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INTRODUCTION


Data analysis is the process which includes examining, transforming and modelling of data with an aim of generating useful information. Data analysis is very useful tool for analysing and evaluating the business data that can be used for taking effective decisions. Data visualization is graphical representation of data through graphs and maps. This provides with visual information related to data. The project will provide with detailed information regarding sales and profits over the years of superstore. The data will be analysed and visualized in excel spreadsheet. 
MAIN BODY

PART 1
Determining the change in sales and profits of superstore

The excel has provided with the data of superstore sales from 2009 to 2012. It is essential for business entity to develop an understanding regarding the rise and fall in sales and profit margin which can help it in taking corrective measure. The excel spreadsheet helps in effectively handling the complex sales data. The very first step is to use filter and sort option from excel in order to sort data of specific year, for instance, in order to evaluate data of 2009 filter is being applied on order date. A drop-down list appeared where 2009 was selected (Jelen, 2022). The sales and profit of year 2009 appeared. In this manner, data of specific year is sorted and copied to another sheet.

After sorting the relevant data of each year pivot table is used to collect monthly total sales and profit of each year. In simple terms, pivot table is being used to convert daily data into monthly data and to sum up the overall sales and profits of each month (Cosma, 2019). The formula for calculating profit percentage is used for outlining the profit margin of each month. Along with this, average formula is also being used to discover the average of yearly profit margin. This has provided with understanding of average profit margin generated by superstore every year. In this manner data analysis is being done and information is collected to provide with in depth knowledge of performance of superstore.

Data visualization is also being used that can help in developing a conclusion regarding the performance of superstore (Becker and Gould, 2019). The pivot chart is inserted using pivot table. Along with this, line graph of total sales, profit and profit margin is also generated in order to develop overall understanding of yearly performance of the store.
Evaluating the performance of superstore

2009

According to the data sorted using pivot table, it can be evaluated that in January month the profit of store was negative. The average sales of the year were 146171.76 and in month of January the sales were below the average. This has also impacted the profit and business entity had to face loss during January month. Along with this, it can also be outlined that there was loss in June month also. But the sales during June month was above the average sales (Hai-Jew, 2019). The average formula in excel has helped in comparing the monthly sales and profit margin with the average of the year. This can provide with detailed understanding of the gaps which has impacted the overall performance of the store in 2009.
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The pivot chart provides with the overall yearly performance of superstore in year 2009. It can be evaluated that the business entity has adequate sales but is not able to generate profit accordingly. It is significant for store to analyse its expenses which is impacting its overall profit. It is also essential for store to assess the sales and expenses of January and June month where it had generated losses. It can also be evaluated that there was sudden increase in sales of store in April month.
2010


As per the pivot table, it can be evaluated that there is decline in the overall sales of the store in comparison to 2009. Due to decrease in sales there is fall in profit for the year 2010. But the profit margin of the store has increased from 2009 by 1.34%. This reflects that store has worked on its expenses and tried to minimize irrelevant expenses which has provided it will rise in profit margin. Along with this, it is also imitated that the store has faced no loss in any of the month. It is significant for business entity to assess the sales and develop innovative ideas to increase the sales which can enhance the profit margin of the store. It is also discovered that the average sales of 2010 are relatively lower than that of 2009. 
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The pivot chart is outlining the rise and fall in sales and profit for the year 2010. According to this graph, it can be evaluated that in the month of March, the store had a sudden rise in sales but there was decline in profit. The increase in sales has not positively impacted the profit. Instead of increase in profit there was fall in profit. This can be due to other factors which have widely impacted the profit of the store during month of March. Along with this, it can also be outlined that there is sudden fall in sales and profit during April month. It is very essential for company to look into the matter and discover the reasons which has negatively impacted the sales of April month. Further, it is also discovered that September month has the highest sales and profit. The decrease in profit is due to instable increase and decrease in per unit price of products sold by store. This has impacted overall sales and profit of the business entity.
2011


In accordance to the pivot table of 2011, it is being discovered that the store is having positive profit for every month. Along with this, it is also reflected that the sales for this year is more that the previous year. There is also increase in profit in comparison to last year. Along with this, there is also increase in average sales which implies that the store has increased its overall performance in comparison to 2010. The business entity has overseen the factors that are negatively impacted its sales and profits. 
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The pivot chart provides with visualized information regarding the overall performance of superstore in 2011. There was frequent rise and fall in sales and profit margin of the store. October and May were the peak months of the year in which store has generated the highest revenue and profit. But it is also outlined that during the month of October, the change in profit is not in accordance to the change in sales. This has impacted the overall profit margin of the store in the year 2011. Further, it is also noted that there was sudden decline in sales in the months of August and September. Along with this, in the month of September, the store has generated the lowest profit. The highest profit margin earned was in month of May.  
2012


The pivot table has provided with layout of monthly sales and profit of 2012. It can be outlined that there is increase in overall sales of the store in comparison to 2010 and 2011. Along with this, it is also reflected that there is also increase in average sales of the store. The store has faced loss in the month of November. This may be due to fall in per unit price of products. In comparison to August month the store has generated higher revenue in month of November but the overall profit margin is high in August. The average profit margin calculated using average formula has also outlined that there is fall in average profit margin in comparison to all the previous years. Though the sales in year 2012 is highest but the profit earned during this year is the lowest. It is significant for the store to assess the gap and reasons behind this gap. This can help in developing and implementing effective strategies that can help in bridging the gaps and to generate higher profits according to the sales.
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The pivot chart is providing with the link between sales and profit generated by store. According to the pivot chart, it can be outlined that there is sudden increase in sales during the month of February. Along with this, there is also increase in profit margin. The month of February has generated the highest sales and profits in year 2012. There is also sudden decline in sales and profits in the month of March and April. This has widely impacted the performance of store in this month. It is essential for the store to discover the reasons behind the sudden fall and take corrective measures in the future. It is also important to oversee the factors that has negatively impacted the profit in November. 
Overall analysis (2009-2012)

	Year
	Sales
	Profit
	Profit %

	2009
	1754061
	152253
	8.68

	2010
	1318867
	132154.9
	10.02

	2011
	1472061
	161230.3
	10.95

	2012
	1601552
	130967
	8.18
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From the above line graph it can be outlined that there is sudden fall in sales in 2010. It is the lowest sale from 2009-2012. It is essential for the store to evaluate the reason for sudden faal which can help in taking corrective measures in the future. Along with this, it is also significant for the store to maintain an effective sales which can help in genrating higher profits and to survive in the competitive market. In order to attract numerous of customers, the superstore is required to take effective and efficinet steps. The graph shows instable rise and fall in sales of the store. It can also be noted that there is increase in sales in 2011 and 2012. But the percentage of incerase in sales is not equal or more than that of 2009 sales. 
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The overall profit earned by store is being reflected in the above line graph. It can be laid out that store has a drop in profit in 2010 in compqarison to 2009. This is due to decline in sales of the products. Further, it can be seen that there is sudden increase in profit in 2011 though the change in profit is not in accordance to the change in sales. The increase in sales in 2011 is 11.62% whereas increase in profit is double the sales i.e., 22%. It can also be noted that there is sudden fall in subsequent year despite of incerase in sales.
PART 2
2.1 How many students like vanilla flavour of ice-cream?

  From the statistical data it can be identified that more than 194 males out of 200 candidates liked Vanilla flavour and 191 female candidates has also liked this ice cream flavour compare to other options.  Also, from figure 2 of Bar chart it is clear that 97 people has opted for Vanilla flavour in ice cream.

2.2: How many students are Male and Female?
From the figure 1 of bar chart, it can be depicted that out of 200 people 91 was male and 109 was female who have participate in survey.

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

	Statistics

	
	Gender of candidates
	Ice cream flavour

	N
	Valid
	200
	200

	
	Missing
	1
	1

	Mean
	.55
	1.82

	Median
	1.00
	2.00

	Mode
	1
	1


Interpretation
From the above table it can be analysed that (0.55) which represent that majority of candidate has taken part in survey.  Also, highest number (2.00) represent that various candidate likes ice cream flavour over puzzle and video games. It has been indicated from the table that only 1.00 (Mode) candidate has opted for ice cream flavour repetitively.
	Gender of candidates

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	male
	91
	45.3
	45.5
	45.5

	
	female
	109
	54.2
	54.5
	100.0

	
	Total
	200
	99.5
	100.0
	

	Missing
	System
	1
	.5
	
	

	Total
	201
	100.0
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Figure 1
Interpretation:

 From the above table it has been interrelated that there were male and female gender have participated in the survey. Also, it has been identified that there was total 200 candidates out of which 91 was male and 109 was female who willingly participate in survey.
	Ice cream flavor

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	vanilla
	95
	47.3
	47.5
	47.5

	
	chocolate
	47
	23.4
	23.5
	71.0

	
	strawberry
	58
	28.9
	29.0
	100.0

	
	Total
	200
	99.5
	100.0
	

	Missing
	System
	1
	.5
	
	

	Total
	201
	100.0
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Figure 2
Interpretation:

 The above chart shows detail regarding different ice cream flavor selected by participant.  Moreover, it has interpreted from Bar chart that majority of candidate (95) out of 200 has selected Vanilla as it is Sweet and Simple as well as compliment various other beverages. Also, 58 number of people has selected Strawberry because they were found of this fruit and like eating it. However, only 47 number of people out of 200 has chosen chocolate because it is very sweet and increase sugar level.
2.4:  Clustering
Quick Cluster

	Initial Cluster Centers

	
	Cluster

	
	1
	2

	Gender of candidates
	0
	1

	Ice cream flavour
	3
	1


	Iteration Historya

	Iteration
	Change in Cluster Centers

	
	1
	2

	1
	.447
	.448

	2
	.000
	.000

	


	Final Cluster Centers

	
	Cluster

	
	1
	2

	Gender of candidates
	0
	1

	Ice cream flavour
	3
	1


	ANOVA

	
	Cluster
	Error
	F
	Sig.

	
	Mean Square
	df
	Mean Square
	df
	
	

	Gender of candidates
	2.509
	1
	.238
	198
	10.552
	.001

	Ice cream flavour
	110.300
	1
	.181
	198
	609.107
	.000

	


Interpretation:

 From the above table it can be interpreted that Significance value is 0.00 which is lower than standard value 0.05. Thus, hypotheses have been proven as to be alterative. Hence, there is relation between gender and ice crema flavour selection.  The statistical relation between variables explains that various candidates has liked ice cream flavour more.

	Number of Cases in each Cluster

	Cluster
	1
	73.000

	
	2
	127.000

	Valid
	200.000

	Missing
	1.000
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Interpretation 

From the above graph it can be depicted that out of 200 candidates 194 male has opted for Vanilla flavour compare to chocolate and Strawberry. Also 191 female candidates have selected vanilla too because it is not very sweet and complement various beverages. Thus, from the graph it can be interpreted that highest vote has been given to venial flavour of ice cream by female candidates. Although, Strawberry was the second highest and lower votes has been given to chocolate.

2.5: Explain the most common data mining and text mining methods that can be used in business with real world examples.

One of the most common method of data mining is clustering which is known as collection of data objects similar objects and within same cluster.  In simple words it can be stated that objects are of similar nature and within same group and they are different or dissimilar to the objects in other groups. Moreover, cluster analysis is defining as process of identifying groups and clusters in the data so that relation of two objects is highest and belong to same group. Thus, this analysis can be used to develop customer profiling.  Another common data mining method is regression analysis which is known as process of analysing the relationship between two variables and helps in understanding the value of dependent variable change if any independent variable is changed.  Regression method is used for analysing and forecasting one variable is dependent on another.   For instance: Data mining can be used in marketing as it will help in promoting business (Oatley, 2022). A large amount of data is collected on sales, consumption and customer shopping. Data mining helps in identifying customer buying behaviour, improve consumer retention and services as well as enhance company sales.  Some of the examples of data mining in marketing is anomaly detention that is a technique used for detecting abnormalities in data that may cause any kind of flaw in the system.  Also, this system helps in scanning complex entries in operations. Furthermore, one of the common methods of text mining is information extraction which is one of the most common mining techniques that helps in extracting meaningful information through textual data. This technique identifies extraction of entities, attributes and their relationships from unstructured text.  All the data that has been extracted then stored in data base for future use (What is Text Mining: Techniques and Applications, 2022).  For instance:  text mining techniques are used in customer care services by companies in order to enhance consumer experience by accessing textual data from various sources like customer feedback, calls and survey. Thus, text analysis helps in addressing issues of consumers effectively. 

2.6: Discuss the advantages and disadvantages of using SPSS and Excel using relevant practical examples and present your discussions in a table.
SPSS
	Advantages
	Disadvantages

	Provides reliable and fast answers 
	 Cannot be used to analyse big data set.

	Dynamic in nature and useful for graphs and tables
	It is expensive to purchase for students

	Effective data management 
	It requires training to complete all the available features

	 No additional requirements of using software.
	The graph features are not simple as Microsoft excel.

	Useful for both quantitative and qualitative data (Daryanto, 2022).
	It is very time consuming.


Example:

SPSS can be used in business as it will shorten up time to investigate fraud, identify problems and simplify business activities to consumer trends.  Also, IBM make use of SPSS in order to reduce fraud investigations and increase the amount of consumer to help shorter periods of time.
Excel 

	Advantages
	Disadvantages

	 Large data can organize through data and it is easier to analyse and digest when used to create graphs through visual data (Jordan and et.al., 2022).
	Learning is difficult compare to MS word and any other software.

	Password protection in excel file is provided and this security of software is better for accessing data.
	Through applying wrong formula there can be errors in software.

	Excel can be used for importance office data and helps in organizing information.
	Excel software is high price and their other alternative used for creating spreadsheet files.


 Example:
Amazon make use of excel for storing large data and to manage programming.

CONCLUSION


The data analysis and data visualization tools are the most important and useful tools for discovering relevant information that can help in taking effective and appropriate decisions. The project had provided with in depth understanding of change in sales and profits of superstore over the years (Golfarelli and Rizzi, 2020). The pivot table and pivot charts were used for analysing and visualizing the sales and profit related data. Along with this, other excel functions and formulas were also used in order to calculate profit percentage of each year. The sales and profit data were also visualized through line graphs. 
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