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[bookmark: _heading=h.gjdgxs]Introduction
Information, statistics, and a variety of other quantifiable data may be presented in a way that is both educational and entertaining to the audience. Data visualisation is the term used to describe this process. Its goal is to make complex narratives and presentations easier to comprehend and communicate. Using visual approaches such as charts, bar or pie graphs, infographics that are wonderful for structure and relationships, plots, and many other similar visualisations, it should be able to effectively communicate critical information (De Levie, 2012). In this report, data visualisations have been used for providing context for the data or story and convey the intended message. Here, each of the investigation's several subplots has a distinct focus and this report will have two unique parts to this. 


[bookmark: _heading=h.30j0zll]Part 1 
Insights that can be put into action are far simpler to extract from a well-designed Excel spreadsheet than they are from a raw data set that is a disorganised mess. Excel gives users the ability to alter the fields and functions that execute computations, which is useful when working with more complicated data sets. Even when working with data sets that are far bigger than usual, calculated in terms may be analysed and displayed with a higher degree of precision without the need for any additional software. Create made-up figures for profit margins and expenditure forecasts for each department. It is not capable of producing a comprehensive data output, but it can provide clear pictures and precise computations (Carlberg, 2016). Data analysis is the word that is used most often to refer to the process of extracting useful and relevant information from enormous volumes of data. However, there are many alternative ways to express this process. This approach helps reduce the risks involved with making decisions since it illustrates essential information via the use of charts, photographs, tables, and graphs. In the field of data analytics, a wide variety of methodologies and tools are used, such as those that are used to acquire and organise information in addition to those that are used to analyse and publish findings (for example, tools that are used to visualise data). On the other hand, data analysis is the process of transforming unprocessed data into statistics, facts, and explanations that may be of value (Carlberg, 2018).
The term "data analysis" refers to the process of gathering, cleaning, analysing, and processing data, as well as the understanding and dissemination of the findings obtained as a consequence of the process. Finding patterns in the data and making connections between the numerous data points might be simplified with its assistance. Through the process of identifying patterns and correlations within raw data, database administrators can derive conclusions that are both relevant and helpful from the data. Data analysis not only provides a framework for responding to questions but also helps organisations better understand past behaviour and interactions, which may be beneficial when organisations are deciding how to proceed with their businesses in the future (Albright, Zappe, Winston and Broadie, 2011). To complete this task, all need to do is retrieve relevant facts from the past. Data analysis provides businesses with a critical competitive edge in the form of the capacity to conceptualise a strategy before making a complete commitment to putting it into action. The use of data analysis by companies may also make it possible for them to develop new products and services that are attractive to their existing customers while simultaneously enabling them to discover new avenues of revenue.
It is anticipated that this pattern will continue since businesses of all sizes and types see data as a potential source of a competitive edge. Because it allows quicker, more intelligent decision-making and gives real-time insights based on the data collected from an organisation, data analytics is a game-changer for the digital transformation activities being undertaken by businesses (Şen, 2019). Data Analysts, who are responsible for ensuring that the best possible outcomes are obtained as fast and effectively as feasible, will need to have access to the appropriate tools and software. There is a wide variety of software and hardware available to choose from to assist data analysts in maximising the value of their study. However, data analysts employ modern analytics technologies such as Hadoop, Apache Storm, and DataCleaner, Microsoft Excel for Data Analysts is commonly ignored.
Pivot Tables are among the most helpful and widely used analytical tools that are available, and Microsoft Excel for Data Analysts has one built right in. Microsoft Excel is an important piece of software for data analysts as it allows them to build customised data aggregation, graphically show data, compute margins and other standard ratios, and so on (Stehlik-Barry and Babinec, 2015). 
Excel functions, which are essentially pre-set equations, make it easy to carry out a broad variety of calculations in a streamlined manner. The only thing that is required of business is to type an equal sign (=) into the cell, then enter the description of the function, accompanied by the cell range in which it should be used, and then press Enter. They are namely various functions i.e., SUM, VLOOKUP, LOOKUP, IF and many other functions that are widely used by different organisations to make the analysis easier and suitable for the management to understand. Therefore, in this report, the functions that are to be used are the IF and PIVOT tables. 
[bookmark: _heading=h.1fob9te]IF function 
Excel makes it possible to do tests for certain conditions and then return either one of two potential results depending on whether or not the test was successful. If someone earned more than $5,000, users should respond "Yes" to the Bonus question; if the company made less than $5,000, one should respond "No" to the Bonus question. Anyone may use this procedure to evaluate a single function or can aggregate many IF functions into a single formula using this function. There is no option here that cannot be considered at some point in the future (Schmuller, 2014). Excel's IF expressions may be further subdivided into multiple IF statements for further flexibility. Due to the versatility of this function, it is also feasible to assess mistakes in addition to being able to assess text and values. When testing to see if an item is the same or not, a single response is not the only choice. There are several possibilities. Before continuing with more calculations, it is important to first take into account the demands of the company and then use the appropriate mathematical operators (Rice, 2021).
To determine whether the overall sales trend is positive or negative. This function is used to produce an IF-then-else statement that provides a different result depending on whether the test was successful or not, and returns one value if it was. This equation may be used to assess whether or not "increase in sales" scores would rise the next day: =IF(F3>F4, "Increase in sales"), or "Fail.". Multiple conditions may be tested simultaneously using nested IF functions. The IF function may be used in conjunction with other logical functions, such as AND and OR, to enhance the logical test's possibilities.
Step 1 
The first step here is to take the data of order data and sales data accordingly.
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Step 2 
Now to find if the sales increased or declined. To find it with the IF function, the following formula is used - =IF(B2>B3,$E$2,IF(B2<B3,$E$3)).
[image: ]
Step 3
From the following screenshot, it can be identified that the sales increased and decreased due to various reasons. To get the appropriate chart for the result, from the insert menu need to select the appropriate chart.
[image: ]

Figure-1:Sales chart(Source:self-made)
[bookmark: _heading=h.3znysh7]PIVOT table
A pivot table should provide a summary that is specific to the requirements of the user by consolidating and separating the information included in a database table or spreadsheet. This allows the user to more easily analyse the data. The data is not altered in any way; rather, the data is "pivoted" or "turned" by the tool so that it may be seen from a variety of different angles. When working with enormous volumes of data that would be impossible to compute manually, pivot tables may be an especially helpful tool. Determining averaging, sums, ranges, and locating outliers are just some of the many data processing tasks that may be accomplished with the help of a pivot table. It is of the utmost importance to ensure that the values of the highest significance are brought to the forefront of the table by organising the data in a way that is distinct and easy to comprehend (Nebel, Wild and Martínez, 2015). If a business wishes to monitor the monthly sales of a large range of products, they are using an Excel spreadsheet to accomplish so. This would allow them to easily see and analyse the data. 
For instance, to determine which products were the most successful sellers during a certain quarter, they would make use of a pivot table. The sales quarters would be identified as column labels at the top of the first column, and goods would be displayed in rows inside the first column. The table has been set, as can be seen in the previous sentence. The accumulated sales for each product over each quarter would be displayed in form of a totalled in the worksheet's data section. In conclusion, a filter is a tool that may be used to display just certain periods, certain goods, or particular mean values (Meyers, Gamst and Guarino, 2012). The data in a table may be summarised, sorted, reorganised, grouped, counted, totalled, or averaged with the use of a Pivot Table. To change rows into columns and columns into columns thanks to the strength of this tool. This feature gives users the ability to do complex computations on groups that may be arranged according to any of the table's fields (columns), and it does it in a very flexible manner.
The following are the steps to get the Pivot table data for the sales 
Step 1
The data that is to be analysed which in this report is given as “superstore sales”, should be opened and loaded. Below is the screenshot –
[image: ]
Step 2 
Need to click on insert, on the menu tab in the top left there is an option named pivot table. Click on the pivot table option and a dialogue box will appear as shown below –
[image: ]
On this dialogue box click ok and a new worksheet will open.
[image: ]
Step 3
From the right side, many options are filtered from the data sheet given. From the options on the left side need to select the orders as per year. 
[image: ]
Step 4 
After that, the sales data is to be selected against the years. 
[image: ]
Step 5 
The next step is to see the decline in sales through the chart. In the insert option from the menu bar, there are different chart options. From there line chart needs to be selected and clicked. The chart will appear. 
[image: ]
The decline in sales from 2009 – 2012 

Figure-2:Decline of sales data chart(Source:self-made)



[bookmark: _heading=h.2et92p0]Part 2 
[bookmark: _heading=h.tyjcwt]2.1 Students liking the vanilla flavour 
	ice_cream

	
	Frequency
	Per cent
	Valid Percent
	Cumulative Percent

	Valid
	Vanilla
	95
	47.5
	47.5
	47.5

	
	Chocolate
	47
	23.5
	23.5
	71.0

	
	Strawberry
	58
	29.0
	29.0
	100.0

	
	Total
	200
	100.0
	100.0
	



[image: ]
Figure-3:Ice cream flavours(Source:self-made)
From the above data, it can be concluded that vanilla flavour ice creams are mostly liked by the students compared to other flavours. According to the data 95 respondents like vanilla flavour ice cream. To make the presentation of the data according to the ice cream flavour a column chart is presented above.
[bookmark: _heading=h.3dy6vkm]2.2 Descriptive of male and female
	Gender

	
	Frequency
	Per cent
	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
	



[image: ]
Figure-4:Gender pie chart(Source:self-made)
From the above analysis from SPSS, it is clear that the percentage of females is more than males. According to the statistical data and measures, it can be concluded that males are 91 in number and female participants are 109 in number. Also, data distribution is presented with a pie chart.

[bookmark: _heading=h.1t3h5sf]2.3 Mean and median 
	Statistics

	ice_cream  

	N
	Valid
	200

	
	Missing
	0

	Mean
	1.82

	Median
	1.74a

	a. Calculated from grouped data.
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Figure-5: Histogram chart of ice_cream data(Source:self-made)
From the above data analysis, it can be seen that the mean and median for chocolate and strawberry ice cream are, mean is 1.82 and the median is 1.74. Also, for further understanding, the histogram graph is presented accordingly.
[bookmark: _heading=h.4d34og8]2.4 Clustering 
These smaller groups are more intimately connected compared to they are to the bigger categories of the population or statistical data. The objective is to identify clusters of people who have specific characteristics and then compile these individuals into a single entity. Local maxima are sought at each phase of this iterative clustering procedure known as K means. K-Means Machine learning and data science practitioners employ clustering, an unsupervised learning approach, to overcome the challenges of clustering. This session will explain the basics of K-means clustering, including how it works and how to implement it in Python. Hierarchical clustering is a phrase used in computer science to describe an algorithm that creates a hierarchy of groupings (Ma and Orland, 2017). The term "algorithm" reveals what the algorithm does. To begin, each piece of information is allocated to a distinct group. Clustering can be employed to address a diverse range of issues in a variety of settings.
	Final Cluster Centres

	
	Cluster

	
	1
	2

	female
	1
	1

	ice_cream
	2
	2

	video
	43
	57

	puzzle
	43
	58

	V1
	2
	2

	V2
	2
	2

	V3
	2
	2

	V4
	2
	2

	V5
	2
	2

	V6
	2
	2




	ANOVA

	
	Cluster
	Error
	F
	Sig.

	
	Mean Square
	df
	Mean Square
	df
	
	

	female
	.053
	1
	.250
	198
	.212
	.646

	ice_cream
	1.022
	1
	.733
	198
	1.394
	.239

	video
	10121.570
	1
	47.404
	198
	213.519
	.000

	puzzle
	10511.594
	1
	62.751
	198
	167.514
	.000

	V1
	1.187
	1
	.698
	198
	1.701
	.194

	V2
	2.047
	1
	.628
	198
	3.259
	.073

	V3
	.024
	1
	.541
	198
	.044
	.834

	V4
	.220
	1
	.586
	198
	.376
	.541

	V5
	.759
	1
	.551
	198
	1.378
	.242

	V6
	.087
	1
	.483
	198
	.179
	.673

	The F tests should be used only for descriptive purposes because the clusters have been chosen to maximize the differences among cases in different clusters. The observed significance levels are not corrected for this and thus cannot be interpreted as tests of the hypothesis that the cluster means are equal.


[bookmark: _heading=h.2s8eyo1]2.5 Common data mining and text mining methods
Using a big quantity of data competitively may be a problem for any organisation. We can learn a great deal about our businesses by sifting through massive amounts of data. This might be discovered via the use of data mining. Although "Big Data" has been present since the 1930s, organisations were unable to keep up with the ever-increasing volume of data that our society was producing to extract value from it until the 1990s, according to Hacker Bits. Businesses have been able to better manage operations, reduce risk, and capitalise on new opportunities thanks to advanced computers and data mining technologies (Hinton, McMurray and Brownlow, 2012).
Regression
The probability of a certain variety may be determined by taking into account other parameters. Regression is an essential technique in planning and modelling. Depending on factors like product availability and demand, this data might be used to forecast product price (Guerrero, 2011). Use of regression, a statistical strategy that focuses on the connection between the variables in a data collection, to pinpoint the exact link between them.
Prediction 
Customers may make educated guesses about what information they can expect in the future thanks to predictive analytics. Many future events may be predicted with reasonable accuracy just by studying past events and trends. If a customer's credit history and prior transactions are examined, it might indicate whether or not they are a credit risk in the future.
Association
Associating two variables is a lot more exact than monitoring a pattern, yet tracking patterns are comparable. See whether there are any events or traits correlated with one another in this situation; for example, one could find that when customers buy one product, they frequently also buy a second related product (Freund, Wilson and Sa, 2006). Several online shops use "People Also Bought" lists to populate their "People Also Bought" sections.
Classification
Grouping attributes into separate categories is one kind of data mining technique known as classification. A new job or more information may be gleaned from each subgroup. For example, consumer credit histories and past transactions may be used to determine if a customer is deemed a "low," medium, or high-risk creditor. Using these categories insight into customers can be found.
[bookmark: _heading=h.17dp8vu]2.6 Advantages and disadvantages of using SPSS and Excel
Statistical Program for the Social Sciences (SPSS) is the primary industry participant and produces statistics packing tools that are versatile enough to function well as derivatives to change and store data (De Levie, 2012). Batch processing, which may be interactive or non-interactive, constitutes the vast majority of its applications. PSPP, an open-source variant of SPSS, is included in the programme and may be used with it. It is a wonderful tool for the examination of statistics as well as the construction of data manipulation tools, with a few significant exceptions. A variety of approaches are used to manage enormous amounts of data competently. If you utilise the open-source version of the application, you won't need to be concerned about the software being out of date soon. SPSS is a fantastic option to consider if you need to create more complex analytic visualisations (Carlberg, 2016). When finished creating a typical SPSS graph, there will be an option to underline data, ranges, and other aspects of the graph.
Data may be saved in Excel in a table format, and the user has virtually an infinite number of possibilities for engaging with the data after it has been loaded. Data may be sorted and filtered, and new insights can be discovered by using formulas and pivot tables, in addition to sorting and filtering the data. Excel has the potential to be integrated into already established procedures since it gives users a choice of options for entering and exporting data. Visual Basic for Applications, more often known as VBA, is a computer program that can be employed to automate processes or design features that are unique to a certain application. When it comes to making records and inputting data, Excel is the tool of choice that most people use. After then, the user is free to make use of and make modifications to this information as they see proper (Carlberg, 2018). Excel is a sophisticated tool that can handle and manipulate data in a variety of ways. When it comes to duties like data management, report production, and other similar activities, an external database might save a significant amount of time. Excel's most current versions may now be used to create and visualise intricate visuals. This capability was previously unavailable.


[bookmark: _heading=h.3rdcrjn]Conclusion
Data visualisations benefit the business software users helping them making sense of the data and identifying new trends and flaws in their operations (Albright, Zappe, Winston and Broadie, 2011). Having a solid grasp of these patterns, proper attention was given to regions that signal either progress or potential risk in this visualities. The main objective of this data visualisation was to analyse the data and determine how best to put it to use for the organisation as a whole. As data is intricate, the value of the data improved when it’s presented in both its individual and aggregate forms. Without data visualisation, it was impossible to explain the conclusions of data analysis, identify patterns that might be exploited for the development of new ideas, and interact with the data in an intelligible manner.
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Total	2009	2010	2011	2012	4209896.8454999989	3560087.0444999966	3429944.981000002	3715671.953000003	
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2 |Discount Ship Mode Profit  Unit Price Shipping Ci Customer Province Region  Customer Product CeProduct SuProduct N: Product Cc Product Be Ship Date
3| 004 ExpressAl -213.25  38.94 35 Hassan Hy Elon North CarcSmall Busii Office Sup Storage & Eldon Base Large Box 0.8 20/10/2010
4| 007 RegularAil  457.81  208.16  68.02 MuhammeElon North Car¢Consumer Office Sup Appliances 1.7 Cubic FJumbo Dru  0.58  2/10/2012
5|  001DeliveryTr 4671 8.69 2.99 Muhamme Elon North Car¢Consumer Office Sup Binders an Cardinal S| Small Box 039 3/10/2012
6| 0.8 RegularAil 1198.97  195.99 3.99 Clay Rozer Elon North Car¢ Corporate Technolog Telephone R380  Small Box 058 12/7/2011
7| 008DelveryTt 3094 2178 5.94 HenryloncElon North CarcConsumer Office Sup Appliances Holmes HE Medium B« 0.5 30/08/2010
8 0.05 Regular Ail  4.43 664  4.95 HenryJoncElon North CarcConsumer Furniture  Office Furr G.E. Longe Small Pack 037 30/08/2010
9 0.03 Regular Al -54.04 7.3 7.72 Johnson CiElon North Car¢ Corporate Office Sup Binders an Angle-D Bi Small Box 0.38 17/06/2011
10| 0.09 RegularAil  127.7 4276 6.22 Johnson CiElon North Car¢ Corporate Office Sup Storage & SAFCO Mo Small Box 18/06/2011
11| 0.07 Delivery T -695.26  138.14 35 Monica Fe Elon North Car¢ Corporate Office Sup Storage & SAFCO Cor Large Box 25/03/2011
12| 0.07 RegularAil -226.36  4.98 8.3 Dorothy BiElon North CarHome Offi Office Sup Paper  Xerox 198 Small Box 0.38 26/02/2010
13| 0.01 ExpressAil -166.85 4.28 6.18 Neola Schi Elon North CarcHome Offi Office Sup Paper  Xerox 198(Small Box 0.4 24/11/2010
14| 0.04 RegularAil  -14.33 3.95 2 Neola SchiElon North Carc Home Offi Office Sup Rubber Ba Advantus ! Wrap Bag 0.53 24/11/2010
15| 0 DeliveryTr 13472 2178 5.94 Ben Foster Elon North CarcHome Offi Office Sup Appliances Holmes HE Medium B« 05 9/6/2012
16| 0.04 ExpressAil  114.46  47.98 3.61 Ben Foster Elon North Carc Home Offi Technolog Computer DS/HD IBNSmall Pack  0.71  10/6/2012
17| 0.02 DeliveryTr  -4.72 5.28 2.99 Claudia Mi Elon North Car¢Small Busii Office Sup Binders an Wilson Jor Small Box 037 4/8/2012
18| 0.03 DeliveryTr 78291  39.89 3.04 Neola Schi Elon North Carc Home Offi Furniture  Office Furr Ultra Com Wrap Bag 0.53 31/05/2011
19| 0.07 RegularAil 938  15.74 1.39 Allen Rose Elon North CarcSmall Busii Office Sup Envelopes #10-4 1/8" Small Box 0.4 26/11/2009
20| 0.04 ExpressAil 440.72  100.98  26.22 Sylvia Foul Elon North CarcHome Offi Furniture Bookcases Hon 4-She Jumbo Bo» 0.6 16/02/2012
21| 0.25 Regular Al -481.04 7137 69 Sylvia Foul Elon North CarcHome Offi Furniture Tables  Lesro Shef Large Box 0.68 16/02/2012
22| 0.06 ExpressAil  -11.68  65.99 5.26 Jim Radfor Elon North Car¢ Corporate Technolog Telephone 520 Small Box 0.59 22/04/2012
23| 0.01 Regular Al 313.58  155.99 8.99 Jim Radfor Elon North Car¢ Corporate Technolog Telephone LX 788 Small Box 0.58 19/04/2012
24 0.1 Express Al 26.92 3.69 0.5 Henry JoncElon North CarcConsumer Office Sup Labels  Avery52  Small Box 0.38 14/03/2010
25| 005 Regular Al 577 471 0.7 Henry JoncElon North Car¢Consumer Office Sup Rubber Ba Plymouth | Wrap Bag 0.8 14/03/2010
2 0.1 Regular Al -172.88  15.99  13.18 Carl LudwiElon North Car¢ Corporate Office Sup Binders an GBC Pre-Pi Small Box 037 11/3/2011
27| 0.05 Regular Ail -144.55 4.89 4.93 Carl Ludwi Elon North Car¢ Corporate Technolog Computer Maxell 3.5 Small Pack  0.66 14/03/2011
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