



Part 1
Use of Excel for Data Analysis
Purifying, converting, and analysing raw data is the process of conducting data analysis. The goal is to provide meaningful, useful information that may help organisations make educated decisions. The approach serves to reduce the risks involved in decision-making by providing pertinent insights and facts, which are frequently displayed as charts, photographs, tables, and graphs.
Excel is a great tool for this since it helps you better grasp the analytics process by analysing and illuminating massive amounts of data.
We may arrange unstructured data into a legible format that makes it simpler to glean insights that can be put to use using an Excel spreadsheet. Excel enables us to design fields and functions that do computations for you in the simplest and efficient manner when dealing with more complicated data.
There are numerous of the functions of excel which are used to analyze and illustrate data, out of which we’ll describe few which has been used and presented in this document through Charts and Diagrams.
· Data Visualization
Data Visualisation is an interdisciplinary field that deals with the graphic representation of data. It is an extremely effective method of communication when the data is big, such as in a time series.
Charts are more useful than a sheet since they are easy to create and can present data in a number of ways. A chart may be created, its type altered, and its row or column, legend placement, and data labels changed. Some of the several chart kinds offered by Microsoft Excel are the column chart, line chart, pie chart, bar chart, area chart, and scatter plot.
For our data we have used Column Chart and line chart which are fit as per our requirement. Each chart has the data label with it for better reflection of data numbers.




· Pivot Tables
By changing the PivotTable's contents, you may use pivot tables to produce dynamic reports and summarise data. From a sizable dataset, pivot tables may be used to retrieve key information. The most useful approach to data analysis is this one. You can move fields, sort, filter, or alter the summary computation after entering a pivot table. Pivot tables in two dimensions are also an option. Important features include Group Pivot Table Items, Multi-level Pivot Table, Frequency Distribution, Slicers, Update Pivot Table, Calculated Field/Item, and GetPivotData.
Analyzing Given Data Set of Super Market
For our data, we have used various pivot table to analyze data through different categories and segments. With the help of pivot table, we have summarized 4 years’ data in single pivot table, which makes it easy to review and analyze at a glance.
We have also used simple functions of sum, subtraction and divide which helped us to understand the contribution percentage of each segment, category and region. For each category it can be illustrated through Pie Chart which is most common and effective form of reflecting share percentage. I’ll paste an example below taking Furniture category from the given data sample.
Profit Contribution Percentage of Furniture Product Category


Here in this chart, 4 years’ data is illustrated into single pie chart showing profit contribution of Furniture category for each year.
Further all the findings for given data sample are explained in detail below. For this large set of data, analysis can be performed in various ways and by using multiple functions depending on the requirement and result we want to drive. We have performed analysis on few parameters for which findings and support excel sheet is also attached. 



· Findings from Data Analysis
Four years’ sales data of super store has been analyzed and it revealed that Sales has declined by 12% in 2012 as compared to 2009. Whereas, profits are declined by 21%. In Year 2009, total sales for all three product categories were 4.2 M which has been dropped to just 3.7 M and profit has dropped from 434 thousand to 342 thousand respectively. 
If we see it category wise, for total three years, sales technology product has been top contributor in both sales and profit wise. It has contributed to 40% of the sales and 58% in profit. Office Supplies category contributed to 25% of the sales and 34% in profit. Whereas, Furniture category has lowest contribution of 8% in profit in spite of having 35% share in total Sales, this is also because of loss in 2012 for furniture category. Here when we dig down the data, it was revealed that major loss was for furniture category was booked in corporate customer segment.
	Increase/Decrease in Profit Over the Years

	
	
	
	
	

	Order Year
	Furniture
	Office Supplies
	Technology
	Grand Total

	2009
	                      61,805 
	          177,646 
	          194,645 
	          434,096 

	2010
	                        9,397 
	          118,143 
	          237,377 
	          364,917 

	2011
	                      50,422 
	            86,960 
	          242,928 
	          380,311 

	2012
	                      (4,191)
	          135,272 
	          211,364 
	          342,444 

	Grand Total
	                    117,433 
	          518,021 
	          886,314 
	      1,521,768 

	
	
	
	
	

	Contribution Percentage
	
	
	

	Order Year
	Furniture
	Office Supplies
	Technology
	Grand Total

	2009
	14%
	41%
	45%
	100%

	2010
	3%
	32%
	65%
	100%

	2011
	13%
	23%
	64%
	100%

	2012
	-1%
	40%
	62%
	100%

	Grand Total
	8%
	34%
	58%
	100%



	Increase/Decrease in Sales Over the Years

	Order Year
	Furniture
	Office Supplies
	Technology
	Grand Total

	2009
	                1,472,672 
	      1,035,400 
	      1,701,825 
	      4,209,897 

	2010
	                1,252,518 
	          910,360 
	      1,397,209 
	      3,560,087 

	2011
	                1,268,656 
	          796,384 
	      1,364,905 
	      3,429,945 

	2012
	                1,184,744 
	      1,010,619 
	      1,520,309 
	      3,715,672 

	Grand Total
	                5,178,591 
	      3,752,762 
	      5,984,248 
	    14,915,601 

	
	
	
	
	

	Contribution Percentage
	
	
	

	Order Year
	Furniture
	Office Supplies
	Technology
	Grand Total

	2009
	35%
	25%
	40%
	100%

	2010
	35%
	26%
	39%
	100%

	2011
	37%
	23%
	40%
	100%

	2012
	32%
	27%
	41%
	100%

	Grand Total
	100%
	100%
	100%
	100%



If we analyze the customer segment data, we can see that major portion of the sales is coming from corporate segment. It has been contributing to 37% of the sales and 39% in profit. Share of Consumer Segment has declined drastically to 14% in 2012 which was 25% on year 2009. Similarly, for corporate segment it has been increased from 34% in 2009 to 45% in 2012. Whereas, if we compare the figures of 2009 and 2012, there has been no significant change in contribution of Home offices and small business.
	Segment Wise Sales Analysis
	

	Order Year
	Consumer
	Corporate
	Home Office
	Small Business
	Grand Total

	2009
	      962,822 
	   1,518,610 
	          980,717 
	               747,748 
	     4,209,897 

	2010
	      697,536 
	   1,242,809 
	      1,011,872 
	               607,870 
	     3,560,087 

	2011
	      715,860 
	   1,243,534 
	          786,500 
	               684,050 
	     3,429,945 

	2012
	      687,393 
	   1,493,952 
	          785,674 
	               748,652 
	     3,715,672 

	Grand Total
	   3,063,611 
	   5,498,905 
	      3,564,764 
	           2,788,321 
	   14,915,601 

	
	
	
	
	
	

	Contribution Percentage
	
	
	
	

	Order Year
	Consumer
	Corporate
	Home Office
	Small Business
	Grand Total

	2009
	23%
	36%
	23%
	18%
	100%

	2010
	20%
	35%
	28%
	17%
	100%

	2011
	21%
	36%
	23%
	20%
	100%

	2012
	18%
	40%
	21%
	20%
	100%

	Grand Total
	21%
	37%
	24%
	19%
	100%



The data has been also analyzed region wise and it showed that there is almost same contribution percentage of sales from all the regions throughout the years, except Prairie for which sales declined to 15% from 19% percentage in year 2010 but it recovered in year 2011 and 2012 by contributing 21% in respective year sales.

	


	Region Wise Sales Analysis
	

	Region
	2009
	2010
	2011
	2012
	Grand Total

	Atlantic
	                    668,393 
	          508,428 
	          357,272 
	          480,155 
	           2,014,248 

	North Carolina
	                      20,337 
	            42,099 
	            32,028 
	            21,913 
	               116,376 

	Northwest Territories
	                      22,145 
	            16,484 
	            26,333 
	            18,856 
	                 83,818 

	Ontario
	                1,073,872 
	          956,312 
	          871,108 
	          878,950 
	           3,780,242 

	Prarie
	                    782,526 
	          545,010 
	          711,561 
	          798,208 
	           2,837,305 

	Quebec
	                    370,323 
	          369,739 
	          319,538 
	          450,595 
	           1,510,195 

	West
	                1,045,843 
	          851,790 
	          840,788 
	          859,127 
	           3,597,549 

	Yukon
	                    226,456 
	          270,225 
	          271,317 
	          207,869 
	               975,867 

	Grand Total
	                4,209,897 
	      3,560,087 
	      3,429,945 
	      3,715,672 
	         14,915,601 

	
	
	
	
	
	

	Contribution Percentage
	
	
	
	

	Region
	2009
	2010
	2011
	2012
	

	Atlantic
	16%
	14%
	10%
	13%
	

	North Carolina
	0%
	1%
	1%
	1%
	

	Northwest Territories
	1%
	0%
	1%
	1%
	

	Ontario
	26%
	27%
	25%
	24%
	

	Prarie
	19%
	15%
	21%
	21%
	

	Quebec
	9%
	10%
	9%
	12%
	

	West
	25%
	24%
	25%
	23%
	

	Yukon
	5%
	8%
	8%
	6%
	

	Grand Total
	100%
	100%
	100%
	100%
	



Year on Year Comparison
If we do year on year comparison for product categories, sales has been volatile for the furniture category. 
· Year on year comparison of Furniture Category
Compared to 2009, sales for this category declined by 85% in 2010 and then massively increased by 437% in 2011 and again drastically declined by 108% in 2012. 
· Year on year comparison of Office Supplies Category
In initial 2 years there was declining trend in the sales of office supplies. Sales was declined by 33% in 2010, and 26% in 2011 and then in 2012 there was increase of 56%.
· Year on year comparison of Technology Category
For technology category, sales increased by 22% in year 2010 and 2% in 2011 than it declined by 13% in year 2012.
	Product Category
	2009
	2009 vs 2010
	2010
	2010 Vs 2011
	2011
	2011 Vs 2012
	2012

	Furniture
	     61,805 
	-85%
	        9,397 
	437%
	     50,422 
	-108%
	     (4,191)

	Office Supplies
	   177,646 
	-33%
	   118,143 
	-26%
	     86,960 
	56%
	   135,272 

	Technology
	   194,645 
	22%
	   237,377 
	2%
	   242,928 
	-13%
	   211,364 

	Grand Total
	   434,096 
	 
	   364,917 
	 
	   380,311 
	 
	   342,444 



These were few findings from the basic analysis of the given data sample, we could also perform multiple other analysis if we dig further into data as there are multiple variable like Product Category, Customer Segment, Region, Province, Product Sub-Category and Shipping Mode. Each variable could also be placed in single pivot table using multiple data set tables but that would be cluster of data, easy way to do this is by using Filter option in a single pivot table. Excel provide us multi-angle view to review same data set, its representation depends on the requirement of user. 















Part-2

2.1

	ice_cream

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	1
	95
	47.5
	47.5
	47.5

	
	2
	47
	23.5
	23.5
	71.0

	
	3
	58
	29.0
	29.0
	100.0

	
	Total
	200
	100.0
	100.0
	

	There are 95 students that prefer the vanilla ice cream taste.




2.2
	female

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	0
	91
	45.5
	45.5
	45.5

	
	1
	109
	54.5
	54.5
	100.0

	
	Total
	200
	100.0
	100.0
	

	According to analyse we got there are 91 males and 109 females.



2.3
	Statistics

	

	N
	Valid
	200

	
	Missing
	0

	Mean
	74.55

	Median
	63

	Mean and Median Participants who enjoy chocolate-flavored ice cream.



	N
	Valid
	200

	
	Missing
	0

	Mean
	109.81

	Median
	101.5

	Mean and Median , Participants who enjoy strawberry -flavored ice cream.



2.4
k-Means Clustering:

	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	ss
	200
	1
	200
	100.50
	57.879

	fenmale
	200
	0
	1
	.55
	.499

	ice-creams
	200
	1
	3
	1.82
	.857

	video
	200
	26
	74
	51.85
	9.901

	puzzle
	200
	26
	71
	52.41
	10.736

	Valid N (listwise)
	200
	
	
	
	



	Initial Cluster Centers

	
	Cluster

	
	1
	2

	Zscore(ss)
	-.95889
	.97617

	Zscore(fenmale)
	.91142
	-1.09170

	Zscore(ice_cream)
	.21587
	-.95099

	Zscore(video)
	-2.30787
	2.23717

	Zscore(puzzle)
	-2.45953
	1.26632



	Iteration History

	Iteration
	Change in Cluster Centers

	
	1
	2

	1
	2.443
	2.321

	2
	.164
	.135

	3
	.103
	.078

	4
	.047
	.037

	5
	.049
	.040

	6
	.037
	.032

	7
	.000
	.000

	· Because cluster centers changed very little or not at all, convergence was achieved.
· Any center has a.000 maximum range of absolute coordinate movement.
· The current iteration is Seven 
· A minimum distance of 6.607 miles must separate the starting centers.




	
Final Cluster Centers

	
	Cluster

	
	1
	2

	Zscore(ss)
	-.56677
	.48281

	Zscore(fenmale)
	.10582
	-.09014

	Zscore(ice_cream)
	-.31683
	.26989

	Zscore(video)
	-.75334
	.64173

	Zscore(puzzle)
	-.63103
	.53754



	Distances between Final Cluster Centers

	Cluster
	1
	2

	1
	
	2.190

	2
	2.190
	



	ANOVA

	
	Cluster
	Error
	F
	Sig.

	
	Mean Square
	df
	Mean Square
	df
	
	

	Zscore(ss)
	54.728
	1
	.729
	198
	75.110
	.000

	Zscore(fenmale)
	1.908
	1
	.995
	198
	1.916
	.168

	Zscore(ice_cream)
	17.102
	1
	.919
	198
	18.616
	.000

	Zscore(video)
	96.688
	1
	.517
	198
	187.115
	.000

	Zscore(puzzle)
	67.840
	1
	.662
	198
	102.413
	.000

	
The F tests should only be utilized for descriptive purposes because the clusters were chosen to maximize the difference among instances within each cluster.
The observed significance levels cannot be interpreted as tests of the equality of the cluster means because this is not taken into consideration while calculating them.



	Number of Cases in each Cluster

	Cluster
	1
	92.000

	
	2
	108.000

	Valid
	200.000

	Missing
	.000




2.5
Data Mining Methods
There are so many methods used for data mining such as Clustering, Data cleaning, Data Visualization and many more   
1. Clustering
Clustering is a method for representing data graphically, such as in graphs that display purchasing patterns or customer demographics for a certain product. 
2. Association
To discover correlations or links between points in a data collection, association rules are utilized. To find unusual or intriguing connections between variables in databases, data miners utilize association. Association is frequently used by businesses to assist them decide on their marketing strategy and research.
3. Data Cleaning
Data preparation for mining is accomplished by data filtering. Data organization, removal of duplicate or faulty data, and filling in of any null values are all aspects of data cleaning. When this procedure is finished, the most pertinent data may be gathered for examination.
4. Data Visualization
Data visualization is the process of converting numerical information into visual representations that business stakeholders can understand. Charts, graphs, maps, diagrams, and other visual representations of data can be used to convey information. This is the main method used by data scientists to present their findings.
5. Classification
A fundamental data mining approach that may be used in almost any sector is classification. It is a procedure wherein data points from huge data sets are categorized according to how they are being used. 
6. Machine Learning
The process through which computers employ algorithms to learn on their own is known as machine learning. Machine learning, a component of modern technology that is becoming more and more important, makes computers "smarter" by teaching them how to carry out tasks using the data they have collected. Machine learning has a wide range of applications in data mining.
Text Mining Methods
There are so many methods used for data mining such as Information Extraction, Information Retrieval, Natural Language Processing and many more   
1. Information Extraction (IE)
It is a method for obtaining important data from vast amounts of data. IE encompasses tasks including tokenization, named entity identification, sentence segmentation, and part-of-speech assignments and is the first stage for systems to understand unstructured text by identifying important words and relationships within text.
2. Information Retrieval (IR)
IR is the process of taking a given set of words or phrases and extracting relevant information and linked patterns from them. In information retrieval, several methods are used to monitor user behavior and find pertinent data and information as a result. 
3. Natural Language Processing
Computers can read by evaluating grammar and sentence structure thanks to NLP, which deals with the automatic processing and analysis of unstructured textual information.
Examples of Data Mining in Real Life
Data mining and analysis are becoming more and more significant in daily life. Today, data mining is used by the majority of businesses to analyse big data.
Data mining can be used in daily life such as fraud detection, risk management, cybersecurity planning and many other critical business use cases.
It also has a significant impact on governance, business, science, mathematics, sports, and other fields.
2.6
ADVANTAGES AND DISADVANTAGES OF USING SPSS
Advantages:
· A built-in function makes a variety of intricate statistical tests available.
· Results interpretation is not too difficult.
· Displays data tables quickly and simply.
· Has room to grow.
Disadvantages:
· Too much expensive for Students  
· Need special training to use the software and features
· Difficult as compare to Excel 

ADVANTAGES AND DISADVANTAGES OF USING EXCEL
Advantages:
· A comprehensive analysis of the data
· Quicker, more precise computations
· improved analytical abilities
· strategies and techniques for data visualization
· Easy to use and available 
· Used for: Data Visualization., Data Forecasting, Inventory Tracking, Project Management and many more
Disadvantage:
· Lack of security and control.
· Excel is prone to fraud and corruption.
· Human mistake is possible with Excel
· Excel is challenging to test or debug.
	
	SPSS
	EXCEL

	1
	IBM Product ,used for Data Storages and Data formats computation 
	Microsoft Product , mathematics concepts as well, such as Statistics, Algebra, Calculus, Advanced Statistics 

	2
	Easy data transformation from one to another format which gives advantages for analyzing
	Information stored in a tabular format and engage in an unlimited number of ways with their data using Excel.

	3
	Anova , Manova and T-Test are poplar function 
	IF ,VLookup, Countif, Error

	4
	Speed and performance is better
	Duplication or data redundancy

	5
	Mostly used in Industries and large scale companies 
	Mostly used in companies where large scale and sensitive data need to manage


 
Real Life Example: 
· PIE Charts
· Bar Graphs 
· Comparison charts
· Auto Calculation 
· Mathematical /Formula based solution  
· Predication analysis on basis of given Data.




















Furniture	
2009	2010	2011	2012	1472671.7239999988	1252518.4160000002	1268656.0780000002	1184744.3239999993	Office Supplies	
2009	2010	2011	2012	1035399.64	910359.95000000019	796383.78999999934	1010618.7200000006	Technology	
2009	2010	2011	2012	1701825.4815000002	1397208.6785000013	1364905.1129999992	1520308.9090000002	


















Furniture	
2009	2010	2011	2012	61804.530000000006	9397.4000000000015	50422.44999999999	-4191.3500000000104	Office Supplies	
2009	2010	2011	2012	177646.27000000002	118143.23999999983	86960.009999999922	135271.91	Technology	
2009	2010	2011	2012	194645.22000000009	237376.69000000003	242928.0400000001	211363.57	




Furniture	
2009	2010	2011	2012	0.14237525144782481	2.5752134051841291E-2	0.13258232417984775	-1.2239514807860804E-2	

