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PART 1 – SUPERSTORE DATA SET
1.INTRODUCTION 
   Data analysis is the process of taking raw data and discover patterns to create valuable information to help organizations for decisions making. With the use of automated tools and manual methods – charts and visualisation, help for deeper analysis and clear view of data. This report is analysis of “Superstore” sales, profit and identifying important areas to dig in deeper.  The process that I will follow is to collect, transform, clean and data visualisation techniques, such as tables and charts to provide required information. With the use of Excel features, Pivot Tables will summarize and group the data, VLOOKUP discover values in data that match to defined criteria. 
2.DATA ANALISYS AND VISUALISATION 
   Sales data analysis playing vital role for the success of the business to maximize sales capacity and meet customer needs. Effective way to develop value in the data set is to convince each segment of target sales activities. The analysis of this different targets has full approach to identify which one are most effective. I have the sales data of “Superstore” and my task is to determine the decline in sales or profits, to identify which products are underperforming, spots where can be reduced the costs, and help the business to increase revenue.  The report is focus on different factors that affect the profit, the various products and units, product categories and shipping costs. In this case I will use the tool of Excel functions – PIVOT Table and VLOOKUP, to give better attention and extract the importance of data set provided. 
   PROFIT AND SALES  
  The data set provides the sales from 2009 to 2012 years, it can be observed that the company have the highest sales and profits in 2009 and every year after are going down. 

Fig.1. Sum of Sales and Profit (Source: Self-developed) 
If we look the sales in every month of the year, we can notice that the sales are higher every year in the last quarter. The reason for that can be the Christmas holidays and the purchases are higher. 

Fig.2. Sum of Sales and Profits in quarters (Source: Self-developed) 
We can see that the difference between profit and sales is very big, my task is to identify the reason of low profit but high sales. 
PRODUCT CATEGORY SALES
   The “Superstore” has different categories of products – Furniture, Office Supplies and Technology. In the figure below is shown the sales of different category products.  

Fig.3 Sales by Product Category (Source: Self-developed) 
From the figure can be seen that category Technology have higher sales and can be identified that these products generate the business profit. If we look deeper in sub-categories, can be find exactly which product have higher sales than the others. That is shown in the figure below.
 
Fig.4. Sales of product sub-category (Source: Self-developed) 

It can be observed that Office Machines, Telephones, Tables and Chairs have highest sales. The percentage of the sales from these products is shown in the figure below. 


Fig.5. Percentage of Sales from products (Source: Self-developed) 

Fig.6. Profit of Product Sub-Categories (Source: Self-developed) 
In Fig.5. was shown that Tables have highest percent of the sales, but if is compared to Fig.6., Tables have highest decline in profit, followed by Bookcases. The next step is to find from where is coming this difference and what is the reason. It was identified the sales and profits of different product categories, now is important to find how shipping costs affect the profits. 

SHIPPING COSTS
  The “Superstore” sales to different regions, data set provided include Shipping cost, Shipping Mode and Product container. In this part, will be shown in detail the costs of shipping to every region, the cost of shipping by product package and cost of shipping mode. 

Fig.7. Shipping costs by region (Source: self-developed) 
From the figure can be seen that the highest cost is in Ontario and West, in the next figure will be shown the costs of different shipped modes. 

Fig.8. Cost of Shipping mode (Source: Self-developed) 
It can be observed that the higher costs for shipping mode are from Regular Air and Delivery Truck. Every product is in different product container, with the data set provide I will identify the cost of shipping mode by product container. 
 
	Sum of Shipping Cost
	Column Labels
	
	
	

	Row Labels
	Delivery Truck
	Express Air
	Regular Air
	Grand Total

	Jumbo Box
	 £          26,776.78 
	 £      26.22 
	 £        22.30 
	 £   26,825.30 

	Jumbo Drum
	 £          25,056.56 
	
	 £      139.40 
	 £   25,195.96 

	Large Box
	 £                  35.00 
	 £ 1,756.74 
	 £ 10,776.29 
	 £   12,568.03 

	Medium Box
	 £                  84.49 
	 £    791.12 
	 £   3,614.40 
	 £     4,490.01 

	Small Box
	 £                  41.24 
	 £ 4,381.25 
	 £ 27,025.98 
	 £   31,448.47 

	Small Pack
	 £                    1.99 
	 £    575.76 
	 £   3,606.92 
	 £     4,184.67 

	Wrap Bag
	 £                    3.04 
	 £    369.61 
	 £   2,745.95 
	 £     3,118.60 

	Grand Total
	 £          51,999.10 
	 £ 7,900.70 
	 £ 47,931.24 
	 £ 107,831.04 



Fig.9. Shipping costs from product container (Source: Self-developed) 

Fig.10. Shipping costs from product container (Source: Self-developed) 
In Fig.9. is shown in detail the costs of the product container by shipping mode and can be identified that the company paying high price for some containers. For example, the price for Small Boxes with regular air is £27,025, compared to the price of £41.24 with regular truck. And the price for Jumbo Box with delivery truck is £26,776, compared to the price of regular air for £22.30. The next step is to identify the sales by region, and to track the costs of shipping of highest profit region. 
SALES BY REGION

  
Fig.11. Product Category Sales by Region (Source: Self-developed) 

Fig.12. Shipping Costs by Region and Product Category (Source: Self-developed) 
From Fig.11. can be observed that the highest sales are in West, Ontario and Prairie. At the same time for these regions the shipping costs are the highest. The sales are high, shipping costs are high and that is the reason for low profit. 

PROFIT FROM ORDER QUANTITY 

Fig.13. Profit from order quantity (Source: Self-developed) 
From Fig.13 can be seen that decline in profit is caused from the quantity of products order. The highest negative percent is from technology, for example the profit is higher when the order quantity is more than 10 units. That can be caused from the price of the product, size of the product and shipping costs. 
It is important to be identified customer segment and which one have higher percent of profit, that will be helpful for “Superstore” to identify the needs and can be able to apply bigger discount to keep the loyalty and even increase the sales. 

Fig.14. Customer Segment (Source: Self-developed) 
It can be observed from Fig.14. that the highest percent of Profit is from Corporate, followed by Small Businesses and Home Offices. The Consumers are only 19%, but that is not big difference between the Small Business and Home Office, that suppose to have the attention of the company and try to reach higher percent in profits. 
DISCOUNT BY PRODUCT SUB-CATEGORY 
  With Excel function – VLOOKUP, I will identify the discount by product sub-category. I used VLOOKUP Syntax – (lookup_value, table array, col_index_num, true/false). The steps that I follow are – first I create separate sheet with the data that I will use for table array, second - rename my sheet with the name “discount”, third – open new sheet and paste sub-categories, that I want to identify the discount, and final step I used the formula - =VLOOKUP (A3, discount, 2, FALSE). The results are shown in the figure below: 
	
	

	
	

	Row Labels
	 Discount 

	Appliances
	 £   21.98 

	Binders and Binder Accessories
	 £   46.10 

	Bookcases
	 £     9.09 

	Chairs & Chair mats
	 £   19.42 

	Computer Peripherals
	 £   36.82 

	Copiers and Fax
	 £     4.48 

	Envelopes
	 £   12.02 

	Labels
	 £   14.27 

	Office Furnishings
	 £   38.46 

	Office Machines
	 £   17.02 

	Paper
	 £   60.53 

	Pens & Art Supplies
	 £   32.46 

	Rubber Bands
	 £     9.22 

	Scissors, Rulers and Trimmers
	 £     7.09 

	Storage & Organization
	 £   27.89 

	Tables
	 £   18.00 

	Telephones and Communication
	 £   42.34 

	
	

	Grand Total
	 £ 417.19 

	
	


Fig.15. Discount by Sub-category Products – VLOOKUP function (Source: Self-developed) 
It can be observed from Fig.15 that products like Paper and Pens, that don’t have high sales and profits, but have higher discount, and opposite products such as Machines and Telephones, with high sales and profits have low discount. 

3.CONCLUSION AND RECOMMENDATIONS 
   After the data analysis, can be concluded that was identified the reasons for decline in profit, high shipping costs and unfavourable discount of products. For the period of four years the profit does not change, and this is a sing, that the company need to change the way of selling products. “Superstore”, must change the shipping mode for certain products. Frist, they need to ship Small Boxes with Delivery Truck, that will save a huge amount of money. Second, Jumbo Box and Drum, must be shipped by Regular Air for the same reason. With this will be saved thousands of pounds, and that will lead to higher profit. Another reason for decline in profit is the regions with the highest sales are those ones with the highest shipping cost. To prevent future lost in profit, “Superstore” must change the way of shipping, and research for shipping discounts rates, weight packages and reduce dimensions. It was identified that from quantity of selling products, can cause decline in profit. The company need to concern that and change the policy of some products, for example to do not be sell only by one unit, if the cost is higher than the profit. There should be changes in discounts of the products, the products which have low profit – low discount or without, products with high sales in profit – higher discount, depending on the purchased units. The benefit from this analysis is the future of “Superstore”, with permanent transformation for sale strategies, processes and growth. 




PART 2 – DATA ANALYSING FROM A SURVEY
1.INTRODUCTION 
   In this report will be analysed the data collected from 200 high schools, with student scores, preferred games from them and ice cream flavours. My task is to use SPSS and identify the connection between genders and video, puzzle games scores. 
2.DATA ANALYSING FROM A SURVEY
2.1 How many students like vanilla flavour of ice-cream? 
[image: Table

Description automatically generated]
[image: Chart, histogram

Description automatically generated]
(Source: Self-developed) 
With the use of function “Descriptive statistics” – “Frequencies” and select the type of Histogram chart, it is identified that 95 students like vanilla flavour ice cream, or 47,5% from all group. 

2.2 How many students are Male and Female? 


[image: Table
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[image: Chart, bar chart

Description automatically generated]  
(Source: Self-developed) 

In the Histogram chart is shown that Female – 1 are more than Male – 0, and from the table the exact number is 109 – Female and 91 – Male from 200 students.  




2.3 What are the Mean and Median of participants who likes chocolate and strawberry flavour ice-cream?


 [image: Table
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[image: Chart, bar chart

Description automatically generated]
(Source: Self-developed) 


The analysis shows that the Mean is 2.55 and Median is 3.00. More than 55% likes 3-Strawberry ice-cream and 44% likes 2-Chocolate ice-cream. 




2.4 Cluster Analysis 
[image: ]
(Source: Self-developed)


Iteration history showing the number of algorithmic iterations in reaching the value of .000. In the figure can be seen that second cluster is in the centre from fourth iteration and is stable. 


[image: Table
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[image: Chart, bar chart

Description automatically generated]
(Source: Self-developed) 

In Final Cluster Centres is showing the final values of the central cluster. It can be observed that in Cluster 4 is the highest value of video and puzzle game, and the lowest in Cluster 1. The level of gender and ice-cream flavours is equal in all four clusters. 
[image: Table

Description automatically generated]

The reason for higher value in Cluster 4 is from the number of cases that is used, and that can be seen in the figure – 40 cases. 

[image: ]
(Source: Self-developed)

From Distance between Final Cluster Centres can be observed that the distance between fourth clusters is similar, only in the last one we can see higher difference. 

3.EXPLAIN THE MOST COMMON DATA MINING AND TEXT MINING METHODS THAT CAN BE USED IN BUSINESS WITH REAL WORLD EXAMPLES

  Data mining is the key to the success to build better business, with identifying hidden trends and patterns through the massive amount of data. For full effectiveness in many industries, data mining has techniques that lead to success. Clustering is a technique of grouping different data points based on their characteristics. Methods for data clustering are – Partitioning Method, that improve the partitioning by moving objects from one group to another. Hierarchical Method – data points are single cluster, and they are grouped on similarities. Density-Based Method is for continuing to grow the cluster as long as the member of data points (density). Grid-Based Method, dividing data into cells on a grid and they can be clustered by individual cells. 
Clustering can be used from retailers to determine which products, in what frequency and in which day is bought from the customer. Also, can help to target services and products to customers in specific region. Can be helpful to understand sales trends, with grouping different products by brand, cost, size and flavour. Clustering can be used from insurance companies to price policies and identify which customers have higher annual claims. In addition, clustering can be used from banks and financial institutions, to understanding how customers use virtual service and in-person for better planning in staffing and branch hours.
  Association is another technique in data mining and help to businesses to determine strategies and marketing research. There are two primary methods used in Association – Single-dimensional association and multi-dimensional association.  Single-dimensional association is looking for one repeating case in data base, for example a retailer can look for one product that is purchased. Multi-dimensional association require looking for more than one data point in data base. For example, the retailer wants to know more about customer that purchased this product, such as their method of payment (cash or credit card) or their age. 
  Data Cleaning in data mining involves organizing, filling any null values, eliminating any corrupted and duplicate data. Without this process will be impossible for extracting valuable information for analysis. Data Cleaning methods are Verifying the data, Converting data type, Removing irrelevant data, Eliminating Duplicate data points, Removing Errors and Completing Missing Values. If any business work with incorrect data will lead to wrong analysis, waste of time and resources. Does not matter what kind of industry using models and algorithms, when the data is incorrect and incomplete will negatively affect the business. 
  Data Visualization is the visual way to translate data through graphs, charts, diagrams and maps. Data Visualization Methods are Comparison Chart, Histograms, Maps, Density Plots, Word Clouds, Network Diagrams and Scatter Plots. When data is represented visually is more understandable from clients, customers and executives. Any industry can take more informed decisions from effectively visual graphs and charts. 
  Machine Learning in data mining is part from machine learning functions, computers to perform data. Machine learning Methods are Supervised, Unsupervised, Semi-supervised and Reinforcement Learning. So many companies using machine learning to identify all data patterns, such as buying habits, sales and product usage. When is identified, the business develops plans for successful future. 
   Prediction is the most popular use of data mining, because is working better with large data sets to identify patterns and trends. Prediction Methods are Forecast Modelling, Classification Modelling, Cluster Modelling and Time Series Modelling. Prediction can be use from any business to determine the sales, predict buying habits and customer needs. Manufacturing can forecast distribution needs and direct maintenance schedules. In sport can be used to direct contracts and build agenda. Government agencies can use it for map population trends and project spending needs. 
  Organizations want more efficient way of work with their data, with the continuing growing amount of data, the ability to mine data is increasingly important. That allows businesses to use the power of data and detect the ways to be more productive. 

4. DISCUSS ADVANTAGES AND DISADVANTAGES OF USING SPSS AND EXCEL USING RELEVANT PRACTICAL EXAMPLES AND PRESENT YOUR DISCUSSIONS IN A TABLE
  
  SPSS is a toll formulated for statistical analysis of data, while Excel is used for data manipulation and data entry to store information. The application for SPSS is in all technical industries and large-scale companies. Excel is applied in companies with large-scale of sensitive data. In the tables below will be shown the advantages and advantages of SPSS and Excel. 

                                                                SPSS 

	ADVANTAGES

	DISADVANTAGES

	Comprehensive statistical software 

	Expensive to purchase 

	Easy displays data tables 

	Need of training to complete all features 

	Easy data transformation 

	Graph features are not simple as MS Excel 

	The data is easy sorted and presented
	Cannot be programmed new functions 



  

                                                                 EXCEL

	ADVANTAGES

	DISADVANTAGES

	Ability to organize large amount of data into logical charts and spreadsheets

	Not anyone can take the full benefits of the features – needs of practice until solid understanding 

	Formula and calculations are used quickly in large amount of data 
	Calculation errors – if there is human mistake 


	Can be accessed from different devices – smartphones, laptops, tablets.
	Time consuming – manually entering of data 

	Easy to manipulate and analyse data 

	Lack of security to large number of data – virus attack 

	Visualize data – graphs, charts 

	Cost of entry, require subscription for Office 365



In conclusion there is big difference between Excel and SPSS. SPSS is statical analysis software, Excel is spreadsheet software. In Excel is possible to perform some statical analysis but SPSS have more powerful tools for transforming variables. 




5. CONCLUSION

  This report introduces clearly the most important steps of analysis process to assist decisions for something important. The importance of understanding the data to reach desired business goals. Data have been identified, sorted with the use of different tools and techniques for complete data view. The successful process will ensure that any business do not miss any opportunities for improvement and growth. 
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Total	
Consumer	Corporate	Home Office	Small Business	287959.94000000029	599745.99999999953	318354.02999999997	315708.01000000042	







Sum of Sales	2009	2010	2011	2012	4209896.8454999989	3560087.0444999966	3429944.981000002	3715671.953000003	Sum of Profit	2009	2010	2011	2012	434096.0199999999	364917.33000000025	380310.49999999942	342444.12999999931	









Sum of Sales	Qtr1	Qtr2	Qtr3	Qtr4	Qtr1	Qtr2	Qtr3	Qtr4	Qtr1	Qtr2	Qtr3	Qtr4	Qtr1	Qtr2	Qtr3	Qtr4	2009	2010	2011	2012	1260505.8650000009	886878.08799999848	1036090.2895000002	1026422.603	825530.27499999967	844439.90899999999	877873.55599999952	1012243.304500001	843994.75000000035	748576.57900000026	835066.39049999963	1002307.2614999993	969332.06650000019	923686.97249999922	868312.09950000071	954340.81449999951	Sum of Profit	Qtr1	Qtr2	Qtr3	Qtr4	Qtr1	Qtr2	Qtr3	Qtr4	Qtr1	Qtr2	Qtr3	Qtr4	Qtr1	Qtr2	Qtr3	Qtr4	2009	2010	2011	2012	115497.99999999997	91808.629999999976	102709.98000000001	124079.40999999996	75498.289999999994	95896.189999999944	87673.019999999902	105849.83000000005	82860.150000000009	78652.999999999985	92689.090000000011	126108.26000000001	108373.19000000005	90635.680000000051	74929.570000000094	68505.689999999944	
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Frequency ~ Percent  Valid Percent Percent
Valid 0 91 455 455 455
1 109 545 545 100.0
Total 200 100.0 100.0
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Frequency Percent  Valid Percent Percent
Valid 2 47 448 448 448
3 58 55.2 55.2 100.0
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Initial Cluster Centers

Cluster

1 2 3 4
video 29 63 35 69
puzle 26 3 51 7
male
ice_cream 2 3 2 3

Iteration History”

Change in Cluster Centers

Iteration 1 2 3 4
1 9.564 11.161 8.354 11.361
2 5.001 961 904 946
3 1.077 567 1.159 .000
4 1.303 .000 1.277 334
5 538 .000 a1 .482
6 .000 .000 315 242
7 .000 .000 .000 .000

a. Convergence achieved due to no or small change
in cluster centers. The maximum absolute
coordinate change for any center is .000. The
current iteration is 7. The minimum distance
between initial centers is 25.710.
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