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             Summary

In the corporation and business world, massive changes are being driven by data. As a rising trend, data provides several benefits and companies are beginning to see ways of reaping benefits and want to integrate it in their systems and to promote a data culture because data is essential for anyone running a business.
Data mining is ‘’the process of exploration and analysis, by automatic or semi-automatic
means, of large quantities of data in order to discover meaningful patterns and rules’’ (Berry & Linoff, 2011)
Analytics of big data is essential to companies, providing them with answers to management or operational problems.  Statistical analysis is fixated on discovering patterns and trends, correlations in the data that can alert for the suitable choices or decisions at any level.
This paper is focused on the importance of analyzing data and emphasizes the significance of bid data analysis in a business.

Part 1
Using Excel for data mining 
The most important aspect of excel is that deep analysis does not absolutely require vast number of records.  Even though the data we analyze might have masses of records, by ‘’applying a classification tree, the use of a sample of 20,000 is likely to yield as accurate an answer as using the whole dataset’’ (Galit, et al., 2005)

In order to be able to analyse the Superstore data set we need to establish the content of the database and choose what data we want to analyse because not all the data is related to our analysis. In this case our attention will be on the relevant data and the nominal data will be ignored.
For us to set the timeline we will focus on the Order Data Column which will return that this data set is four years, between 2009-2012.
In order to analyse the profits of the Superstore we need to know the sales, the order quantity, profit, price per unit and shipping costs. Regin is significant to the analysis in order for us to understand the sales and profits according to the distribution of the products. 

Another important point in our analysis customer segment as well as product segment.  This way we will be able to analyse the type of costumers the superstore serves as well as what products sell and generate more profit. If we find out that one category of products sells better and have higher profit, or that a type of customer is generating more revenue, the consequence will be that the superstore should concentrate more on that type of customer or product.
To be able to analyse they superstore data with the use of Excel we are going to use functions like IF, LOOKUP, PIVOT TABLE, charts, and graphs.
In the given database we have the order database, and we are interested in the Year. We are going to insert another column with the function =YEAR(order date-row).  




Using Pivot Table and Data Analyses and other functions for data mining

By using the PIVOT TABLE function we can identify the sum of sales, sum of profit and sum of the shipping cost per year. From this we can immediately identify a decline over the years, the worst being in2011. In 2010 the decline was of 15% followed by another 5% in 2011.

	Row Labels
	Sum of Sales
	Sum of Order Quantity
	Sum of Profit
	Sum of Unit Price
	Sum of Shipping Cost

	2009
	4,209,897
	54508
	434,096
	232,831
	28,482

	2010
	3,560,087
	54379
	364,917
	162,468
	27,354

	2011
	3,429,945
	51413
	380,311
	159,653
	24,940

	2012
	3,715,672
	54480
	342,444
	195,468
	27,055

	Grand Total
	14,915,601
	214780
	1,521,768
	750,419
	107,831


 
Also, we can observe a very big difference in the sum of the unit price. There is a 30% drop in 2010 even though the order quantity is almost the same with another 3% drop by 2011.  By 2012 wed can observe a 18% increase but the shipping cost has also increased with 8%.

This information is reflected in the graphic below, where we can see the changes in sales and profit over the years.




This analyses in sales and profit can give the management the means and information necessary in order to take decisions concerning the future of the company.  

If we want a more in debt analysis, we can start to look into company sales by product category or sub-category and products that generate more or less profit.

Looking into profits through the product category we can see that from the three types of products the company sells, the products with the highest profit are the technology products. Having insight to this information, the superstore could focus more onto this product in order to increase their product.


Ex Data extracted using Pivot Table

	Row Labels
	Sum of Profit

	Technology
	886313.52

	Office Supplies
	518021.43

	Furniture
	117433.03

	Grand Total
	1521767.98








 The same information can be obtained if we use the Data Analyse add of Excell.  Data Analyses is an added extension of excell that  automatically extracts the data and provides you with the best questions and solutions to the information you supply.


Ex: Data extracted using the add Data Analyses 






The analysis also shows that office supplies and furniture are products that have a lower performance rate.  Product category is really important in a sales analysis because it gives the business invaluable insight and helps them to develop a better strategy according to the information.






Ex: Data extracted using Pivot Table


	Row Labels
	Sum of Profit

	Tables
	-99,063

	Bookcases
	-33,582

	Scissors, Rulers and Trimmers
	-7,799

	Rubber Bands
	-103

	Storage & Organization
	6,664

	Pens & Art Supplies
	7,565

	Labels
	13,677

	Paper
	45,263

	Envelopes
	48,183

	Computer Peripherals
	94,287

	Appliances
	97,158

	Office Furnishings
	100,428

	Chairs & Chairmats
	149,650

	Copiers and Fax
	167,361

	Binders and Binder Accessories
	307,413

	Office Machines
	307,713

	Telephones and Communication
	316,952

	Grand Total
	1,521,768



Ex: Data extracted using the add Data Analyses 










Going farther into our analyses we can concentrate on the sales revenue. 

From the costumer perspective we can deduce the superstore has four types of customers: corporate, home office, consumer and small businesses


	Row Labels
	Sum of Sales

	Consumer
	3,063,611

	Corporate
	5,498,905

	Home Office
	3,564,764

	Small Business
	2,788,321

	Grand Total
	14,915,601






As seen on the chart above, by doing the sales analysis in dependence with the customers, the Superstore can better understand who is bringing more revenue.  This analysis can give a better insight to managers and help them to develop strategies that brin in the type of consumers that creates more revenue.

Another important aspect of the analyses is inspecting the data in regard to the region.  Figuring out what region generates more revenue can help the Superstore in choosing what direction to go with their decisions. They can either choose to focus their sales on the areas that generate more profit or their could increase their marketing and choose to invest in increasing the revenue on the regions that are not as profitable at the moment.
On the sales analysis by region, the business will conclude that its best revenue generator is region of Ontario, followed by West, Prairie and Atlantic. The worst are the northwest Territories.



	Row Labels
	Sum of Sales

	Atlantic
	2,014,248

	North Carolina
	116,376

	Northwest Territories
	83,818

	Ontario
	3,780,242

	Prarie
	2,837,305

	Quebec
	1,510,195

	West
	3,597,549

	Yukon
	975,867

	Grand Total
	14,915,601








As you can observe from the information presented above in debt analyses can be obtained by using Excel and by using the available apps within the software, there is no need for heavy knowledge of how to use its features. It has a great selection of tools, functions, design or forecasting. There is available option of presenting and visualising the date which makes the software easy to interact with. 
Excel comes with tools that helps users go trough the extraction of information process easily.  The Data analysis tool comes with graphic statistics and correlations and provide information that is significant.
The second function we used in our analysis, Pivot Table provides us with the possibility of an in-debt analysis depending on our terms, on the parameters we want to question like sales depending on region, customer or product.  We can obtain any kind of data on any way we want it.
Charts and Graphs are data visualisation tools that allow the user a better perception and interpretation of the result, making it easier for the final user to see trends or patterns.


The use of SPSS  in data analysing
Working as an analyst we need to use SPSS to analyse a survey that contains data collected on 200 high school students. IBM SPSS Statistics is a powerful software platform and a robust set of features. It has a base package and three other additional add-ons that are available: Custom tables and advanced statistics; Complex sampling and testing; Forecasting and decision trees. (IBM, 2022)

We have the following set of data categorised   by the dependent variable which is the ice-cream and the independent variables that are: female, video and puzzle.

[image: ]

In order to figure out the cumber of student that prefer a specific type of ice-cream I’ve chosen "Reference Category…" then selected what category of ‘’ice-cream’’ that needs to be taken as reference. According to the results vanilla is most loved flavour of ice-cream with a frequency of 95 and a percentage of 47.5%.
Favourite flavour of ice-cream
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	Frequency
	Percent
	Valid Percent 
	Cumulative Percent 

	Valid
	Male
	91
	45.5
	45.5
	45.5

	 
	Female
	109
	54.5
	54.5
	100.0

	 
	Total
	200
	100.0
	100.0
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Data mining methods
1. Data cleansing and preparation
Data cleansing and preparation are critical in data mining. Sculpting the data, transforming it, its migration, ETL, ELT, integration and aggregation are all involved in the process.  Alee these are a precondition for deciding what’s the data best possible usage. (Iberdrola, 2019)
One example for data cleansing is  the prediction of consumer behaviour by studying the correlations between multiple factors like age, gender and preferences.
2. Prediction
A very strong component of data mining, prediction is used by organisations in order to figure out patterns that may emerge going forward. For instance, the grocery store uses this component of data mining so that they can apply precise targeting of consumers. 
Being one of the four branches in analytics, prediction is quickly evolving and becoming more and more popular allowing organisations to project the future via projective analyses.
3. Classification
Data mining classifications allows organisations to analyse characteristics that are linked with different data types. For instance, superstores, retailers are using Recency, Frequency and Monetary (RFM)   so that they can determine how  and where to put products in aisles and shelves. (Iberdrola, 2019)
4. Visualization
Data visualization is a dynamic feature and is excellent for real-time data streaming and they are perfect for providing users with data based on the visual perception.   This time of data is believed to have a higher impact and a better perception than tables for instance. As an example, banks visualize their data so that they can better identify market risks.

5. Data warehousing
Data that needs to be analysed for business intelligence, reporting or basic dashboarding is stored in data warehousing, structured data in relational database management systems. (Panigrahy, 2020) An example for this type of data mining  are businesses that use data warehousing  for customer service contacts or website visits and then target offers and enticements to those clients.

6. Regression
Another time of data mining is regression analysis used in order to discover the nature of a dataset’s relationships between variables. Regression in used in predicting and data modelling. For instance, market basket analysis uses regression methods. This way they can determine a consumer purchasing data and could help the merchant in understanding the buyer’s necessities. (Iberdrola, 2019)

7. Tracking patterns
In order to be able to generate informed business predictions we need to discover and monitor data trends, and this included in tracking patterns. A superstore that recognises a pattern in its sales data can act on that information. If one of their products sells better that other to a specific demographic, they could for instance better supply for that product or develop better goods comparable to that one.
Another example in this field is tracking the consumers actions which helps businesses to identify susceptible clients and target them by offering deals to increase satisfaction.


 SPSS versus Excel
	SPSS advantages over Excel
	Advantages of Excel over SPSS

	An easier and quicker access to basic functions, like descriptive statistics, in pull-down menus
	SPSS can be expensive to buy compared to Excel

	It's easier to do statistics test in SPSS once you've been trained to use it
	It is simple to use and does not involve the learning curve that SPSS needs

	SPSS brings in a set of add- in tools that rival the pivot table of excel
	MS Excel has good graphical display of data

	Detailed charts and Graphs
	MS Excel it's easy to interact with whereas SPSS can use complex methods for simple queries

	Converts codes in value easily
	Excel calculates the data in real time while SPSS is a manipulation of data where 

	Prevents data entry errors
	MS Excel makes it simple to edit and add to the results

	Unlimited rows 
	MS Excel has multiple spreadsheets in on file

	SPSS is statistical analysis software while Excel is a spreadsheet software
	Cloud file support




There are several advantages or disadvantages over using SPSS instead of Excel.  SPSS is used for computation meaning that it consists of various subjects such as Data storages and Data formats whereas Excel is based on mathematical notions like algebra, statistics and advanced statistics (Knott & Steube, 2017)
Excel offers us with a clear view of how the data can be used or studied and where it will be stored. It allows us to process to process that data so it becomes insightful for future use. SPSS shows us how the process is built in batches. (Knott & Steube, 2017).If SPSS is a batch processing tool Excel is a data manipulation tool that is growing at a rapid pace. But whereas SPSS is an integrated part of IBM and is evolved in advanced concepts Excel still needs some improvement for it to become the best statistics software. (Analytica, 2021)    

A disadvantage to the use of SPSS is the fact that it might have a lengthy learning curve as opposed to Excel that is easy to interact with and much friendly to learn.
Inexperienced users could become confused and overwhelmed at the abundance of functions and syntax. Being that the software is very complex and sometimes very sophisticated methods are used to resolve basic tasks make the program difficult to understand and operate. (Stumm, 2017)

As a result, we can conclude that these two, SPSS and Excel are quite different, and we can say that these tools are not comparable. Where Excel is a spreadsheet and much more SPSS is a comprehensive and effective statistical analysis software.  Even if Excel allows us to do statistical work, the spreadsheet lacks many of the built-in features.  
We can conclude though that both instruments are top statistical tools and each is excellent in its field.
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'Product Category': Technology accounts for the majority of 'Profit'.





Total	Technology	Office Supplies	Furniture	886313.52	518021.43000000046	117433.03000000064	
'Product Sub-Category': Tables has noticeably lower 'Profit'.




Total	Tables	Bookcases	Scissors, Rulers and Trimmers	Rubber Bands	Storage 	&	 Organization	Pens 	&	 Art Supplies	Labels	Paper	Envelopes	Computer Peripherals	Appliances	Office Furnishings	Chairs 	&	 Chairmats	Copiers and Fax	Binders and Binder Accessories	Office Machines	Telephones and Communication	-99062.50000000048	-33582.129999999983	-7799.25	-102.66999999999885	6664.1500000001133	7564.7799999999888	13677.170000000006	45263.200000000063	48182.600000000006	94287.479999999952	97158.06	100427.93000000009	149649.72999999989	167361.49000000005	307413.39	307712.93000000005	316951.62000000023	Product Sub-Category


Profit









Total	
Consumer	Corporate	Home Office	Small Business	3063611.0819999981	5498904.8774999976	3564763.8749999963	2788320.9894999997	




Sum of Sales	Atlantic	North Carolina	Northwest Territories	Ontario	Prarie	Quebec	West	Yukon	Atlantic	North Carolina	Northwest Territories	Ontario	Prarie	Quebec	West	Yukon	Atlantic	North Carolina	Northwest Territories	Ontario	Prarie	Quebec	West	Yukon	Atlantic	North Carolina	Northwest Territories	Ontario	Prarie	Quebec	West	Yukon	2009	2010	2011	2012	668393.28	20337.030000000002	22145.230499999998	1073872.024999999	782526.41750000021	370323.01949999994	1045843.4085000003	226456.43449999994	508428.08849999995	42098.744000000006	16484.4905	956311.9655000004	545009.82300000009	369738.95850000001	851790.42649999983	270224.54800000007	357271.57399999996	32028.2	26332.5095	871108.21250000002	711560.60150000011	319538.28800000006	840788.28499999992	271317.31049999996	480155.26099999982	21912.509499999996	18855.515500000001	878949.86000000034	798207.75950000004	450594.81400000013	859127.15550000023	207869.07799999995	Sum of Profit	Atlantic	North Carolina	Northwest Territories	Ontario	Prarie	Quebec	West	Yukon	Atlantic	North Carolina	Northwest Territories	Ontario	Prarie	Quebec	West	Yukon	Atlantic	North Carolina	Northwest Territories	Ontario	Prarie	Quebec	West	Yukon	Atlantic	North Carolina	Northwest Territories	Ontario	Prarie	Quebec	West	Yukon	2009	2010	2011	2012	81948.619999999966	-1282.1899999999991	4510.3500000000004	140766.88000000003	87684.699999999953	47563.219999999994	59188.709999999948	13715.729999999992	55233.320000000007	3188.5600000000004	1616.28	121434.93000000002	48849.399999999987	29331.689999999981	78920.239999999991	26342.910000000011	47012.14	347.4200000000003	3625	81471.400000000081	98162.469999999958	17382.679999999993	103338.26999999997	28971.119999999992	54766.579999999987	587.32000000000096	-1444.5800000000008	95541.360000000015	86463.550000000047	46149.060000000027	55561.390000000152	4819.4500000000016	



















Total	Consumer	Corporate	Home Office	Small Business	3063611.0819999981	5498904.8774999976	3564763.8749999963	2788320.9894999997	
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