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Executive summary
Data analysis and visualisation are major factors for organisations to generate business insights regarding sales and profits for a consecutive business year. On the other hand, this report has different answers regarding the decline in sales and profits, evaluation of preprocessing, and analysing and visualising the data from large data sets. Using different functions in MS Excel, a PIVOT table and IF statements have been prepared to support the findings of this report. On the other hand, using SPSS, different kinds of statistical data have been represented through proper visualisation of provided data. 
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[bookmark: _tkqv1sgevl43][bookmark: _Toc122193350]Introduction 
One of the analytical processes includes “Data Analysis and Visualisation'' which is helpful to utilise the data sets that are highly dimensional and complex for modelling, visualisation and analysis. Data analysis and visualisation play a major role in organisations, data analysis and visualisation helps organisations to determine or identify the trends of data. New patterns and concepts can be developed through the visual representation of data that allows organisations to make a proper and better analysis of the data set. This report aims to focus on the different kinds of functions of Microsoft Excel and SPSS for data visualisation and analysis for insights. 
[bookmark: _7y566an0r4aa][bookmark: _Toc122193351]Part 1
a. [bookmark: _6qyg57qe4ggk][bookmark: _Toc122193352]The decline in sales or profits
The decline in sales and profit can be assessed through the evaluation of the budgetary report of an organisation. There are different types of budgetary reports available that include the actual budget and estimated budget. In the words of Akhil and Das (2019), the estimated budgetary report has been prepared in an organisation to estimate their costs and make a preliminary determination of organisational expenses regarding their organisational tasks and activities. On the other hand, the estimated budget also represents the value of the amount that can be allocated to organisational departments to complete the tasks and activities of an organisation. The estimated budgetary report also provides a better opportunity for organisations to evaluate their capabilities of fund allocation and efforts needed to perform the activities or tasks. 
On the other hand, the actual budgetary report provides the actual value of the amount that has been used or utilised regarding performing the activities or tasks of an organisation. The differences between the estimated budgetary report and actual budgetary report help an organisation to make a better knowledge and understanding of the gaps available in their budgetary evaluation. From the perspective of Ouassini (2018), the actual budgetary report shows the amounts that have been utilised in the organisational tasks and activities and they can be increased or decreased than the estimated budgetary report. It is a major factor for organisations to evaluate their budgetary reports to make a better understanding and knowledge about the organisational expenses. 
The sales and expenses of an organisation are essential to consider as they are directly associated with the evaluation of organisational profit for consecutive years of business assessment. From the perspective of Cobham and Janský (2020),  profit shows the value of an organisation’s earnings from their sales and it can be determined after subtracting the expenses from the sales of an organisation. Here, it is assumed that a company should grade almost 10 to become a viable business process from the sales report. If the profit of a location is below 10 then the business in that location can be considered non-viable for making further business. In the words of Ranta et al. (2018), it is necessary for a business process to be viable to maintain its market position as well as market value in its current local or domestic market as well as in the global market. 
As per the calculation done in the excel spreadsheet, the calculations and decisions regarding business viability and non-viability depend on the percentage of profits earned from each location. This data or information helps conduct this research as it provides insights into a business's excellence and effectiveness in its respective local or domestic market. From the provided data, different excel analyses have been performed that represent the statistical data by using IF, and Pivot Table. In the words of Guerrero (2018), Microsoft Excel is a helpful tool for analysis as it has different functions to evaluate statistical data to evaluate, manage and visualise the data through graphical representation. Here, Microsoft Excel has been used to evaluate the decline in sales and profits as well as to meet the requirements and needs of this report. 
b. [bookmark: _5sw2oq497yar][bookmark: _Toc122193353]evaluate the use of Excel for pre-processing the data, analysing the data and visualising the data
Data pre-processing is a helpful method to make a complex data set understandable for people as well as analysts. The complex data needs to be pre-processed as it helps to prevent errors and determine the information that is missing in the data set. There is a term available such as “Noisy data” and this term has been used for representing the complex data set at the time of analysis. From the perspective of Abasova et al. (2018), The raw data of a business organisation can have different kinds of errors that can include missing and noisy data. It is the main reason which can be said after the observation that the missing and errorful data can be rectified through the use of pre-processing techniques. 
The use of machine learning in data analysis and visualisation of data can not operate if the data set has the availability of different mistakes and errors in the raw data. It is the main reason that the data preprocessing method has been used by data analysts to clear and rectify the data set for better evaluation through using machine learning and other analytical tools. In the words of Khadka (2019), the pre-processed data are the main or core requirement or need of such models as machine learning for the utilisation of data and bring different kinds of findings regarding the analysis of the data set. It can be said that “Automated Machine Learning” is an emerging technology which helps an organisation to manage and save their time and effort on repetitive data or common data. 
Automated machine learning helps an organisation to select appropriate models for data preprocessing as well as analyse the predicted results. The main advantage of pre-processing of data includes reliable, robust and precise data that can be applied in different areas of an organisation. MS Excel is a popular tool that has been used by many analytics as well as organisations to evaluate their data through visual representation for making a proper analysis. From the perspective of Abasova et al. (2018), the analysis and visualisation of data have a relationship as they are associated with each other in the field of real-world organisations for data analysis. 
The business operations of organisations create complex data or information that need to be preprocessed for making a better and more effective data set for evaluation or analysis for getting different kinds of business insights for future predictions. In the current period, Microsoft Excel is the most common tool for analysing different large data sets though there are different other data analytical tools present in the entire world. Data visualisation is easy in MS Excel which increases its popularity in the field or area of organisations and among data analysts. In the words of Guerrero (2018), MS Excel has many advanced features that can help an analyst to evaluate data sets for getting better results regarding the predictions for future periods. 
c. [bookmark: _urrcuv2nu5vf][bookmark: _Toc122193354]demonstrate how you can do this practice with the use of at least two Excel functions such as IF, LOOKUP, and PIVOT TABLES 
The IF function has broad importance as well as popularity in MS Excel for making legal comparisons in a data set. The IF function has a broad significance in MS Excel as the comparison has been settled between the preferred expectation and the value of the real world. From the perspective of Zhong and Jiang (2019), the Application of the IF statement can provide two different types of results or outcomes after the analysis of provided data. The significance of true and false can be gathered through the comparison conducted with the use of IF statements in MS Excel. There are different functional conditions available in the IF statement of MS Excel which plays a major role in the data analysis to provide appropriate data and insights from the evaluation of the data. 
The functional conditions of the IF statement include AND, OR, and NOT which evaluate or represent the results or outcomes through the examination of true and false matters or factors in a statement or a calculation. In the words of Qarkaxhija (2018), the IF function and its different kinds of components and conditional functions have been used by the organisational analysis to evaluate different data sets and logically test them to determine the key business insights for future predictions in the organisation. Here, the calculations using the IF statement have been mentioned below to represent the viability of business organisations in accordance with the profitability of locations:
	Row Labels
	Sum of Sales
	Sum of Profit
	Percentage of profit
	Business Viable or not

	Atlantic
	2014248.204
	238960.66
	11.86
	Business Viable

	North Carolina
	116376.4835
	2841.11
	2.44
	Business not Viable

	Northwest Territories
	83817.746
	8307.05
	9.91
	Business not Viable

	Ontario
	3780242.063
	439214.57
	11.62
	Business Viable

	Prairie
	2837304.602
	321160.12
	11.32
	Business Viable

	Quebec
	1510195.08
	140426.65
	9.30
	Business not Viable

	West
	3597549.276
	297008.61
	8.26
	Business not Viable

	Yukon
	975867.371
	73849.21
	7.57
	Business not Viable

	Grand Total
	14915600.82
	1521767.98
	 
	 


Table 1: Business Viability Analysis using IF Functions in MS Excel
(Source: Created by Author)
From the above-mentioned table 1, it can be observed that the business viability and non-viability have been determined through the Application of the IF function in MS Excel. This table also represents the profit percentage of each location as the business viability depends on the percentage of profit from different locations gained through the sales. It can be seen in table 1 that Atlantic has a good profit percentage in the entire table. Thus, the business is viable as it results above 10 as per the assumption mentioned before in this report project. From the perspective of Ranta et al. (2018), the percentage of profit helps an organisation to make a better comparison between present and past performances or earned revenues to make a better knowledge and understanding through determining the figures of sales amount or profit amounts. 

	Row Labels
	Sum of Product Base Margin
	Sum of Sales

	Furniture
	1006.77
	5178590.542

	Bookcases
	122.09
	822652.04

	Chairs & Chair Mats
	228.46
	1761836.55

	Office Furnishings
	414.31
	698093.81

	Tables
	241.91
	1896008.142

	Office Supplies
	2115.17
	3752762.1

	Appliances
	240.64
	736991.54

	Binders and Binder Accessories
	342.42
	1022957.59

	Envelopes
	91.97
	174085.8

	Labels
	108.61
	38981.55

	Paper
	458.85
	446452.86

	Pens & Art Supplies
	336.16
	167107.22

	Rubber Bands
	95.14
	15006.63

	Scissors, Rulers and Trimmers
	92.23
	80996.31

	Storage & Organization
	349.15
	1070182.6

	Technology
	1148.77
	5984248.182

	Computer Peripherals
	449.67
	795875.94

	Copiers and Fax
	36.37
	1130361.3

	Office Machines
	149.75
	2168697.14

	Telephones and Communication
	512.98
	1889313.802

	Grand Total
	4270.71
	14915600.82


Table 2: PIVOT Table
(Source: Created by author)
The use of the PIVOT table has a greater significance to the analysts who are commonly using MS Excel in different organisational areas as it is an easy-to-use tool for analysing the key insights from a data set of a business process. The PIVOT TABLE can be used for conducting analysis through the use of a large data set to determine or consider the appropriate results or outcomes from the data set. It is necessary for the data set to preprocess them as it helps the analytical process to be more accurate and appropriate for the generation of outcomes. 
[bookmark: _18xxqsjobxam][bookmark: _Toc122193355]Part 2 
[bookmark: _5nxkurlu7hes][bookmark: _Toc122193356]How many students like the vanilla flavour of ice cream?
[image: ]
Figure 1: How many students like the vanilla flavour of ice cream
(Source: Created by Author)
The aforementioned figure represents the number of students who like the vanilla flavour of ice cream. The mean value and the standard deviation are also mentioned in the figure. The histogram has been developed through the use of SPSS analysis depending on customer preferences. The mean of those students who like vanilla ice cream is 1.82 and the standard deviation is 0.857 respectively. 
[bookmark: _xsmquwbccj80][bookmark: _Toc122193357]How many students are Male and Female?
[image: ]
Figure 2: Gender of Students
(Source: Created by Author)
The above-mentioned figure shows the genders of students and it is also developed by SPSS analysis. More than 100 females and more than  80 males are the participants as well as the core people of this research as per the sharing of the preferences of students. According to the figure, it can be said that the observation shows that females mostly prefer ice cream over male participants. 
[bookmark: _nwu69fpr9m46][bookmark: _Toc122193358]What are the Mean and Median of participants who like chocolate and strawberry-flavoured ice cream?
	Statistics

	 
	Female
	Icecream
	Video_scores
	Puzzle_scores

	N
	Valid
	200
	200
	200
	200

	
	Missing
	0
	0
	0
	0

	Mean
	.5450
	1.8150
	51.8500
	52.4050

	Median
	1.0000
	2.0000
	53.0000
	52.0000

	Std. Deviation
	.49922
	.85700
	9.90089
	10.73579



Table 3: Mean and Median of participants who like chocolate and strawberry-flavoured ice cream
(Source: Created by Author)
Based on the above table which is developed in SPSS it can be observed that according to 200 specific respondents the mean and median value of participant's preference in flavoured ice creams are evaluated. The mean value is calculated at 0.5450 which indicates that almost half of the respondents prefer vanilla and chocolate-flavoured ice creams. On the other hand, the median value of 1 is indicating that females like these flavoured ice creams only. 
[bookmark: _m38l2vxriy7a][bookmark: _Toc122193359]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.

	Initial Cluster Centers

	 
	Cluster

	
	1
	2

	Icecream
	3.00
	1.00



	Iteration History

	Iteration
	Change in Cluster Centers

	
	1
	2

	1
	.448
	.000

	2
	.000
	.000

	a. Convergence achieved due to no or small change in cluster centres. The maximum absolute coordinate change for any centre is .000. The current iteration is 2. The minimum distance between initial centres is 2.000.



	Final Cluster Centers

	 
	Cluster

	
	1
	2

	Icecream
	2.55
	1.00



	Number of Cases in each Cluster

	Cluster
	1
	105.000

	
	2
	95.000

	Valid
	200.000

	Missing
	.000


Figure 4: Example of Clustering (K-Means)
(Source: Created by Author)
According to the clustering method, it has been observed that the minimum cluster size is evaluated according to the heuristic. Through the help of the functional relationship between the cluster numbers, the overall evaluation is conducted. 
[bookmark: _z6xsj05hv9sq][bookmark: _Toc122193360]Explain the most common data mining and text mining methods that can be used in business with real-world examples
The data mining and text mining method generally refers to that specific process by which meaningful patterns are made through a set of unstructured data sets or information. According to Huber et al. (2019), based on the overall usage of data and text mining methods it can be said that clustering is the most promising and used method. It can be said that there are five specific data mining and text mining methods which are information extraction, information retrieval, clustering, categorising and summarization. In the clustering method, data can be categorised into relevant subgroups which can help to identify intrinsic structures of textual information. The clustering method can be categorised into two specific categories which are hard clustering and soft clustering. According to Huang et al. (2018), the soft clustering method indicates grouping the overall data in a manner where specific data can exist in multiple clusters. On the other hand, hard cluster refers to that specific approach where specific data items belong to their specific cluster and can not be observed in other clusters. However, according to specific algorithms clustering can be categorised into four different models. Those specific models are connectivity, distribution, centroid and density models. 
The connectivity-based clustering method refers to that theory where it is assumed that an object mostly relies on that object which is close to them rather than farther one. According to Du et al. (2018), a relevant real-life example of using a connectivity-based cluster model is the evaluation of brain functioning. It can be observed that through this specific clustering method specific brain functions’ connectivity with each other is assumed. The distribution clustering method indicates driving data sets according to specific probabilities and grouping them according to those probabilities. Govender and Sivakumar (2020) stated how the distribution clustering method helps to understand the air pollution attributes. Based on the specific activity’s probability in the air pollution rate, this specific clustering technique is used to underline those attributes. The centroid clustering method indicates how two clusters’ distance represents two mean vectors’ distance. According to Syakur et al. (2018), a real-life example of the centroid clustering method’s usage is evaluating customer profiles according to their preferences. The density clustering model indicates the assumption that data sets are measured according to a contiguous region point and according to their density, those clusters are separated from other clusters. Regin and Menakadevi (2019) stated that a real-life example of using density-based clustering is in the networking process where Nord densities are measured to avoid congestion control in vehicles and network systems. 
[bookmark: _eptrilxyx9e5][bookmark: _Toc122193361]Discuss the advantages and disadvantages of using SPSS and Excel using relevant practical examples and present your discussions in a table
	Advantages 
	Disadvantages

	· The functions of SPSS generally help statistical evaluators generate relevant statistical functions in a very simple way with the help of specific algorithms. 
· The SPSS software generally helps an organisation in different businesses segment such as creating market segmentation, getting uncovered information about the market, and creating network design (Jakovljević, 2022). 
· This specific software incorporates some new-age technological advantages such as artificial intelligence and machine learning that help to do statistical calculations more easily. 
· SPSS and Excel are also that specific software that provides an evaluator with the opportunity to solve complex problems such as trigonometric, arithmetic and algebra (Jakovljević, 2022). 
· On the other hand, there are specific report generator activities in the SPSS software where organisations can generate relevant business investigation reports according to specific business scenarios. 
	· The cost of SPSS software is quite high which makes this software very expensive for several users. 
· SPSS software has some limitations where big data can not be calculated as accurately as Excel. Duwe to that several business organisations can not use this software to make their business decisions (Opie and Brown, 2019). 
· There are several industries where large data sets are used to make relevant business decisions and considerations where this software can not be used properly as Excel. 
· In terms of Excel, it can be said that there are some specific statistical calculations which are relevant to any other statistical analysis tools (Opie and Brown, 2019). 
· SPSS software requires relevant training to operate this software by using every available application in this software. 


Table 4: Advantages and Disadvantages of using SPSS and Excel
(Source: Self-developed)
[bookmark: _re8xp7592gj][bookmark: _Toc122193362]Conclusion
Based on the overall analysis and evaluation it can be said that visualisation and arranging data sets accurately generally helps to transform raw data into relevant pre-processed datasets which can mitigate errors. It can be concluded that statistical tools such as SPSS and excel plates may be used to conduct specific statistical analyses such as IF, clustering and Pivot table preparation which can support business decisions through relevant assertions. Through these specific data sets the overall market segmentations can be perfectly interpreted which can help to understand specific demands and targeted market preferences. This study can be used to evaluate how statistical evaluations support business analytics to make strategic decisions. 
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