & 24 shows the profits date of clothing’ subcategories of the company in pacific area. Jerseys seems to have lost the most profits, even though the situation tended to ease at the first quarter of year 2004 but they reached the lowest in the next quarter.
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Figure 23: profit date of clothing
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Figure 24: bar chart of profits of clothing
Figure 25 & 26 shows the profits date of components’ subcategories of the company in pacific area. Crank sets gained the most profits and had a gentle trend, and after them were mountain frames which had a sharp decrease in the first quarter of the year 2004. However, road frames didn’t gain profit after the third quarter of year 2003 and touring frames lost the most profit in the third quarter of the year 2003 but had increased to the positive profits after that.
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Figure 25: profit date of components
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Figure 26: bar chart of profits of components
In conclusion, even though the profits in the pacific area of the company was lost, but it came into a better situation in the year 2004. The category of bikes especially touring bikes lost the largest proportion of the profits, so effective market policies should be made to face the problem.
4. [bookmark: _Toc535143257]Sales and Profits Trends
Trend lines[7] in Tableau give us a useful tool to predict the continuation of a variable trend and help us identify the relationship between two variables through observation of the trends. Figure 27 shows the trend of the sales over the months which is upward, even though you could find the sales is in sustained fluctuation.
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Figure 27: trend of sales over the months
Figure 28 shows the trend of profits over the months is increasing even though it experienced a sharp decrease at the start, and it came up after that.
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Figure 28: trend of profits over the months
Scatter plot[8] has two dimensions for data visualization and uses dots to represent for two different variables of the obtaining values – each plotted along the x-axis or the y-axis. Figure 29 shows the scatter plot with sales and profits trend of accessories, we could see all the subcategories are in increasing trend.
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Figure 29: scatter plot with sales and profits trend of accessories
Figure 30 shows the scatter plot with sales and profits trend of accessories. Mountain bikes have an increasing trend while the others have a gentle trend. Especially, touring bikes has a decreasing trend.
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Figure 30: scatter plot with sales and profits trend of bikes
Figure 31 shows the scatter plot with sales and profits trend of clothing. Gloves, shorts and vests have an increasing trend while caps and jerseys have a decreasing trend.
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Figure 31: scatter plot with sales and profits trend of clothing
Figure 32 shows the scatter plot with sales and profits trend of components. Most of the subcategories have an increasing trend except road frames and touring frames. Road frames have a gentle trend while touring frames have a little downward trend.
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Figure 32: scatter plot with sales and profits trend of components
In conclusion, most of the subcategories of the company’s product have an upward trend in pacific area. The subcategories with gentle or downward trend should adopt targeted strategies to improve their sales and profits.
5. [bookmark: _Toc535143258]Sales and Profits Forecast
The prediction in Tableau[9][10] uses a technique called exponential smoothing. Prediction algorithms try to find a fixed pattern in metrics that can be extended to the future. All prediction algorithms are simple models of actual data generation process which is known as GDP. In order to get high quality prediction, the simple pattern in DGP must match the pattern described by the model well. 
Tableau can automatically select the best of up to eight models, and the best model is the one that generates the highest quality prediction. Before Tableau evaluates the prediction quality, the smoothing parameters of each model are optimized. The optimization method is global. Therefore, the best local smoothing parameters may also be the best in the global scope.
In terms of the trend of sales and profits, forecasts can not be computed because there are too many missing values. However, we could see from Figure 33 and 34 that sales show the trend of slow growth while profits show the trend of sharp increase.
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Figure 33: forecast and trend of sales
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Figure 34: forecast and trend of profits
As for the forecast trend of different categories and subcategories, forecasts still cannot be computed because of the missing values. However, Figure 35 - 38 show that most of the categories’ sales have an increasing trend while others get to many missing values to analyse.
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Figure 35: forecast and trend of accessories’ sales
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Figure 36: forecast and trend of bikes’ sales
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Figure 37: forecast and trend of clothing’s sales
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Figure 38: forecast and trend of components’ sales
6. [bookmark: _Toc535143259]Market Basket Analysis
Market Basket Analysis[11][12] is a modelling technique used by large retailers to find out the relationship between different items. The theory is based on the phenomenon that you are likely to buy another group of items which is near the group of items you want to buy. Itemset refers to the set of items the customer bought, and market basket analysis aims to find combinations of items which occur together frequently.
Figure 39 shows the table of market analysis, the number in each cell of the table is the record of how often these two products are buying together. Also, the depth of the colour corresponds to the magnitude of the value. The top three combinations of products in pacific area are Touring Bikes and Touring Frames, Touring Bikes and Jerseys, Touring Bikes and Helmets. This indicates that touring bikes have a good sale and drive the growth of demand for parts like frames, jerseys and helmets.
[image: ]
Figure 39: market basket analysis of all categories
7. [bookmark: _Toc535143260]Business Recommendations
This report shows that the sales of products of the company in pacific area have an increasing trend especially bikes and the profits of products of the company in pacific area also have an increasing trend even though they were still minus. In terms of bikes especially touring bikes, they lost the most profit even though the loss had improved. The reason for this phenomenon may be the development of the bikes market in pacific area and long-term interests return to the company. The sales are relatively small on some products such as accessories and clothing, the profits on bikes have been at a loss while some products such as clothing gained little profits. In order to maintain the company's sustainable development, here are some recommendations.[13][14]
1. In the initial stage of market development, it is common to see bikes have lost the most profits. However, the situation came better the next year which means market foundation have been gradually established and more target sales strategies should be adopted to cater to customers.
2. According to the sales volume and market demand survey, the purchase volume of different products, the focus of publicity and the adjustment of sales strategy should be carried out.
3. For products with high sales volume but still in a loss state such as bikes, the sales price can be increased appropriately, or the bundling sales strategy can be adopted based on the market basket analysis.
4. For products with lower sales and profits, production can be reduced appropriately, or centralized production can be streamlined to achieve economies of scale.
5. Establishing the brand effect of main promoting products as the focus of company production and sales.
8. [bookmark: _Toc535143261]Conclusion
In summary, this report analyses the situation of sales and profits of the company in pacific area using the adventure works data set by Tableau software. Trends and forecasts of each categories and subcategories are shown to help the company to grasp the real situation of each products. The sales of company in pacific area have been increasing but the profits have been lost. However, it came into a better situation in the year 2004. Due to the missing values, forecasts cannot be computed exactly. In addition, some combinations of items tend to have good sales when selling together. Finally, problem items have been identified and recommendations have been made to help the company deal with the problems and gain sustainable development.
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