






 DATA ANALYSIS & VISUALISATION


Executive summary
The report aims to focus on to illustrate data visualisation and data analysis while working with large and complex data sets. In this regard, advantages of using excel sheet and SPSS software have been discussed in this report. It has been observed that SPSS is more complicated as compared to MS-Excel. However, in order to use the both SPSS and MS-Excel, individuals are required to be talented, skilled and knowledgeable. In excel there are certain features like LOOKUP Function, IF Function, and PIVOT TABLES that are utilised in order to convert raw data inti pre-processed data. However, the major drawback in SPSS is its inability to use large data sets.  
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[bookmark: _Toc109393513]Introduction 
“Data Analysis and Visualisation” has been defined as analytical processes that are utilised in modelling, analysing, and visualisation of data sets that are complex and high-dimensional in nature. Visualisation and analysis of data play an important role because it helps to assist business sectors in order to identify data trends which are associated with hassle and complications if done manually. Visualisation of data through pictorial representation of sets of data allows analysts to proper visualisation of new patterns and concepts. The present report aims to focus on use of Microsoft excel and its functional categories such as LOOKUP Functions and PIVOT TABLES in order to pre-process, analyse, and interpret data sets from raw data.
[bookmark: _Toc109393514]PART 1:
[bookmark: _Toc109393515]a. Decline in sales or profits 
Declination in sales and profit can be assessed from the provided table that has included two types of budget constraints such as Estimated budget and Actual budget. A “budget estimate” is a preliminary evaluation of the amount of money that is anticipated to be made available to a firm or organisation, or the amount of money needed to execute a task. On the other hand, Actual is the gap between the numbers in the “static budget and the actual figures” for the revenue and costs of the business. The row indicates the values of estimate and actual budgets such as $1000.00 and $828.33 suggests a within the budget status. The next row indicates the status of the relation between the estimate and the actual budget is over budget. The values of estimate and actual budgets are such as $375.00 and $524.73. The third row refers to the values of the estimates and actual budget with $550.00 and $455.40. The status of the third row is within budget. The last row refers to the values of the estimated budget as well as the actual budgets such as $200.00 and $274.35. It suggests the row is over budget. 
[bookmark: _Toc109393516]b. Evaluate the use of Excel for pre-processing the data, analysing the data and visualising the data 
“Data Pre-processing” can be referred to as conversion of raw data into an understandable form of available sets of data in order to prevent errors in data sets such as missing information and noisy data. Raw data consist of many errors that include noisy data and missing data. It has been observed that all these mistakes and errors are solved through pre-processing techniques of data. Since raw contains a lot of mistakes and errors, these data cannot be used in accordance with models such as “machine learning”. Thus, pre-processed data are the only available sets of data that can be utilised for models in machine learning. As per the comments of Ellis and Leek (2018), “Automated Machine Learning” (AutoML) has been defined as an emerging technology that saves both effort and time on repetitive tasks such as model selection, data pre-processing, and analysis of prediction results (Truong et al. 2019). One of the main advantages of data pre-processing is associated with providing sets of data that are precise, reliable, and robust leading to an overall enterprise of applications.
Furthermore, excel can be referred to as one of the most widely used solutions that are utilised for visualising and analysing sets of available data. Visualization and analysis of data are also associated with inclusion of different tools and resources that enable an appropriate analysis of more sets of data. Analysis and visualisation of these sets of data can be conducted using improved visualisations and a more sophisticated logic in terms of business operations. According to the statements of Dewua and Barghathť (2019), one of the abundant and valuable resources in accordance with providing businesses with seamless operations is disposal of their sets of data. Moreover, in order to make business illustrations in terms of their purposes, business sectors across the globe utilise many tools of data visualisation. One of the most easy-to-use and popular options in terms of tools for data visualisation is “Microsoft Excel”. 
[bookmark: _Toc109393517]c. Demonstrate how you can do this practically with the use of at least two of Excel functions such as LOOKUP, and PIVOT TABLES 
The “LOOKUP Function” has been categorised under Reference Functions and Excel Lookup. One of the main functions of Excel LOOKUP is associated with a rough matching of data sets within a range of either in a row or a column and thus, resulting in returning of corresponding values from a range of another column or row. In the case of financial analysis, this LOOKUP Function is often utilised in order to compare sets of data within a range of one row or one column. According to the statements of Shen and Wang (2020), LOOKUP Function in excel along with inclusion of Reference Functions provides a more flexible approach for evaluation of topics, analysis of emerging topics, and visualisation based on Microsoft Office. The LOOKUP Function in excel has been designed in order to handle and manage the simplest cases of horizontal and vertical lookup. There are two forms of LOOKUP Function that are designed in order to pre-process data from raw data. These two categories of LOOKUP Functions are “Array and Vector”. VECTOR functional category of LOOKUP function is associated with calculation of one row and one column. The formula for Vector LOOKUP Function is “LOOKUP (lookup_value, lookup_vector, [result_vector])”. On the converse part, ARRAY functional category of LOOKUP Function is associated with calculation of data sets with numerical values such as numbers and logical values. The formula for Array LOOKUP Function is “LOOKUP (lookup_value, array)”. 

	ESTIMATED BUDGET
	ACTUAL BUDGET
	STATUS

	$1000.00
	$828.33
	Within Budget

	$375.00
	$524.73
	Over Budget

	$550.00
	$455.40
	Within Budget

	$200.00
	$274.35
	Over Budget



Table 1: LOOKUP Function 
(Source: Self-developed)

Another excel function that has been utilised in a broader way in order to transform sets of raw data into sets of pre-processed data is “PIVOT TABLES”. Pivot Tables have been defined as tabular forms of excel that are utilised for storing a summarised form of data sets in an organised and condensed manner. For instance, in the case of the education industry Pivot Tables are increasingly used in order to integrate time and dates or cross tabulating them which is helpful in analysing the behaviour of study materials pages of students. Dobashi (2017) have mentioned that pivot tables are also used in order to conduct an analysis of data sets through a repeated “trial and error” procedure. All these functional aspects of Pivot Tables indicate that in Microsoft excel category Pivot Tables can be increasingly used for pre-processing of data sets from raw data. 
[image: ]
Figure 1: PIVOT tables
(Source: Self-developed) 


[bookmark: _Toc109393518]PART 2: 
[bookmark: _Toc109393519]2.1: How many students like the vanilla flavour of ice cream?
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Figure 2: How many students like the vanilla flavour of ice cream
(Source: Self developed) 
SPSS analysis has been done on the preference of the customers, based on that pie chart has been developed. This aforementioned pie chart has portrayed that percentage of people who like chocolate flavour ice cream is 23.50%, percentage of people who like strawberry flavoured ice cream is 47.00% and 29.00% of people prefer vanilla over any other flavours.
[bookmark: _Toc109393520]2.2: How many students are Male and Female?
[image: ]
Figure 3: Genders 
(Source: Self developed) 
In this aforementioned pie chart, preference of ice cream flavours on gender basis has been portrayed. 54.50% of females and 45.50% of male have shared their preference, based on their responses it has been understood that female prefer ice crem more.
[bookmark: _Toc109393521]2.3: What are the Mean and Median of participants who likes chocolate and strawberry flavour ice cream?
	Total respondents
	105
	
	
	
	
	
	

	Mean
	0.580952
	Half of the population prefers chocolate and strawberry ice cream

	Median
	1
	Females are preferring chocolate and strawberry ice-cream


Table 2: Mean and Median of participants who likes chocolate and strawberry flavour ice cream
(Source: Self developed) 
According to this aforementioned SPSS analysis Mean and median has been calculated based on 105 responses. Calculated score of mean is 0.580952, which refers that Half of the population prefers chocolate and strawberry ice cream. On the other hand, Median is 1, and it refers that Females are preferring chocolate and strawberry ice-cream. 
[bookmark: _Toc109393522]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.
	Initial Cluster Centers

	
	Cluster

	
	1
	2

	Gender
	0
	1




	Iteration Historya

	Iteration
	Change in Cluster Centers

	
	1
	2

	1
	.000
	.000

	a. Convergence achieved due to no or small change in cluster centers. The maximum absolute coordinate change for any center is .000. The current iteration is 1. The minimum distance between initial centers is 1.000.




	Final Cluster Centers

	
	Cluster

	
	1
	2

	Gender
	0
	1



	Number of Cases in each Cluster

	Cluster
	1
	91.000

	
	2
	109.000

	Valid
	200.000

	Missing
	.000


Figure 4: Example of clustering (ex. K-Means)
(Source: Self-developed)
As per the evaluation of clustering, it has been understood that minimum cluster size has been estimated using a heuristic, and the evaluation has been done baked on functional relation between the number of clusters.
[bookmark: _Toc109393523]2.5: Explain the most common data mining and text mining methods that can be used in business with real-world examples
Clustering Method and real-life examples:
Clustering is the most important data mining technique among all the unsupervised classification techniques. This is a process of dividing the population into the same group or other groups (Zach, 2022). There are two types of clustering such as hard clustering and soft clustering. Hard clustering refers to the data point belongings. This is a process of belonging to a cluster completely or not. The soft clustering method depicts putting each data point in the previous clusters.
There are four types of clustering algorithms in the world of statistics. The four types of models are connectivity models, centroid models, distribution models, and density models.
The connectivity model refers to the notion that the exhibition of closer data points is more accurate than the much lying data points. The connectivity model supports two types of approaches. The first approach defines the classification of data points into diverse clusters. Aggregating the data points according to the distance is another factor of the first approach. The second approach refers to the increasing distance between the data points. The classification of the data points is subjective in this connectivity model. On the other hand, the centroid model refers to the iterative clusters (Analytics Vidhya, 2022). The distance measures the result of the clusters. The closeness of the data points supports this centroid model. The distribution model defines the possibilities of belonging in the same distribution. Overfitting is the significant challenge of this model. The density model examines the density of the data points in the databases.
There are multiple examples of clustering methods in real life. The clustering method usage fields are retail marketing, streaming services, sports science, email marketing, and health insurance (Matillion, 2022). The retail companies are recently working on the customer personalization of their websites. The clustering method helps them to modify the websites. The clustering method is done by acquiring information on household income, household size, and head of the family occupation. The data has been gathered by retail companies and the company identifies the clusters of high spenders. After the identification process, the company can send the personalised advertisements to the buyer individually. On the other hand, streaming services use this method to regenerate their profit up to an extra level.  The clustering data of the streaming services customers include the minutes watched per day, total viewing hours in a week and the genre of the movies viewed by the individual. The data analysts are using metrics to analyse the data. In sports science, there is a huge involvement in the cluster method. The cluster method helps to identify the same type of player in the same team. After the identification, the players can help each other to strengthen their weaknesses. Many businesses such as email marketing depend on cluster analysis. Usage of health insurance tracker is also the consequence of cluster analysis. The cluster analysis can track the number of doctor visits, the number of avail insurances for specific chronic conditions etc (Liao et al. 2016).  The health insurance company can set the specific monthly premium for the insurance holder according to the metrics of the database.   
[bookmark: _Toc109393524]2.6: Discuss the advantages and disadvantages of using SPSS and Excel using relevant practical examples and present your discussions in table 
Advantages and disadvantages of SPSS
	Advantages
	Disadvantages

	· SPSS helps in the processing of data in a single and simple step. This method contains an easy data transformation. SPSS can evaluate different types of data at the same time because this software system will change the data according to the requirement. SPSS is the specific software which helps to analyse the data in a single package. 

· The data mining manager method of SPSS helps to get the uncovered information from the specified decision trees. In the artificial intelligence era, this software can create neural network design. The data documentation process can also be done by this software. This software helps to create market segmentation also.  

· SPSS is another analytical software that is increasingly used for solving complex problems such as arithmetic, algebra, as well as trigonometric options. Moreover, the "Report Generator” feature of SPSS makes it an effective software application for preparing attractive reports of business investigations (Pallant, 2020).
	· SPSS is the most expensive software that anyone cannot afford financially.

· This software has limited functions like this software can not function with a large number of datasets. In healthcare fields, there is huge data on the healthcare field beneficiaries so SPSS can not be used (Statisticssolutions, 2022). 

· Microsoft Excel has the same approach as SPSS (Publish, 2022). 

· One of the major limitations of utilising SPSS is that this software application cannot be used to calculate very large sets of data (Pallant, 2020).


Table 3: Advantages and disadvantages of using SPSS 
(Source: Self developed) 



Advantages and disadvantages of MS excel

	Advantages
	Disadvantages

	· MS Excel can help in the proper human resource planning. There are features such as Oracle, or QuickBooks for arranging all data in one file (Online Certification Courses, 2022). The human resource managers use this to maintain the employee journals in bulk. 

· In the various business sectors, there is a huge requirement for the filtration and input of data. MS Excel can easily convert the data into a bar graph or a pie chart (Online Certification Courses. 2022). 

· Over the cloud network, the employees can access excel easily. Web-enabled PCs can flexibly support excel for 24 hours of business operations.

· Microsoft Excel, more commonly known as MS-Excel is a versatile and diverse functional category of application software that is used by approximately 90.55% of large and small companies across the globe. One of the most notable advantages of MS-Excel lies in its ability to develop “Macros and Templates” (Juárez et al. 2019). This can be attributed to the fact that while macros help in automating repetitive tasks for saving time, templates allow users to utilise pre-programmed files for placing different sets of data.
	· The mishandling of pricing rules of excel is the most disturbing factor.
· There is a reduction of security branches in Microsoft Excel (McCormick, 2022). It does not provide sufficient security to large numbers of data.  

· Microsoft Excel is the reason for fraudulent activities in leading business companies. A huge loss of money can be possible by the usage of Excel.

· Regulatory compliance can be affected by the regulations of the spreadsheet system. On the other hand, the agile business practice can be harmed by excel. 
 
· Quick decision-making can not be possible with Excel. In the business continuity process, excel is too inaccurate. The leading company takes big decisions by taking a lot of time so that the leaders can not change the whole data perspective in Excel. 

· It has been observed that most of the disadvantages of using MS-Excel are associated with accounting (Juárez et al. 2019). This is because the addition of different types of formulas for calculating and analysing financial aspects makes it difficult for learners to learn the functioning of MS Excel within a short period. 


Table 4: Advantages and disadvantages of using MS-Excel
(Source: Self developed) 
[bookmark: _Toc109393525]Conclusion 
It can be concluded that visualisation and analysis of data sets play an integral role in the transformation of raw data into pre-processed data in order to prevent mistakes and errors in pre-processed data. Data pre-processing is increasingly used in AutoML in order to make business operations easier and seamless. Two of the most important categories of excel functions that are used in order to convert raw data into pre-processed data are LOOKUP Function and PIVOT TABLES. While LOOKUP Functions of MS-Excel are concerned with the processing of data sets within a range of one row or one column, PIVOT TABLES are increasingly used for processing data sets using numerical data such as numbers and numerical logics.
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