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Executive Summary

This report has been described in contrast to the data analysis techniques and the graphical representation aspect of the provided data. There are two different data sets that have been evaluated such as the Ice-cream data and the superstore sales data. Both types of data have been evaluated by descriptive statistical interpretation and relevant analysis has been conducted. In this regard frequency analysis, cluster analysis, mean and median distribution and the bar graph have been presented in this file. Moreover, the trend analysis has been conducted through the year-wise interpretation of the sales trend. 
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[bookmark: _Toc111829351]Introduction
Data analysis and visualisation are an integral part of business analytics as it provides a clear idea of the information collected from numerical data through graphs, maps and other visual enhancing tools. As part of data analysis, the data analyst is concerned with analysing, modelling, and visualising complex data sets. Visualisation, on the other hand, is the process of representing data attractively for better apprehension of the internal and external audiences. Therefore, data visualisation becomes an effective tool for improved communication through which data analysts communicate data output with the authority and eases the decision-making process. In this assignment, Part 1 is about how to conduct data analysis using different functions, for example, IF, LOOKUP, PIVOT TABLES and others. Part 2 is more about data analysis and visualisation using different analytical tools, like MS Excel and SPSS software.         
[bookmark: _Toc111829352]Part 1: Data analysis
[bookmark: _Toc111829353]a. Using the Superstore data set provided, determine the decline in sales or profits over the years

	Years
	Sum of Sales
	Sum of Profit
	Average Sales
	Average Profit

	2009
	4169324.806
	421514.28
	1775.878
	181.1844

	2010
	3551642.382
	370859.09
	1776.117
	181.1581

	2011
	3455452.061
	384288.23
	1775.848
	181.1369

	2012
	3739181.576
	345106.38
	1775.351
	181.0231

	Grand Total
	14919152.05
	1522130.188
	7103.194
	724.5025


Table 1: Distribution of the Sales Data
(Source: Self-Created)
This table is describing the sales and profit trend of the superstores’ sales over the year. There is a total of 4 years have been included in this analysis of reflecting on the sales and the profit amount description of the decline of the sales and the profit trends over the year. The highest rate of sales has been documented in 2009 after that the sales amount has been reduced and then in 2012 it quite raised. 
[image: ]
Figure 1: Distribution of the Sales Data
(Source: Self-Created)
[bookmark: _Toc111829354]b. Evaluate the use of Excel for pre-processing the data, analysing the data and visualising the data
Data analysis is a huge task under which there are certain steps, which include data inspection manually, inspection and data processing, and selecting tools to deal with certain types of data analysis and others. According to Pedroni et al. (2019), pre-processing data is the process of preparing data sets that include a sequential pipeline of quality check-ups for analysis and application. Proper execution of pre-processing data undermines a better understanding of data, better data screening, cleaning and transformation. In statistical data analysis, pre-processing underwent a statistical quality phase in which the data analyst extracts relevant data subsets, initiates typing conversions, determines sample representativeness when required and makes appropriate statistical assumptions.   
Blayney and Sun (2019), argued that data analysis is a complex process which requires analysts to be skilled at using certain analytical tools. Even though the analyst is not competent in achieving certain programming skills (Python, R, Tableau etc.), according to this author, basic knowledge of Microsoft Excel could be a saviour because it is a non-programmer tool and does not require skills of a trained programmer. For example, preliminary testing and pre-processing of data are possible to conduct using a subset of 50 terabytes of web server logs. When required, the Internet Service Provider CEO might look at the updated data set. Therefore, Ms Excel is regarded as a low-set-up cost analytical tool that has the potential to do executive complex analysis. 
Following is some of the uses of Ms Excel in pre-processing the data, analysing the data and visualising the data.
i. Sorting and Data modelling: As mentioned by McFedries (2022), the Excel tool helps in screening, manipulating and modelling data to conduct proper statistical data analysis. At first, Excel helped the analyst to export data in the worksheet from non-excel data sources. Next is the step of organising the data which is done by using the data modelling facility in the excel worksheet. For example, the mortgage and amortisation data model are used to input mortgage data- interest rate, principle and terms. For analysis, excel has in-built formulas to reduce human error.      
ii. What-If Analysis: When the data analyst wants to analyse hypotheses. It is the process of interchanging the values of a cell to understand the change impact on the output value in the worksheet. What-if analysis could be done by using the IF Function in Excel tool
iii. Conditional Formatting:  Most of the greatest features of Ms excel is that the worksheets contain numerous data values and those datasets can be analysed using complex formulas. Conditional formatting refers to the process of applying certain criteria or conditions or formulas to get the specified and desired output (McFedries, 2022). Following are the steps for conditional formatting.
[image: ]
Figure 2: Conditional Formatting 
(Source: McFedries, 2022)
iv. IF functioning: When the data analyst wants to create a logical comparison between a given value and own expectation the IF function is used (Microsoft, 2020c). The output is generated using binary conditions, which are True and False. For example, if the data analyst has to identify the status “Over budget’’ in a budget table, then he/she needs to put a condition in the formula. For example, =IF(C2>B2, “OVER BUDGET”, “WITHIN BUDGET”)
[image: ]Figure 3:  IF Function
(Source: Microsoft, 2020c)
v. IFERROR function: In order to handle errors in function, analysts use the IFERROR function. While data analysis, often data analyst faces a common issue which says #N/A, #VALUE!, #DIV/0! and others (Microsoft, 2020b). For example, for the sake of data analysis, if the analyst deliberately had to subtract 1 by 0, the output will show #DIV/0! In this case, to omit this error tag, use the Iferror formula, =IFERROR (A3/B3, "Error in calculation") to deliver the intended outcome.  	
vi. Subtotal:  Summarisation of data could be done in many ways using different Functions, which include SUM, Average, maximum, minimum, counts, and others. Each function has its own formula and if any analyst does not know that formula, there is an advantage to using Excel for him/her. Excel has a secret feature for automatic subtotals, where formulas are already inserted as Excel Adds into the Excel worksheet automatically (McFedries, 2022). For example, if one has to do the SUM function, the formula is =SUM(A2:A10). Here, A2 to A10 is the cell range denoting the value of which the sum is being calculated. Following are the steps of calculating the sum, automatically from Excel without the risk of human error. 
[image: ]
Figure 4: SUM function 
(Source: McFedries, 2022)
vii. LOOKUP function: This function is an analytical option using which, the data analyst can look into a single row or column that he/she intended to review and find a value from a similar position in a second row or column. Formula for this function is =LOOKUP(lookup_value, lookup_vector, [result_vector]) (Microsoft, 2020a). There are two ways to conduct the LOOKUP function which are vector form and Array form.    
[bookmark: _Toc111829355]c. Demonstrate how you can do this practice with the use of at least two Excel functions
The chosen two Excel Functions are IF and PIVOT Table and in the following section, a detailed analysis is given.
PIVOT TABLES Function: 
Pivot tables are the potential to transfer one million rows of transactional data into a summary report within seconds. Therefore, the benefit of using a Pivot Table is that within a glance one can summarise data and create a report just by moving fields from one area of the report to another. As mentioned by Jelen and Alexander (2018), it was estimated that 60% of MS excel users are aware of 20% of its utility. 80% of Excel functions are untouched. Excel worksheets have in-built utilities, however, most of the users are reluctant from knowing these functions and utilise the prolific opportunities that MS Excel sheet offers. The Pivot Table function falls under this 80% unexplored area of MS Excel. The pivot table function is more about summarising and less about calculation. In the previous version of MS Excel, if there is a column of revenue, then the Pivot table was used to Count instead of Sum. 
Often new users assume that Pivot Tables include graphs or charts. Rather it includes a tabular format for a better visual representation of data summarisation. It consists of columns, rows, data fields, and pages. Thus, excel spreadsheets are used to create a report instant via the Pivot Tables function key (Microsoft, 2020d). The steps for generating a report using Pivot Tables are selecting the cell from which the pivot table has to be created. Then in the insert ribbon, one needs to select Pivot Tables or Recommended Pivot Tables. A window will open to select a table or data range from drop-down buttons and choose New Worksheet/ Existing Spreadsheet to place the Pivot table and click OK. 
[image: ]
Figure 5: Normal Table
(Source: Self-Created)
[image: ]
Figure 6: Pivot Table
(Source: Self-Created)
In the aforementioned figure, the Normal Table denotes a dataset of different products having different sales amounts and ratings. From this table, specifically, to identify the Sum of ratings for the products Bikes, Clothing and Components, the Pivot Table is generated.             
IF Function: 
According to Qudratova (2022), the IF function is the most used logical function in the MS Excel sheet by data analysts and accountants. It is used primarily to compare numeric and text values based on certain criteria. As an example, the IF function is used to calculate depreciation, discounts, markups, and other forms of calculations. The reason behind the popularity of the IF function in statistical data analysis is that conditioning helps analysts to incur a result and make decisions instantly. As there is an in-built formula already included in the Ms Excel worksheet, easily one can compare data values and get a result based on the comparison. The binary conditions for testing and comparing data values are True and False. Therefore, the Boolean expression is required to conduct the comparative analysis. Value_if_true will appear in the selected cell if the comparison is True. If the comparison is False, Value_if_false will appear. Therefore, using the IF function, one can determine if the data is fit for the provided range within the given conditions. 
Following are the steps to utilise the IF function.
[image: ]
Figure 7: IF Function 
(Source: Self-created)
In the above-mentioned figure, a budget table has been presented where in one column there is an estimated budget and in the other, there is an actual budget. A simple data sorting has been done here based on two conditions. The first condition is If B2> A2, which is If the actual budget > than estimated budget, it will be over budget and vice versa. Therefore, the formula would be =IF(B2>A2,"Over Budget", "Within Budget").    	





[bookmark: _Toc111829356]Part 2: Report
[bookmark: _Toc111829357]2.1: How many students like the vanilla flavour of ice cream?

	ice_cream

	
	Frequency
	Percent
	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
	


Table 2: Distribution of Ice Cream Choice
(Source: Self-Created)
Regarding the provided data about the ice-cream choice of the students 95 students like vanilla ice cream most. The calculated percentage of the liking vanilla ice cream has been documented as the 47.5%. 
[image: ]
Figure 8: Distribution of Ice Cream Choice
(Source: Self-Created)
[bookmark: _Toc111829358]2.2: How many students are Male and Female?
	Gender

	
	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
	


Table 3: Distribution of the Gender
(Source: Self-Created)
Thistable is describing the numbers of the associated students through the distribution of the male (45.5%) and female (54.5%). The percentage analysis and the graphical representation of the pie chart have been presented in this regard. 
[image: ]
Figure 9: Distribution of the Gender
(Source: Self-Created)
[bookmark: _Toc111829359]2.3: What are the Mean and Median of participants who like chocolate and strawberry-flavoured ice cream?
	Statistics

	
	Vanilla
	Chocolate
	Strawberry

	N
	Valid
	1
	1
	1

	
	Missing
	0
	0
	0

	Mean
	95.00
	47.00
	58.00

	Median
	95.00
	47.00
	58.00

	Mode
	95
	47
	58

	Sum
	95
	47
	58

	Percentiles
	25
	95.00
	47.00
	58.00

	
	50
	95.00
	47.00
	58.00

	
	75
	95.00
	47.00
	58.00


Table 4: Mean and Median Analysis
(Source: Self-Created)
This table is describing the mean and median distribution of the student choice of the chocolate and the strawberry flavoured ice cream. The mean calculation has documented that more students are liking the strawberry ice cream than the chocolate flavours. 
[bookmark: _Toc111829360]2.4: Using the dataset Ice_cream_csv provided in conjunction with SPSS, give a specific example of clustering (ex. K-Means). Show your workings with screenshots and clearly explain your results.
[image: ]
Figure 10: Cluster Analysis
(Source: Self-Created)
[image: ]
Figure 11: Cluster Analysis
(Source: Self-Created)
[image: ]
Figure 12: Cluster Analysis
(Source: Self-Created)
[image: ]
Figure 13: Cluster Analysis
(Source: Self-Created)
All those screenshots are describing each step of the cluster analysis of the provided data of the student choice and the distribution of those choices regarding the gender, ice cream and video game score and puzzle score. Primarily all the data has been converted to the standardised value and saved in the data view of the sheet as a different variable.
Then cluster analysis has been performed by the interpretation of the cluster analysis has been documented through the Z score interpretation. 
	Initial Cluster Centres

	
	Cluster

	
	1
	2

	id
	1
	200

	Z Score(ice_cream)
	.21587
	-.95099

	Z Score(Gender)
	.91142
	-1.09170

	Z Score(video)
	-1.29786
	1.42916

	Z Score(puzzle)
	-1.06233
	1.26632


Table 6: Initial Cluster Centres
(Source: Self-Created)
	Final Cluster Centres

	
	Cluster

	
	1
	2

	id
	51
	151

	Z Score(ice_cream)
	.06418
	-.06418

	Z Score(Gender)
	.11017
	-.11017

	Z Score(video)
	-.18786
	.18786

	Z Score(puzzle)
	-.11876
	.11876


Table 7: Final Cluster Centres
(Source: Self-Created)

	ANOVA

	
	Cluster
	Error
	F
	Sig.

	
	Mean Square
	df
	Mean Square
	df
	
	

	id
	500000.000
	1
	841.667
	198
	594.059
	.000

	Z Score(ice_cream)
	.824
	1
	1.001
	198
	.823
	.365

	Z Score(Gender)
	2.428
	1
	.993
	198
	2.445
	.119

	Z Score(video)
	7.058
	1
	.969
	198
	7.281
	.008

	Z score (puzzle)
	2.821
	1
	.991
	198
	2.847
	.093

	The F tests should be used only for descriptive purposes because the clusters have been chosen to maximise 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.

	Table 8: ANOVA Analysis
(Source: Self-Created)


[bookmark: _Toc111829361]2.5: Explain the most common data mining and text mining methods that can be used in business with real-world examples
As mentioned in Pinto da Costa and Cabral (2022), data mining is the method of finding out certain patterns and correlations within large datasets in order to predict outcomes and pace-up future decision-making processes. There are certain methods through which data mining is conducted. These are Regression analysis and Clustering analysis.
Regression Analysis: It is one of the oldest and most effective methods in data mining that is used to identify data variables that have the potential to have an impact on the topic of interest. For example, in an organisation, the data analyst can easily understand factors influencing customer buying decisions and which factors are most important and which factors can easily be rejected through prompt prioritisation. During the analysis, there are two variables, which are dependent variables and independent variables. Independent variables are nothing but the factors that are influencing and the data analyst is trying to understand, for example, personal belief, sociocultural impact, peer pressure etc are independent variables. The consequence or the outcome (buying decision) is regarded as the dependent variable as they depend on the factors. An example of regression analysis is cited from research conducted to understand the relationship between Irregularity indices and different properties of octane isomers (Réti et al. 2018). 
[image: ]
Figure 14: Regression Analysis 
(Source: Réti et al. 2018)
The dots are signs of plotting the data in the very stage to determine the relationship between the variables. In the Y or vertical axis dependent variables are posed and, in the X, or horizontal axis independent variables are plotted.    
Clustering Analysis: According to Bu et al. (2020), Cluster analysis is the process of extracting relevant data from a group of complex datasets. Using this text mining method in business operations, the data analysts become efficient in applying hierarchical cluster analysis. It has been identified that based on the distance of the nearest neighbour (data plot) and the recursion equation hierarchical clustering is done. Hierarchical clustering could be of different types, for example, single linkage, complete linkage, median linkage, and others. In this process, the closest two clusters are joined to form a new cluster which is known as a single linkage. The below-mentioned figure is denoting a single linkage.

[image: ]
Figure 15: Single linkage cluster analysis 
(Source: Bu et al. 2020)   
[bookmark: _Toc111829362][bookmark: _Hlk111829509]2.6: Discuss the advantages and disadvantages of using SPSS and Excel using relevant practical examples and present your discussions in a table
Advantages 

	MS EXCEL 
	SPSS

	· This is one of the easiest analytics tools that require minimum knowledge to get skilled at it. As this involves no such complex programming language, it is easier to understand. Especially, this tool has in-built formulas, for which even if the data analyst forgets certain formulas, it would not be a problem as there is a province for using automatic formulas for calculation (McFedries, 2022).
· As formulas are in-build and data analysts do not need to calculate manually, therefore, risks of human errors are reduced.  
· Secure data storing is another advantage through which the analyst might set passwords and limit access to maintain data confidentiality. 
	· According to George and Mallery (2019), SPSS is an improved software in data analytics that offers the fastest visual modelling environment for a complex data analysis.
· This software has the prospect to conduct quantitative data analysis using “frequencies, cross-tabulation, and bivariate statistics.” 
· It is beneficial in predictive modelling to generate valid and reliable predictive models using advanced statistical methods.
· It has the scope for visualisation designers that allow data analysts to utilise data and present them using different visual presentations. 



Disadvantages 

	MS EXCEL 
	SPSS

	· 80% of MS Excel’s operations are unexplored due to lacking technical skills among users (Jelen and Alexander, 2018). 
· Purchasing authentic MS Office is costly and many of the users could not afford it. 
· The updated version of Ms Excel lacks certain features that used to be there in the previous version. For example, the current Ribbon replaced the Iconic toolbar.   
	· The very first disadvantage is that using this software requires technical competency. Without training, one cannot use this software (George and Mallery, 2019). 
· Very big and complex data set cannot be used for data analysis in SPSS.
· SPSS cannot deliver authentic data outcomes if the data is manipulated. Spss cannot find data gaps and bear the risk of misleading data outcomes. 



Table 9: Advantages and disadvantages of using SPSS and Excel
(Source: Self-Created)
[bookmark: _Toc111829363]Conclusion
From the above analysis it is inferred that data analysis and visualisation are important in any business because it helps to analyse certain events, the reason for occurrence and their impact. Therefore, without data analysis and visualisation, having technical insight into operational activities is not possible. One of the easiest analytical tools is MS Excel, which has in-built formulas making calculations hassle and error-free at the same time. The concerned data analyst only needs to know certain functions, like IF, IFERROR, SUM and others for better calculations. SPSS is another complex analytical software that enables appropriate data categorisation and analysis. However, higher analytical skills are required to run SPSS.  
[bookmark: _Toc111829364]
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